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Energy Status and Analysis on Carbon Emission Factors in Baotou City During the 12th

Five-Year

Based on Grey Correlation Degree Analysis
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China)

Abstract: Based on energy consumption scale, industrial structure and energy structure, the paper analyzes the current situation of
energy consumption and the contradiction between economy and environment in Baotou City during the 12th Five-Year Plan period.
According to the carbon accounting method recommended by IPCC, the carbon emission in Baotou City during the “12th Five-Year
Plan” period is estimated, and the importance degree of carbon emission factors is identified by gray relational analysis. The results
show that the energy consumption structure, industrial structure and unit GDP energy consumption are the main influencing factors of
energy consumption in Baotou City. Due to the economic structure and historical reasons, Baotou City’s coal-dominated energy form
is difficult to be changed in short term. This paper aims to realize the 13th Five-Year energy - saving emission reduction targets of
Baotou, based on the optimizing energy structure, industrial structure adjustment, improving the using efficiency of energy and
harmonizing the relations between environment and economy.

Key words: Energy consumption; Carbon emission; Energy structure; Industrial structure; Grey correlation degree analysis;

Emission reduction ; Baotou

BEE IR S AT P ERH R, FAAAR Ak BARL A KAYA A xURE R il =X 4L
B 2T AT RS R R IR IO W . R %A F8HR (LMDI) B 2 43 fif 55 8 IPAT 58 STIRPAT
RPN Y T AR FERT B Laspeyres FEUBE A 45, o KAYA 24 U
M —AF R A U Al SRR ER T H A2 Kaya 5 0048, 38 o — 3 20 1
A A SR ARL I IR Jo8 T 7 2B %) BE VR T 2 Al HE RO 28 W T W& PN EA S S PNE -
WA R RS B R B g ol R BRI . Ang )
FE LARE VR T 3% S H ik 1) e HE IR A 2 A 2017 06 21 T 2017 07 17

F = S ST BRAFACAR 5 7 RO BT PR B A - XA % (1993—) 4o, WL BF 5/, £ EBF 5005 1y
R4 E R THRBLE UL R Z AR5 1 LB IR TR R e
14—




Bt HOW XAEEAE. Ak A T RE IR IR BB RO i R AR 3 BT —— 3 TR (4 S IR B S AT s

2017 4£ 12 A

FE X 50 4 2 5 e T 2 R A R B0 R A R
T SR T X BOT 2R 4 A Bk LMD, 3%
[E 2% % Cranston fil Hammond'*' Shi">' Fi| F IPAT #&
RIPEAT SEAEF 9. A S Rm A& K
i U i STIRPAT #5589 AT WFIE 40 Mo MSE T
P MEER, N NEH 55— R 5
iz N W58, Lin 27 Fl F KAYA # 8%, 1)
1990—2009 4F 4 Sy 5 fil, 43 H7 52 Wi ¢ HE il 1 4
NIRRT« REURSS H RE VRS B T P A P R A
NI 3 % 4% R 2B 57 kA 47 B L . Fan 250
A % R K B R AE AT 4% AR K
S BB 4 50, 75 H 4% DRI 2 gk HE T F)
T 5 K BT A i & JE B BE A o6, Shi™ ig
IPAT #LBUAF 58 T 1975—1996 4F[a] 48k 93 ME A
N TR B HE T 9 52 000, 2 BB HE S0k A 1 B
B R RCR 1,42,

A3k TE R P 5 il 2ol ok A, Ph R
PN ORI 7  FAR R (A i = N o 1 O N R
S [ T L A Tl R A BRI R
oo 9 T WA R A BRAG TS Ye AR BEAE AR B HE 9 A%
TR0 4 22 K, % fie 25 U RN BRI 2 A 1 OF O, 52
WA E A R =1 R AR, 6 E A
T4 3k T BB B A Ji R A1E 1) sk HE ke 1B 5 38 7 i B
% 18 5 [ PR IR 40 S 16 20 07 4l Ak T RE U 4
RIBIIRT 580 2 b, A SCHE B AT BF 52 9 JL Tl 22
b B A Sk T T S RE VR B BUR,
% [ Sk TR HE R i B2 R R 8 G 1 B A AT
7 X 4% W PR 2% 9 R A EAT R, O
e M AR = R

