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Abstract This study examined how the emissions of pollutants affect the volume of traffic of freight
vehicles in the transport sector. Multiple regression analysis was conducted considering several variables,
including population by region, area of urban district, GDP, and the number of businesses by industry,
e.g., agriculture, forestry, fishery, manufacturing, wholesale, and retail. These variables differ according
to the characteristics of the freight vehicles (industry, by the ton). Therefore, it is essential to fully
consider the volume of traffic of the specific freight vehicles by region before implementing relevant
programs and policies, such as specific restrictions on the operation of vehicles. Some specific areas,
in which logistic centers are located have heavy freight traffic, and these centers deserve extra
consideration. Thus, in this study, different regional factors that affect the traffic of freight vehicles
should be considered before determining the areas that will be subject to restrictions on the operation

of these vehicles.
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Table 1. Survey Items

Items Contents

Origin Zone, Zone Type, Departure

Origin Attributes .
8 Time

Destination Zone, Zone Type, Arrival

Destination Attributes )
Time

Commodity Number, Capacity

Commodity Attributes
Tonnage

Travel Attributes Travel Distance

Table 2. Number of Samples
Type of business Weight Year
Light <2007 | 12,257
02.5t0m) 21,578
For-hire | 25,674
Medium 2008~ 10,042
(<2.5ton,| 14,950 | 2010
»8.5ton)
Private 26,064 233112 18,154
Heavy | joopo .20 |
(<8.5ton) >2015 | 10,166
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Table 3. Variable

Variable Description
Dependent No. of total trip
Independent No. of population(varl)
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% of single person household(var2)

% of elderly population(var3)

Surface of urban area(var4)

GDP(var5)

No. of agricultural, forestry and fisheries
businesses(var6)

No. of mining businesses(var7)

No. of manufacturing businesses(var8)

No. of businesses supplying electricity, gas,
steam and air conditioning(var9)

No. of water, sewage and waste disposal, raw
material regeneration businesses(var10)

No. of construction businesses(var11)

No. of wholesale and retail businesses(var12)

No. of transportation and warehouse
businesses(var13)

No. of accommodation and restaurant
businesses(var14)

No. of information and communication
businesses(varl5)

No. of financial and insurance businesses(var16)

No. of real estate businesses(var17)

No. of professional, scientific and technical
service providers(varl8)

No. of businesses in the business facility
management, project support, and rental service
businesses(var19)

No. of public administration, defense and social
security administrative entities(var20)

No. of educational Services Businesses(var21)

No. of health and social welfare service
businesses(var22)

No. of service businesses related to arts, sports
and leisure(var23)
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Where, n denotes sample size, sy denotes

standard deviation of X, s, denotes standard

deviation of Y
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Table 4. Statistical Result of the Correlation Analysis

Included
Variable
varl varll, varl3, varl4, varl7, var2l, var22, var23

Excluded Variable
(Correlation Coefficient more than 0.8)

var2 -
var3 -
var4 -

var5 varl9

varG -

var7/ -
var8 -
var9 -
varl0

varl2 varll, varl4, varl6, varl7, varl9, var22, var23

varl5 varl8
var20 -
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LS,
Where, B denotes standardized coefficient, B,
denotes non-standardized coefficient, sy denotes
standard deviation of X, s, denotes standard

deviation of Y
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Table 5. Estimation Result for Total Sample

Variable | Coefficient Standarglized t-value p-value
Coefficient

Constant | 253.819 - 3.651 0.000
varl 0.016 3.660 2.944 0.004
vard 0.000 2.163 7.763 0.000
var5 0.000 1.684 2.013 0.014
var6 3.673 0.079 3.895 0.000
var7 1.417 0.076 8.044 0.018
var8 1.863 4.535 3.737 0.000
varl2 1.445 6.502 7.088 0.024

No. of sample=229, R2:0.613, adjusted R210.601
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Table 6. Estimation Result for For-hire Sample

Variable | Coefficient Sg;ﬁ;ﬁ;f[d t-value p-value

Constant| 106.322 - 2.496 0.013
varl 0.005 3.293 1.921 0.028
var4 0.000 2.193 8.025 0.000
var5 0.000 1.213 2.959 0.003
var6 2.460 0.090 4.858 0.031
var7/ 1.212 0.112 3.432 0.037
var8 1.016 4.233 4.066 0.000
varl2 0.736 5.670 4.203 0.005

No. of sample=229, R2:0.582, adjusted R220.568

Table 7. Estimation Result for Private Sample

Variable | Coefficient Séa;ﬁ;rciznetd t-value p-value
varl 0.010 4.414 3.281 0.001
vard 0.000 2.280 7.881 0.000

varl2 0.653 5.984 2.421 0.016

No. of sample=229, R2=O.799, adjusted R2=O.795
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