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Abstract

In this paper, the relationship between energy consumption in the logistics industry and economic
growth of Tumen River region from 1995 to 2014 is empirically analyzed by using the EKC model

theory. The results show that there is a turning point in the Kuznets curve of carbon emission in

TumenRiverregion. And it has the characteristic sof '"invertedU" curve, which conforms to the

environmental Kuznets curve hypothesis. Meanwhile it is stil lintherisingstage. According to the analysis

results, it is proposed to set up the concept of low carbon logistics, optimize the energy structure,

strengthen the information construction, and establish low—carbon development mechanism and so on.
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<Table 1> All kinds of energy carbon emission
coefficient unit: tons of carbon / ton of standard

coal
Enery Raw| Gaso | Kero Heav Bunk | Liquefi | Natura | Elect
—gy| Coal| line sene y Oil er —ed 1 Gas ricity
Oil Petrol
eum
Gas
Coef| 0.75| 055 0.57 0.58 0.61 0.5042 | 0.4438 | 22132
ficie| 59 33 14 21 85
nt

Data source: IPCC (2006)
< National greenhouse gas emission
inventory Guide >

<Table 2> Standard coal reference: coefficient of
all kinds of energy

Name Standard Coal Reference
Raw Coal 0.7143
Gasoline 1.4714
Kerosene 1.4714
Heavy Oil 1.4571
Bunker Oil 1.4286
Liquefied Petroleum Gas 1.7143
Natural Gas 1.3300 kg/M3
Electricity 0.1229 kg/kw

Data source: China Statistics Press
< China energy statistical yearbook >,

2.2 oAX 213} Wa WEF] F43
4

sh, 714 otk
sk AAE A AR AYS aglekar gloH
A SHEETEAIAE ASATIE AFY T2



J. Korea Saf. Manag. Sci. Vol. 18 No. 4 December 2016
http://dx.doi.org/10.12812/ksms.2016.18.4.39

ISSN 1229-6783 (Print) 41
ISSN 2288—1484 (Online)

3 99 Farol7]w stk o w2 A+ Fug
Ao AFE Ao dolH = &gt dA7t
A F=e] EFYel dist XA AASH TA Ay
Hol FRER] ekgkrlel, B Ay Ay BA9
WE2TS, Ay 9 dolHE ERYS
ole| 2 tig3k3ick

B AT glolg= 1996—2015W19) #EE A
7o) dloleE ARktste] A2 Flolk A4l oy
0] "olEl s (HdEA BAADY TR UIERE,
Aoz, Az, dEdzield EAEI
ZF FFH oUA AHER 1995-2014  (F= oy
2 A7y & Faste] SASISITE nEA ke 7} o]
of oist 7lEeAlTel wet A9y E79] oldA &
H] AFeks Alakslelel (KTable 3>, [Figure 11).

<Table 3> 1995—2014 logistics industry
energy consumption in Jilin province
(unit: million tons of standard coal)

Total
Natu amount
Raw | Gasol | Kero | Heavy Electr
Year . . ral . of
Coal ine sene Oil icity
Gas Consum
ption

1995 | 9389 | 23.29 | 331 1121 0.00 | 231 137.46
1996 | 9378 | 25.18 | 3.72 8.87 0.00 | 8.87 141.04
1997 | 7982 | 29.03 | 3.88 21.00 0.00 | 7.79 141.52
1998 | 7733 | 31.27 | 0.00 22.60 0.00 | 552 136.72
1999 | 7181 | 3533 | 0.00 22.92 0.00 | 6.27 136.32
2000 | 6639 | 37.01 | 0.00 27.29 0.00 | 6.50 137.19
2001 | 5686 | 38.29 | 0.00 27.87 0.00 | 7.02 130.04
2002 | 5703 | 3839 | 0.00 30.42 0.00 | 8.85 134.69
2003 | 4542 | 56.94 | 7.56 | 46.93 0.00 | 1213 | 16899
2004 | 6534 | 38.87 | 136 28.62 0.00 | 1062 | 157.04
2005 | 8306 | 5063 | 211 70.83 0.00 | 1595 | 24157
2006 | 8592 | 54.87 | 7.65 109.59 | 0.00 | 1590 | 273.93
2007 | 65.54 | 49.87 | 8.83 23592 | 0.00 | 13.70 | 373.86
2008 | 7475 | 5594 | 9.15 26830 | 0.00 | 14.22 | 42236
2009 | 7432 | 55.81 | 035 275.68 | 495 | 14.85 | 42596
2010 | 8950 | 59.49 | 034 28276 | 4.02 | 15.68 | 45238
2011 | 8355 | 59.25 | 034 31097 | 269 | 17.13 | 47449
2012 | 6094 | 64.02 | 037 34763 | 2.95 | 1778 | 494.27
2013 | 1151 | 55.69 | 0.37 37410 | 297 | 2142 | 607.87
2014 | 1783 | 57.47 | 037 31521 | 0.05 | 21.96 | 582.17

Data source: according to the statistical yearbook
of Jilin province in 1995—2014
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[Figure 1] Time sequence diagramof a variety of
energy and total consumption
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<Table 4> Total amount of energy consumption
and carbon emission in Jilin Province