1 “+ZFH”HE & KT RE R IE BRI o4
1.1 #eIR K %3k 3 2%, %15 GDP &b T %
TEAL S T AR IR B S, AR YR Y 2 A b
Thomg A %, T b TR ZH
HL,2EA T RETEE S R 80% o Tl S Y
REVRTH 2% B i R AL T 228 b3 (A 7E 42Tl g
PR B SR A o PR 22T B, TR T 5 T 0 LAt
S AR FIAE i 42 Ol e A IR 55 M1 1) RE 5T 2 e
WA B E P S AR BT (R 1)
VEWITE 0 3 7 28 T A JE Ak b AR A T ik 4[]
I 2 =l i RE VR B B A AN T T i o
AT A W BAE GDP BB A T T
W, RV M R AR R (1 2) o 1812 F1,2012 45

4r m =
-

m = m N | w AT
D St
s s bR, BE
5. &/l
N A G
FHEEOL
I
1k = Tk
A& MR, B HE

BB 22 S B/107

2010 2011 2012 2013 2014 2015
4

(13::2010 4F J 2010 4F L5 48 #5945 2010 4R #6315, 5 1R
Bl “+ZH"HEELmHBEEEIENRK

W W, R RN 7.60% ,* + I HT 4
AR FLAL GDP BEAE SR ITFEAR 18.45% ,$2AT 1 4R A
SERL A IR X IR T RE B AR B H AR
2015 AE4x4FE AL GDP BEAREHEL LAF T [ 4.60% ,“+
T RITRRAR 22.20% BRI
AE F AR T 55 L BRISHE R JE T ™ % 4648

L6 m—AIGDPRERE — FREFE% 7 8
~ L4+ =47
|12k 46
§ 1.0 | 15 =
£ 08 |- 44 %
§ 0.6 |- =43 %
‘El 04 -2
& 02k 41

0 0

2010 2011 2012 2013 2014 2015
4

2 BAWUTZRTHEGREERERR

1.2 A“BE" A e REMIY K E—

£33k T BRI 2 A AR vl AR S R
A A RERA IR0 O ST R R
BHMA 55, REIRZ5 MR , A0 3k T RE I 2%
S B D R R AR R AR R, L b R
80% LA I, H5 b S 4F b I R i KRR
LB TR BEE(F ) DRSS RER, a3k
7R & SR ATy LA b8 S 5 ok = ZE e R 2B =
REVRR AR
1.3 =k 2 H kAL i 5

Bl 22U I R R Sk i i 25 A A
TARK WL, AR B0 - B3 B0 AR A Wy 7
g T s )| R /N B i R STV [ R
B B LA b Tk A Mk BEFE b7 EEAS W7 B AR o

B R T 1121 I B S SR A N TR S
— 7 L 3% Ay, R g R R E B



Bt HOW XAEEAE. Ak A T RE IR IR BB RO i R AR 3 BT —— 3 TR (4 S IR B S AT s

2017 4£ 12 A

F1 REHBESEHWR

P ‘F‘E%‘Zi:'i?f; i RE TR B R A /%
MAE/10%t g RRA
2010 3 135.24 80.00 4.05
2011 3 525.31 83.90 4.56
2012 3 664.40 84.01 2.67
2013 3 800. 14 84.46 2.26
2014 3 937.05 87.56 2.21

b EEE A R, S =l 5 e B AR BT, #2015
A EE T PR T . R B LA
BT RE TR B i AR 4 RE JRH AR B R L H
EIBFGNE TR (E3) .

70
60

sl ® Kﬁ\_:

£ 40 b
= 30
30
ol — B e B
ol B BT
0 s "s n s : g n ¢ : 4
2010 2011 2012 2013 2014 2015
L

E3 BImrlEmkRiEl TR S b EEFER

1.4 Mk 8T A5 A EZRARAT L

IR/ WIS 2 I CR R Rl S i N )
ST R EAEREAT ML, 255 RE TR 2 B o MR LA
Tolb Ak 255 BV 9% 5 1Y 85. 7% o BL b, ik
HL A A e FE REAT Ol DA K L Al S
14.3% Lk 2015 AFGEiHBdli S ], 2547l BEAE o5 HE
THOLILIE 4 FR o

