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Abstract

Purpose - The world now recognizes environmental disruption
as a serious issue when regarding growth-oriented strategies;
therefore, environmental preservation issues become pertinent.
Consequently, green distribution is continuously emphasized.
However, studying the prediction and association of distribution
and the environment is insufficient. Most existing studies about
green distribution are about its necessity, detailed operation
methods, and political suggestions; it is necessary to study the
distribution service industry and environmental service industry
together, for green distribution.

Research design, data, and methodology - ARIMA (auto-re-
gressive moving average model) was used to predict the envi-
ronmental service and distribution service industries, and the
Granger Causality Test based on VAR (vector auto regressive)
was used to analyze the causal relationship. This study used 48
quarters of time-series data, from the 4th quarter in 2001 to the
3rd quarter in 2013, about each business type’'s production in-
dex, and used an unchangeable index. The production index
about the business type is classified into the current index and
the unchangeable index. The unchangeable index divides the
current index into deflators to remove fluctuation. Therefore, it is
easy to analyze the actual production index. This study used
the unchangeable index.

Results — The production index of the distribution service in-
dustry and the production index of the environmental service in-
dustry consider the autocorrelation coefficient and partial auto-
correlation  coefficient;  therefore, ARIMA(0,0,2)(0,1,1)4 and
ARIMA(3,1,0)(0,1,1)4 were established as final prediction models,
resulting in the gradual improvement in every production index
of both types of business. Regarding the distribution service in-
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dustry’s production index, it is predicted that the 4th quarter in
2014 is 114.35, and the 4th quarter in 2015 is 123.48.
Moreover, regarding the environmental service industry’s pro-
duction index, it is predicted that the 4th quarter in 2014 is
110.95, and the 4th quarter in 2015 is 111.67.

In a causal relationship analysis, the environmental service in-
dustry impacts the distribution service industry, but the dis-
tribution service industry does not impact the environmental
service industry.

Conclusions - This study predicted the distribution service in-
dustry and environmental service industry with the ARIMA mod-
el, and examined the causal relationship between them through
the Granger causality test based on the VAR Model. Prediction
reveals the seasonality and gradual increase in the two
industries. Moreover, the environmental service industry impacts
the distribution service industry, but the distribution service in-
dustry does not impact the environmental service industry. This
study contributed academically by offering base line data need-
ed in the establishment of a future style of management and
policy directions for the two industries through the prediction of
the distribution service industry and the environmental service
industry, and tested a causal relationship between them, which
is insufficient in existing studies. The limitations of this study are
that deeper considerations of advanced studies are deficient,
and the effect of causality between the two types of industries
on the actual industry was not established.
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<Figure 1> Reverse Logistics and Green Logistics
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<Figure 2> Establish Procedures of ARIMA
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<Table 1> Results of ADF Root Test
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E(Environment
Service)

AL
ET

-2.835 0.192 -4.199 0.008*
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<Table 4> Actual Value & Predictive Value by ARIMA (L)
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<Table 3> Estimation Result of ARIMA (L)
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1
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.004

.966

21.133 | 133

MA
season

RMSE : 2.872
MAE : 1.864
Normalized BIC : 2.433

1 .691 |.143| 4.832 |.000

The Difference
pao | (50| PRI | Lo e |
and Actual Value
2011 4Q| 110.6 110.8 105.1 |116.6 -0.2
2012 1Q| 100.3 101.8 96.1 |107.5 -1.5
2012 2Q| 105 107.4 101.7 |113.1 -24
2012 3Q| 104.2 108 102.2 |113.7 -3.8
2012 4Q| 107.4 112.4 106.7 |118.1 -5
2013 1Q| 98.7 105.7 99.9 |111.4 -7
2013 2Q| 1071 110.4 104.6 |116.1 -3.3
2013 3Q| 105.8 111.2 105.5 |116.9 -5.4
MAPE : 2.181
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<Figure 3> Test of Residual Independence(L)

