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VAR Analysis on Factors Affecting Carbon Emissions from Land Use in Guangdong

ZHANG Yu, JIANG Bo, ZHAO Yinghui
(School of Public Administration and Law, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: [Objective] Factors that affected the carbon emissions from land use in Guangdong Province were analyzed for
improved environmental management. [Methods] Based on the 1996-2017 statistics, a vector autoregression (VAR) model
was constructed for the carbon emissions in Guangdong. Using Granger causality analysis, impulse response, and variance
decomposition, the impact of land uses on the carbon emission in the province was quantitatively analyzed. [Results] In the
past two decades, the overall carbon emission from varied land uses in the province was on an upward trend. The per capita
GDP, land use intensity, and energy intensity positively, but the structures of land use and industry negatively, correlated with
the carbon emission. The contribution rates of those factor ranked by magnitude were land use intensity> industrial
structure>>energy intensity >per capita GDP>>land use structure. [ Conclusion] It appeared that fostering transformation on
energy structure and optimizing structure of land uses were the key maneuvers the province needs to consider in order to realize
substantial reduction on carbon emission.
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Table 1 Conversion coefficients of energy standard coal and
carbon emission

(LT PRI 5 R 2L Eﬁ}#ﬁﬁl%ﬁﬁ
Energy type Stanvdard coal Carbon emlssilon
conversion factor/tec  factor/ (tc-tec )
J5HE Raw coal/t 0.7143 0.7559
FEJE Coking coal/t 0.9714 0.8550
JEith Crude oil/t 1.4286 0.5857
¥ Gas oil/t 1.4714 0.5538
Y H Kerosene/t 1.4714 0.5714
&3l Diesel/t 1.4571 0.5921
PRRHH Fuel oil/t 1.4286 0.6185
WALAI S LPG/t 1.7143 0.5042
| =
Reﬁi g i;gas ’ 15714 0.4602
{7 Y |
Other iz;ﬁ;i%;rrgjducts/l 12000 0.5857
KA 12.1430 0.4483

Natural gas/(10°sm’)”"

REVRARE AT S RS BRI R BN 2% R EBERZTHF ) M

IPCC (ISR = ARS8  (20064F) .
Conversion calculations according to China Energy Statistical Yearbook and

IPCC Guidelines for National Greenhouse Gas Emission Inventory (2006).
(2) VAREEHE

[ 5 E B ELRD (Vector Auto-regression Model,,
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The left axis represents carbon sources and total carbon emissions, and the right axis represents carbon sinks.
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Fig. 1 Carbon emissions from land use in Guangdong from 1996 to 2017
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Table 2 Descriptive statistics of variable land use intensity, economic development, and land carbon emissions

AR & Variable 14 Mean i KAH Max #/ME Min FrvHE2E Standard deviation
HFIBHELCE/ (thm ) 8672.39 9209.81 7818.10 509.91
A¥JGDP GDP/yuan 27442.80 55028.41 9157.00 14948.34
AEJRSEEEEGDP/ (t standard coal/10 000 yuan) 2.13 2.94 1.51 0.42
PS5 HI1S 0.43 0.52 0.34 0.05
R FH L5 HLUS 0.09 0.11 0.06 0.01
TR AR EELA 213.96 219.81 190.29 6.99

TR A BHE RO S S5 ROk B, 1996-
2017 4 L B R M2 20 ETF . R R BT
AR A FE , iR 2 BT R HE AR shit
P 5 B HE ORI — B0 BT HE RO A E RN RE
Wy ass, (RSB BE R/ o FERRIEHE R, H#EIR
i HE IR F2 BRI ) B R HE O A M

N7 2 R 40, A5 S B A R A, B HET
SN NI, TRETRERGE TAFC 22 A%
2 PR RBILL KRR

21 MREXEER
TR A A E R RG Bera R . 44 b B T AR
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Table 3 Unit root test results

FP5l  ADFEIS:  1%IG5HE S%IESHE  10%IG5HE 45K
Sequence ADF test 1% threshold 5% threshold 10% threshold Result

LnLCE  -1.8523 —3.7880 -3.0124 -2.6461  AFFa
LnGDP  —1.5441 —4.4983 —3.6584 -3.2690  IEPER
LnLA  -3.1980 —4.4983 —3.6584 -3.2690  IEPER
LoLUS  -1.7012 —4.4983 —3.6584 -3.2690  IEPER
LnlS -3.0164 —4.4983 —3.6584 -3.2690  IEPER
LnEGDP -2.8134 -45716 -3.6908 -3.2869  IEPER
ALnLCE  -3.8941 —4.4983 —3.6584 -3.2690  ** A
ALnGDP  —4.3859  —4.6679 —-3.7332 -33103  *FR
ALnLA —12.0090 —4.4983 —3.6584 -3.2690  ** AR
ALnLUS -5.7218 —4.4983 —3.6584 -3.2690  ** AR
ALnIS  —2.0528 —2.6857 -1.9591 —-1.6075  **FAR
ALnEGDP —6.3704  —4.4983 -3.6584 -3.2690  **FEa

*ROR1%EE KT **RIR5%EE KT ***FRIR10%58 K.