= REk

m T B
BT

m AR

= HAth AT

4 2015 FELTERRERITURERSL

2 FEE
2.1 BHMAEEF ik
HF IPCC B MCERREIKRE R ),

SRS R (R 8 ATSE AN 2 i
A OCRE IR P HE A Ay s sk i =
7403 1) RE U 2 A HE R BEAT IR IR R, B T
TS NE SR N R A R Y R A o O A SO RGN O N
FRAR LA B At A A ] 28 7 A Ak A RE DRI 2
BB HE R R HE R Y L 4 95 %
PRI A SC T B8 T RORE 3 B IR CO, RE TR TH
e,

ML b [ RE IR g AF SR RE IR P 3%, LA B3k
T RE VR IH 2% 5 10 5 o5, BUKE A Sk T RE VR A SR o0
4 Ffr R EE R AT KRR R IR HEBOE S HL A
v (Il

C= (E xN xe) (1)

AP C—— B AR R S E,—55 i JEREIR 1Y
L REWIE P it s N, —50 | JERB IR MV RE IR FE 4 R
e, 90 KRBT AE R R B, K2 k3
oM gy T 4 FhRe TR RO B9 BE YR B 4 & A A
2010—2014 4F ik HE Al & .

R2 BEGBEMERERRAYMBEHHET'

R 0.714 3kg bt/ ke 0.747 6 t fifc/t Frt
R 0.971 4kg FiMt/ ke 0.112 8 tft/t hRiE
e 1.428 6kg FRM/ ke 0.573 0 t e/t hRdE
KRR 13.300 t FR4E/ T m? 0.447 9 R/ bR M

O TR BT E R K RMBEZ G 2B R HERRES
R HE S SAE T ) o

£3 BT 20102014 FHAHE
AR p 2010 2011 2012 2013 2014

BeHERC AL /10 1 931.98 2 283.21 2 345.28 2437.96 1 951.66

2.2 @k WRHKH AR LSk
TR A Z 8 B 2 1982 4F X 5 g A Sy g
PTGk 2 B, T K 00 5 T B3 43 W v J2 K €8 R 2 0%
W77 B 00— Bl o R 0 ST JEE 43 A7 12 11 e A JE AR
AR B8 i 22 LA T 0 9 DL oA ) bk LG R
ST il R B T, M RO ) S 106 R kK
F 2 /N o LA SR 0 BT 4% DR 260 2R 4 K T 1A 5 T
TRl o AR
2.2.1 T EHR
PEH 5 RE IR Tk HE R R my S MR E
AR PR AT 4 Sk T IR Bk HE B B - GDP 3 3 L A



9%

56 W) XGRS LSkt b T RE PR BUIR Bk HE O W PR 5 03 M —— 5 TR 0 IR BE T ik

2017 4 12 H

VRH B 454 AL GDP RERE 7™ Ml 25 44 A B 57 Tl
FEMAERERE . SLrb, GDP 3 J8 24 5 4 4F 1) f A% 3
B, RE VR A5 4 LA R I ST RE 7 9 2 o B R P
A LA 1330, 77 b 25 0 LA 7l ™ L o 3t X
GDP gt AR+ . B A 2 2 o (b [ RE TR 4G
HEE) (N FEE S F ) (kT it /) 58
ST 2 HF A B 2 b AR A Bl B PP AG
2.2.2 REXRBKEITE
2.2.2.1  WESH RSB ES

AL JFUR B S B - 25508 () FIA

As e - B (x,) o
Xo = 1o (1) 5 (2) oo,y (k) | (2)
X; = 1w, (1) ,2,(2) ooy, (k) | (3)
ey (k) ——ZF JBN I 4 7L B 5 b—H)

] (4§ 2010—2014 4% ) 52, (k) —— HLEHS 9 4%

=N

A i—— HERBIIA R SCP k=5,i=5,
2.2.2.2 BB o 44 Ak HE

K FWME S 12 A7 Jo i 49 A Ak 3L, RIDRE B —
GUEE — D BHEAE R L, TSR — A Kot 5 BR B

A B A 5 30 4 BEUS B BCHE o
2, (1) =1,2".(1) =1

x'o (k) = x,(k) /%, (1) (4)
x' (k) = x,(k)/x,(1) (5)
X'y = 1(ay(1),2'(2), 2" (k) } - (6)
X'o= 1(a (1) ,x(2) 0" (k) | ()

E=N
AR

Ao’y Ch) o, (k) ——Jo 4940 Ab B 1Y

Z B L B 1 45 X'y (k) —X, &

N AL BS99 2 % B8 X (k) —X, LN
AL B ) RS . Ak T 2010—2014 4 iR
Kol LR vEAL 5 Bt I3 4