<Table 5> Prediction of Distribution Service Industry

Period Predictive LCL ucL
Value
2013 4Q 111.82 106.10 117.54
2014 1Q 106.58 99.05 114.11
2014 2Q 115.51 107.56 123.45
2014 3Q 114.35 106.41 122.30
2014 4Q 119.39 111.25 127.52
2015 1Q 112.41 104.13 120.69
2015 2Q 119.60 111.29 127.92
2015 3Q 118.45 110.14 126.76
2015 4Q 123.48 114.98 131.98
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096002 D& AMH20| =1, Ljung-Box QEAHZE 0.05820/%
F2 A0 Aol SHNE BRLOE DH MHO| BIEA
B2 =FO0|ALCt

<Table 6> Estimation Result of ARIMA (E)

ime- Ljung-Box Q
Model| "™ | statistic| SE |t o | R [noEXC
Lag Statistic | Sig.
1 -0.411 | .162 | -0.679 | 0.015
AR 2 -0.282 | .158 | -2.541 | 0.081
0499 | 152 | -1.787 [0.002| 5960 | 9750 |0.780
MA
seaso| 1 0.469 | .194 | -3.279 | 0.020
n
RMSE : 2.403
MAE : 1.737

Normalized BIC : 2.163
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<Figure 4> Test of Residual Independence (E)
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<Table 7> Actual Value & Predictive Value by ARIMA (E)

The Difference Between
the Predicted Value and
Actual Value

Period Actual | Predictiv Ll | ueL
Value | e Value

2011
4Q

2012 | 1003 | 974 | 92.6 |{102.2 29

1106 | 1122 |107.3| 117 -1.6

1Q

2012

2Q 105 106 |101.2]110.9 -1
2012

3Q 104.2 | 105.3 |100.5|110.2 -1.1
2012 1074 | 1123 [107.5]117.1 -4.9
4Q

2,?&3 98.7 99.6 | 94.8 |104.5 -0.9
2013

2Q 1071 | 105.2 |100.4| 110 1.9
2013

3 105.8 | 107.1 [102.3[111.9 -1.3
MAPE : 1.947

<Table 8>2 ARIMA(3,1,0)(0,1,1)4 2HCZ 0=t 20154 4
71K BEMEIA HAX|0| OFK 2 SFAE[L YRS
o of=at 20| 1=27|0ls Fa3tn 427|0e Stote ARE

2 Hon], WNNORE HIHoZ Matis FNE Ut

<Table 8> Prediction of Environment Service Industry

Period Predictive LCL ucL
Value

2013 4Q 100.52 104.69 114.35
2014 1Q 99.20 93.59 104.80
2014 2Q 107.33 101.27 113.39
2014 3Q 106.81 100.72 112.91
2014 4Q 110.95 103.04 118.87
2015 1Q 100.23 91.37 109.09
2015 2Q 107.68 98.15 117.60
2015 3Q 107.32 97.37 117.26
2015 4Q 111.67 100.06 123.27

32. 22 gl SIZAQI0| OlTfatA BA

SRMH[ ARt SEAMB[AMAX| by HES 7
510 VAREHO]| ofgt J174%{(Granger) 2ltztA HES 0|83t
Kb SCh SER|2E VAR(p) RS k=0l p7t et oz gl @l
Al S| MZof 2¥ol SHIE A8l FES fsiMs a2 Xt

49| AM™O0| MIAML|0{0F SHCHPark et al.,, 2008). [EtA Kp4=9|
Aol =82 F= AR OoFIoAHEET|E (AIC : Akaike
Information  Criterion), #|¥%*x H™HE7|& (SC Schwarz
Information Criterion), St-t-217|=(HQ : Hannan-Quinn Criterion)
=2 ZESIUCL 1 Zuk= <Table 929 220, A AlXt= 3
o= LiEpLt.

o

<Table 9> Criteria for Determining the Time-Lag

Time-Lag AIC SC HQ LR
0 12.9243 13.0031 12.9540 NA
1 11.8076 12.0438 11.8965 56.6254
2 11.8938 12.2875 12.0420 3.5276
3 9.920993* 10.47210* 10.12838* 85.72169*

* Optimal Time Lag
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<Table 10> Result of Granger Causality

lag=1 lag=2 lag=3 lag=4
Eol 8.49336 5.75123 12.8018 5.10866
(0.006)* (0.007)* (0.000)* (0.003)*
LoE 0.60512 2.0001 0.57054 1.00077
(0.441) (0.149) (0.638) (0.4211)
* p<0.05
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