* at 1% significant level; ** at 5% significant level; *** at 10% significant

level.
*4 BEFEMBNIEE
Table 4 Selection of optimal lag order
M=t AN
MR g IR EeE Al sc HQ
Lag order

0 2209553 NA 0.0000 -21.4955 -21.1968 -21.4372

1 384.6752 212.8358 0.0000 —34.2675 -32.1765 —33.8593

2 470.3642 59.9823* 1.6e-24* —39.2364* —-35.3531* —38.4784*

1.5

1.0

0.5

-1.5 -1.0 -05 0 0.5 1.0 1.5

El2 VAR ZEEH AR RGE
Fig.2 AR root test of VAR model
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Table 5 Johansen cointegration test results

e th B 4o G 5%l FHH BRFHEES & 5%l FH{E
Assumed cointegration number Trace statistics 5% threshold Largest eigenvalue statistic 5% threshold
7 Nothing 245.6617 103.8473 78.0065 40.9568
# % —> At most one 167.6552 76.9728 549164 34.8059
%~/ Up to two 112.7388 54.0790 43419 28.588 1
5% =/ Up to three 69.3269 35.1928 35.9915 22.2996
5% J94 Up to four 33.3354 20.2618 23.1432 15.8921
%% 14> Up to five 10.1923 9.1645 10.1923 9.1645
R AR 7 N T 28t ab s AU i DO 2 Mg, S5oh%5E% -5,

33 EAERXRZKRR

N TR — AR Z B ER, X VAR FLA
AT R KL, W R 6.

KB 25 AT LAE Y, 4558 10% 35 1 K F
LNLA, LNLUS. LNIS# 5 LNLCE #Y & & A % 5%
%, 1fii LNGDP il LNEGDP 3{-F LNLCE 4% % 78 Ji
K. {H M 844 F , LNGDP J& LNLUS, LNIS fy
M 22 A8 J5 K, H LNEGDP /& LNLA, LNLUS. LNIS
BA% 22 A SRR, R AT BLA H LNGDP fil LNEGDP
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55 B8 U5 5 B o b MR TSR B L A b R 6 R A
M 25 ] 422 %58 - b R TR O™ A 5
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X L 5T B AR A 2, T H L
fe s X HE A B e LR O s O — T TN bR
KA RE IR SR BN IG B , 5E 7 H E AN T
K, R T BEVR TE AERRHE BGH 2R
3.4 BkomE Rz

FEA EE VAR BERY (5L mh 1, 2 5 15 1 il 5
99, P ik v o 37 o3 K83 A 722 e R b ) FH Ak HE
WIS ASSZ M . kb B R AN & 3 B s o L g Ak A
Feom ik J5 T R R, AR R R s AR B X et
W 1 R B, i) gt O Ik e B R, T R OR
PG AR AE 25 ]

M 3 ATLUE H, 452 AN GDP — A i b if
2z by, M4 A b R B HE 2 B 0 5 R 220 GF )
by, HRN R, 7ES 3 WAL LA IE M &
K, MGG TR, IS 9 WA 4 e A o fom) OF
BT VE, XUHME 2T LIRS — B2,
2505 K R AT R T ) b R R HE R A B, SE
BT /R4 N3 GDP 5 H 34 + 1l 1) I s HE A £ ECK

I 4T LLE 1, 32 4 R 8 B — PR AR
HE2E o IS, b X A iR Rk HE RS2 30 0 5 e e A0
Mt KIAHIE . XUHITE A R, A
SR FER/N, AR b = AR R RE IR IR FE RN,
W XF = R FH B HE R B SEma AR XN, (E MR R
BE& 1 b F SR BE RSB , ZEIRE X 1 A% A
WA IR Z , AR SE bR R 3 K

NI S AT LA, 2 4 R 45 0 — PR AR
HE22 phly, M8 A R e HE s 32 B B 52w 22 2R 1R
) ok, EL A ] s BN 550 O S S0 T R A o i
PR, NKBIRE, HE - MR 45 gt
B Hh L) i N W BT, R RR o B R b
T8 . REURIHAE ML ZE ST B, DA B0 b R e
Hemfo K .