F£4 8L 20102014 £ RBRBBERITELEHE

e 2010 4 2011 4 2012 4 2013 4 2014 4
A B A B A B A B A B

BEHERC R /10%t 1931.98 1 20283.21 1.1818 2345.28 1.2139 2437.96 1.2619 1951.66 1.0102
GDP $ /% 16.0 1 15.4 0.962 5 12.5 0.781 3 9.3 0.5813 8.5 0.5313

BE TR 2 454/ % 80.0 1 83.9 1.0488  84.01 1.050 1 84.46 1.0558  87.56 1.094 5
R M/ % 51.6 1 51.9 1.005 8 51.7 1.001 9 50.8 0.984 5 49.8 0.965 1
¥ GDP RERE® 1.367 3 1 1.3318 0.9740 1.2060 0.9000 1.1681 0.8543 1.1150 0.8155
B TV R e kE®  2.631 1 2.511 0.9544  2.125  0.8077 1.916  0.728 2 1.749 0.664 8

O A g JF IR B o T Sk TG TH AR 48 5 B bk AL B, 6 it 40 @ Bk - v T I

2.2.2.3  JFEA N2 B B S5 RO 1
“ixf 7= (A, (k) )

A(k) = 1A (1),A,(2), A (k)| (8)

A= {A(1),A,(2),,A,(k) | (9)

TR0 22 19 e KA A, F1268 X 22 /Y e /D E
A TR SRHRE R B () PLISRERE (p), A K
LUNNE

1 k
p= % ;r,(k)k =5

A

(11)

0 B AR, HAR BN oy B AR MO,

6e[0,1], HARRHLE LU E i@ # i 0 =0.5, 4
0=0.5 If, lLEHIN 5 S5 KB RUKEE > 0.6
I HOGHE B 2 o HATRAR LR S o,

r[ = (Amin + eAmdx)/(A1<k) + eAmax) (10)
£S5 EBERMMXBETHER
A1 LSSES R KR FE
2010 4 2011 4¢ 2012 4¢ 2013 4¢ 2014 4

REVR 25 1y 1 0.718 9 0.675 1 0.6227 0.801 5 0.763 6
ek AT o) 1 0.659 1 0.616 2 0.5110 0.8330 0.7419
Hif; GDP RE#E 1 0.620 9 0.520 2 0.4550 0.636 1 0.646 4
B L 3 I fE#E 1 0.599 5 0.4559 0.389 4 0.496 3 0.588 2
GDP 4 1 0.608 1 0.440 3 0.333 3 0.415 4 0.559 4




B9 oW XIERA. Ak b I AR TR BAR Kt HE R e R R o AT —— 3 TR (8 ORI BE 3 B ik

2017 4£ 12 A

2.2.2.4  JKERBRIEL R0

X Sk T RE YR B Bk HE R R DR K
RIREGEATHER , Al R0 REURAS 4G > Pl 454 > Fh
i GDP REHE > L Tk 3 N RE#E > GDP 1 3k,
S B fE 43 9 & 0.763 6.,0.741 9.0. 646 4|
0.588 2.0. 559 4 v Sk B2 fie K O RE IR 45 14
(0.763 6) , KUK fr /M & GDP 3k

VLS5 R A3k T AE ™ 7 W], 7l
S BEVRZE AL AR R GDP B RE T Bk HE i B 14
KARA 35 A7 S R S0 Tl 33 0 {F REFE A
GDP 3 3 19 17 Bl /5 F U A ol

3 BN

1 g RE TR 2 T, 2 3K T B R 5 A+ =
7R KR E AR AL R LA S T

(D) AL REWR 25 49 (1 3k Tl 40 T Tl b
U R Sy T i B Y4 A 7 %5 S I AT
TCHEHO . FREE S 2 H i 5 R AT AL T 5K 55 5 2% 1R
I b2k 10 ZE I TG L 28 B A S 08K AT L R
PR . BAML Sk TR T 15 58 i % I Tl Ak
ST, AR 5 T e T RE R, B, R T
SRR L M S T B I 2 5 4 Ok B BR 5 40
e A 3K T R R BE VR 2 6 A LA BE JR AL N
k4R R RE VR S S AR R A L R