Vear Total amount of Total amount of carbon
energy emission
1995 137.46 99.54
1996 141.04 112.14
1997 141.52 108.10
1998 136.72 101.14
1999 136.32 101.06
2000 137.19 100.96
2001 130.04 95.94
2002 134.69 101.66
2003 168.99 12436
2004 157.04 118.84
2005 241.57 17942
2006 273.93 198.69
2007 373.86 249.86
2008 42236 280.36
2009 425.96 282.82
2010 452.38 302.18
2011 47449 316.57
2012 494.27 325.05
2013 607.87 413.22
2014 582.17 404.21
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<Table 5> Related data of per capita GDP and

carbon emission in Jilin Province during

1995—-2014
Year 1995 1996 1997 1998 1999
LRGDP | 8.38981 8.55217 8.62891 8.69668 8.76124
TPF 99.54 112.14 108.10 101.14 101.06
Year 2000 2001 2002 2003 2004
LRGDP | 8.90259 8.97373 9.07269 9.19563 9.35331
TPF 100.96 95.94 101.66 12436 118.84
Year 2005 2006 2007 2008 2009
LRGDP | 9.49912 9.66269 9.87215 10.06565 | 10.18848
TPF 179.42 198.69 249.86 280.36 282.82
Year 2010 2011 2012 2013 2014
LRGDP | 10.36088 | 10.55737 | 10.67856 | 10.76697 | 10.82297
TPF 302.18 316.57 325.05 413.22 404.21

1
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24}

[Figure 5]).

Mull Hypothesis: LRGDP has a unit root
Exogencous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Mull Hypothesis: D{TPF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.853245 0.0454
Test critical values: 1% level -4.300080

5% level -3791172

10% level -3.342253

[Figure 5] Carbon emission first order
difference sequence unit root stability test

12} 259 101EP GDP&} ®HAmiE=F AL 5%
o] oM A 7S AdEsislon ke FogE
T B 5%T oﬂﬁ o8tk wkiw LRGDP %}
TPFE B 5%froawolr TaEE gtk 18a
A7V AT AP Ay} BF FAREHY S

glolsl 2= o)th([Figure 6]).

Unrestricted Cointegration Rank Test (Trace)

Augmented Dickey-Fuller test statistic -0.330682 0.9799
Test critical values: 1% level -4.728363

5% level -3.759743

10% level -3.324976

[Figure 2] Per capita GDP original sequence unit
root test results

Mull Hypothesis: TPF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatlic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.709566 0.7068
Test critical values: 1% level -4.532598

5% lavel -3.673616

10% level -3.277364

[Figure 3] Carbon emission original sequence
unit root test results

Mull Hypothesis: D(LRGDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.261172 0.0237
Test critical values: 1% lavel -4.800080

5% level -3.791172

10% level -3.342253

[Figure 4] Per capita GDP first order difference
sequence unit root stability

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.838853 38.17514 25.87211 0.0009
At most 1 0.429080 8.968088 12.51798 0.1823

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.838853 29.20705 19.38704 0.0014
At most 1 0.429080 8.968088 1251798 0.1823
1 Cointegrating Equation(s) Log likelihood -26.81869

Normalized cointegrating coefficients (standard error in parentheses)

LRGDP @TREND(96)
1.000000 -0.002857 -0.091306
(0.00010) (0.00220)

[Figure 6] Johansen co integration test of
LRGDP and TPF time series
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Pairwise Granger Causality Tests
Date: 081416 Time: 07:38
Sample: 1995 2014

Lags: 3

Mull Hypothesis: Obs  F-Statistic Prob.
TPF does naot Granger Cause LRGDP 20 051038 0.6841
LRGDP does not Granger Cause TPF 282752 0.0092

[Figure 7] Glenn Jain test results

[Figure 7194 LRGDP¥ TPFQ] Glenn Jain g2l
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[Figure 8] The relationship between the amount
of carbon emission in the logistics industry of
Jilin province and the per capita GDP of Jilin
Province
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24 98 A4S eItk SPSS 20.05 ARE-ste]

1995-2014d7F dolgE 98] 43t HE Ao
t}2-2] <Table 6>, <Table 7>, [Figure 9] 3 #t}

<Table 6> Curve fitting model and variance

. R Adjust )
Equation R R R F Sig.
Liner 0.973 | 0.947 0.944 320.536 0

T
WO 10980 | 0961 | 0957 | 210151 | 0
polynomial
Thr
° | 0981 | 0963 | 0958 | 137.431 | 0
polynomial

<Table 7> EKC model curve fitting results

Model
ﬂO ﬁ] ﬂZ ﬂ3
Liner 66.583 9.007 0 0
t=7.003 t=17.904
Sig.= .000 Sig.= .000
Two 36.533 .011 —7.639 0
polyno t=—2.495 t=6.813 t=—2.500
mial Sig.= .000 Sig.= .001 Sig.= .000
Three 18.075 0.15 —2.053 —2.207
polyno t=—0663 t=3.008 t=—1.149 t=—.431
mial Sig.= .008 Sig.= .268 Sig.= .459 Sig.= .517

REE AT ALY

[Figure 9] Linear, two polynomial and three
polynomial curve fitting
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