NI 6 AT LLE o 5277 i 45 48— B AL A b o 2
Pl b 3 A b R B HE T SZ B B 52 e g R
RIS IE, KBIEERmESE . i, S5dEk
/LIRS e Al A 0 N T ) S o~ 128U S N [
K, HE AR 2F 4 sl R B HE R BT, K
&, &SRO, 5 =7 7 L
T, EFERE T A7 LR, DT A R T 4
FI B HECR 3

I 7 AT LR 1, A2 R SR B — B A bR I 25
phti, My H R 32 B0 5 A OE, KR
T, GV REDIW, G5 KR =M, ReR S E
R, o B HE R IR A, A IHORE i 2 - b A
FBRHER B, (BB A RE IR HE A Mk 5, i
VR S AR B o R0 PSR B 1 BT, G b - b R
B HER, R IR 1) 2t ) P B HE AR A S K
35 RENE

J7 25 43 ik 2 3 ) AR i b o 2R AT 5 25 40 i ok B
FEAAN AR it ppi (AR ), DT AT LK [ AR
(1R 5% W) i B o3 KR AT HE S S LR . T 25 2
S 8 ATA, &S AR AR AR BT DL Ay S = A By



Jipse o N B s e
5 8 1] RARF: AT VARBER G ) K4 L3 A R H% ¥ 0 B F R 1105
Ro6 BERERKVEER
Table 6 Granger Causality test results
BRRFR JE AR B FHiit & Prob e
Variable relationship Null hypothesis F statistic "o Conclusion
LnGDPANZLnLCE 4% 2 7% J5 ] 13502 02604 A
LnGDP is not the Granger reason for LnLCE ’ ’ ceept
LnLCEAZLnGDP{I# 2= 25
ok 1,
LnLCE is not the Granger reason for LnGDP 138457 0.0016 Reject
LnLAAZLnLCERI#E £ A5
®%%R ol
LnLA is not the Granger reason for LnLCE 20.3356 0.0003 Reject
LnLCEA /& LnLA [ 22 2% i A 5.03462 00377 Rl
LnLCE is not the Granger reason for LnLA ’ ’ gject
LnLUSA/ELnLCEMI#E 22 A5
. " N ok 1,
LnLCE 5 % 0 5] T B ¥ R SR 56 R A 50 LnLUS is not the Granger reason for LnLCE 111064 0.0037 Reject
The causal relationship test between
LnLCE and various influencing factors LnLCE/RZLnLUSHIH% 22 A 5 [ o
LnLCE is not the Granger reason for LnLUS 9-36186 0.0067 Reject
LnISA /& LnLCE % 2 28 J5 A 353485 0.0552 R
LnlIS is not the Granger reason for LnLCE ’ ’ gject
LnLCEAZLnISHIM 22 285
ok 1,
LnLCE is not the Granger reason for LnIS 3.0075 0.0797 Reject
LnEGDP/N 2 LnLCEIH 22 25 i
LnEGDP is not the Granger reason for LnLCE 0.0396 08344 Accept
LnLCEA 2 LnEGDPII# 22 75 J5 0.9078 03533 A
LnLCE is not the Granger reason for LnEGDP ’ ’ ceept
LnGDPASZLnLA % 22 28
LnGDP is not the Granger reason for LnLA 0.2407 0.7891 Accept
LnGDPASZLnLUSHI 2 78R
®%%R ol
LnGDP is not the Granger reason for LnLUS 135481 0.0004 Reject
LnGDPA /2 LIS 22 248 5 Rl , ] Rl
LnGDP. LnEGDPXHARF T HIFRKAKE  LaGDP is not the Granger reason for LnlS 5.8825 0.0130 eject
The causal relationship test of
LnGDP and LnEGDP to other factors LnEGDPANELnLAI#E 22 28 Ji .
LnEGDP is not the Granger reason for LnLA 9.9247 0.0055 Reject
LnEGDP/N 2 LnLUS ¥ 22 25 Ji
®%%R ol
LnEGDP is not the Granger reason for LnLUS 53968 00321 Reject
LnEGDPANZLnIS [¥4% 22 7 5t [
= 6.5393 0.0198 ***Reject

LnEGDP is not the Granger reason for LnIS

PRIN %W E KT FIRS% L E KT RIR10% 2 E KT

* means 1% significant level; ** means 5% significant level; *** means 10% significant level.
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Fig. 8 Variance decomposition of LNLCE
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