(2) b 72 L 22 i 8 e Sk Tl Pl 2 g
55 T 50% o Bk T A R 4
P AT AR 3k 7 9 2 BAEREAT AL . 7543k AR
B 20 A A v, BB A 3k T Tl 4 K 7 AR
SR DR RE S 1 4 i R VR R, Tl Pl
2 W ARG 2 077l Sy = 1 3 BRI 77l Sy 50
b A b 20 7 IR i 28 78 g 5 i A 7 K 3l 4 45
il b A B A S H ), A IR 55
IV AR BB HIE e 25 5 15 S S =l

() B RE A R, BEEASFWMK )
R, RBIEHF T BRI R AR s fir
GDP BEFE. A HBEWE 1 e, % T Sk 1l /S K % 6
BEAT A HEAT S RE IR IS e W 4 . $R i T R A 4L
ARBUAC AL A | B U5 T2 AR K S A B U A B K
Fo BRE AN IR A A

(4) JC 2% GDP 1, it E 25 % 5 3058 U 8 %
JE, TN, Bk A R R R, A+
SRR — W IE . H TSR+ =
T HE bR DL R SRR R T, K T TE ROk

I % GDP 338, AN RE A 28 B 44 4 3 B2 Tk A
HAL T B S IE RS R AR T
WINPT PR S A 22, — ELIR BT AR B, S5 75
BeJain BLA AR A 2 R

(&% 30ik]

CUT XUAT TG, i ok, 56 STl me 9T S R HE O S or ik [T ] W
PR ,2011, 33(7) 1325 -1330.

[2] KAYA Y. Impact of Carbon Dioxide Emission on GNP Growth
Interpretation of Proposed Scenarios[ R]. Presentation to the En-
ergy and Industry Subgroup, Response Strategies Working
Group, IPCC, Paris, 1989.

[3] ANG B W, ZHANG F Q , CHOI K H. Factorizing changes in
energy and Environment indicators through decomposition [ J].
Energy, 1998,23(6) :489 —495.

[4] CRANSTON G R, HAMMOND G P. Egalie, Fraternite, Sustain-
abilite; evaluating the significance of regional affluence and pop-
ulation growth on carbon emissions [ J]. International Journal of
Global Warming, 2010(3) ;189 -207.

[5] SHI A Q. The impact of population pressure on global carbon di-
oxide emission, 1975 = 1996 Evidence pooled cross — country
fade [ J]. Ecological Economics, 2003 (44) :29 -42.

(6] ¥, K. FE A D SRS 9% AT 8k HE B 5 00 43
BriJ]. AHWF5E,2010(1) 248 - 58.

(7] RomA, kA8 ST STIRPAT 57 iy Jb 5% 3t X 28 T 5k HF ik
W E R T]. R X 49 ,2012(1) .77 - 79.

(8] lemie. Jb ut flk Hl 5 28 9 4% 4K 18] 06 2R A9 SEAE R 5% - kT
EKC 1 STIRPAT B[ J]. £ A 2 5% ,2013 (1) :90 - 95.

[9] LIU X Z,HOU P F,QIAO Y. Analysis of China’s carbon emission
driving factors based on Kaya model[ J]. Manufacture Engineer-
ing and Environment Engineering, 2014, 84(2) :933 - 939.

[10] FAN Y,LIU L C, WU G, et al. Analysis impact factors of GO, e-

mission using the STIRPAT model[ J]. Environmental Tmpact As-

sessment Review, 2006,26(4) :377 - 395.

R S, 00 K, 22 A o e 0 TR R A A T e SETIE

G341 :1995 ~2004 [J]. fp[E A A - BEUE 5 AR, 2006 (6) :

158 - 161.

MBI ez KOREMAR S FET] PEE 2R

2%, 1984(6) : 47 - 60.

TRYERH , BUE A, T e, S5 IR I R 5 A% e T TR T 0T g

T FE R HE A9 X A AT —— DA B T Sk i [ ].

Z2U% M, 2012 (1) 1119 - 125.

BRIk 2013 4EAL 3k 115 BE PRI S A S AT RCR T (1]

53t ,2015(4) .57 - 59.

IV, ST AR AE A AR 95 N TR () A b T O 2O sk HE

HORZ MR B0 20 20 7 [ ). PR 8 M 4% 15 5178, 2014, 6 (6) : 54

-57.

[11

[

[12

[

[13

[

[14

[

[15

[



