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Abstract The need to distribute zero-emission vehicles is increasing worldwide to reduce greenhouse gas
and fine dust emissions. This study seeks to make data for selecting a location for charging infrastructure
for commercial trucks by analyzing the traffic characteristics of commercial trucks that emit many
pollutants. For this purpose, this study modeled the characteristics of how truck traffic is generated
based on the ordered logit model. The model estimation results showed that logistics center B has the
most significant impact in terms of origin and destination type, followed by sales facilities, residential
facilities, others, and logistics center C. In addition, the type of origination and destination had a greater
impact than the characteristics of the initial origination point, with the level of impact varying
depending on the business type of trucking and the ton ratings of commercial trucks, resulting in
differences in the traffic volume of trucks depending on the origin and destination and the
characteristics of the initial origin point. The places with high traffic volumes of trucks examined in this
study should also be considered when selecting the optimal locations of zero-emission truck charging
infrastructure. Nevertheless, more studies will be needed to understand the various factors that affect

how truck traffic is generated beyond the variables examined in this study.
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Table 1. Comparison of Previous Studies

Level of Consideration of

Author Origin and Destination
Hahn et al(7] ©
Kim et all4], Kim[5], Keyal28] @)
Kim et all6], Hahn and
Park[10], Stefan et al.[24,25], A

Diaz[26]

Hahn and Park[8], Kim[9],
Hahn[11,12], Comi and
Polimeni[3], Abate et al.[14],
Jensen et al.[15], Keya et
al.[16], Stinson et al.[17],
Roman et al.[18], Kim et
al.[19], Lalarranaga et al.[20],
Abate and de Jong[21], Roger
and Combes[22], Samimi et
al.[23], Jensen et al.[27], Oka
et al.[29]
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Table 2. Number of samples

Type of business Vehicle Class

Small 620
Private 26,064 Medium 22,636
Large 2,808

Small 259
For-hire 25,674 Medium 12,071
Large 13,344

Small 879
Total 51,738 Medium 34,707
Large 16,152
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Where, y; denotes utility of individual truck ¢
trip generation, T, denotes kth exogenous

variable affecting the trip of individual truck ¢ ,
By, of kth
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Where, B denotes standardized coefficient, B,
denotes non-standardized coefficient, sy denotes
standard deviation of X, s, denotes standard
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Table 3. Estimation result of trip generation model

Variable | Coefficient Stand-a'rtliized t-value p-value
Coefficient
Zq 0.101 0.035 9.892 0.000
Tq -0.170 -0.058 -4.666 0.000
Ty 1.098 0.100 20.802 0.000
Ty 1.383 0.353 35.201 0.000
T5 1.358 0.268 33.909 0.000
Tg 1.488 0.087 21.787 0.000
Ty 1.920 0.202 39.588 0.000
xg 1.861 0.277 44.807 0.000
Tg 1.983 0.305 48.490 0.000
Ty 2.584 0.052 15.899 0.000
Ty 1.626 0.215 37.920 0.000
Ty 2275 0.271 49.380 0.000
Z9 -0.002 -0.044 -11.518 0.000
Z3 -0.002 -0.012 -3.326 0.001
Zy -0.00001 -0.016 -4.346 0.000
25 -0.0003 -0.075 -10.660 0.000
Z7 0.0001 0.146 21.575 0.000

No. of sample=51,738, L(3)=-74.283.3, R?=0.020
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Where, LN(B) denotes Log-likelihood function

©

of the total model, L, (ﬁq) denotes Log-likelihood

G
function for segmented model, Z K, — K denotes
g=1

degree of freedom(A, denotes number of
coefficients in the segmented model, A denotes

number of coefficients in the total model)

Table 4. Result of likelihood ration test for market

segmentation
. Degree of 2(0.05)
Group Test statistic freedom z
Private
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Table 5. Estimation result of trip generation model
by type of business (private)

Variable | Coefficient S(t:ingzﬁzrid t-value p-value
Ty -0.078 -0.009 -1.742 0.081
Ty 1.665 0.110 18.015 0.000
Ty 1.527 0.207 30.931 0.000
Ty 1.644 0.356 32.529 0.000
Tg 1.491 0.041 7.702 0.000
Ty 1.966 0.198 28.999 0.000
Ty 2.065 0.374 40.337 0.000
Tq 2.141 0.415 42.804 0.000
Ty 2.951 0.060 12.107 0.000
Ty 1.523 0.245 28.706 0.000
Tqo 2.339 0.030 38.978 0.000
21 -0.003 -0.056 -9.428 0.000
2y -0.003 -0.016 -3.014 0.003
2y -0.0004 -0.106 -9.432 0.000
Zs 0.0002 0.018 2.742 0.006
Zy 0.0001 0.173 15.41 0.000

No. of sample=26,064, L(ﬂ):734,17745, R2:O402]
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Table 6. Estimation result of trip generation model
by type of business (for-hire)

Table 7. Estimation result of trip generation model
by for-hire vehicle class (small)

Variable | Coefficient Standgrc.lized t-value p-value
Coefficient
Tq -0.408 -0.040 -6.245 0.000
T3 1.205 0.189 15.71 0.000
Ty 1.548 0.434 22.831 0.000
T 1.380 0.498 20.016 0.000
T 1.729 0.254 19.453 0.000
T 2.161 0.348 28.193 0.000
Tg 1.985 0.387 26.704 0.000
Ty 2.210 0.396 28.761 0.000
1o 2.602 0.106 11.803 0.000
Ty 2.252 0.230 29.516 0.000
Ty 2.555 0.228 33.473 0.000
21 -0.002 -0.058 -5.684 0.000
2y -0.003 -0.021 -2.206 0.027
23 -0.00002 -0.068 -6.985 0.000
2y -0.0002 -0.114 -6.358 0.000
27 0.00005 0.232 13.353 0.000

No. of sample=25.674. L(f3)=-39.270.4, R>=0.024
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Variable | Coefficient Séir:adf’fdircdiieftd t-value p-value
T3 1.167 0.265 4.016 0.000
Ty 2.186 0.193 10.542 0.000
Ty 1.336 0.451 6.655 0.000
Tg 3.875 0.239 1.395 0.002
T, 2.001 0.413 3.879 0.000
Tg 2.637 0.343 12.708 0.000
Tg 2.444 0.396 12.953 0.000
T 3.449 0.318 2.229 0.026
Ty 2.521 0.117 8.681 0.000
21 0.00002 0.215 0.922 0.004
23 0.0005 0.299 0.137 0.009
Zs 0.0002 0.189 0.669 0.005
27 0.00004 0.266 1.454 0.001

No. of sample=399, L(B):*692.6, R2:O4026

Table 8. Estimation result of trip generation model
by for-hire vehicle class (medium & large)

Variable | Coefficient Standg'r(%ized t-value p-value
Coefficient
Ty 0.519 0.342 11.268 0.000
Ty 0.943 0.221 48.236 0.000
Ty 0.835 0.332 32.818 0.000
Tg 1.015 0.413 17.144 0.000
Ty 1.385 0.298 34.897 0.000
Tg 1.477 0.169 38.521 0.000
Ty 1.671 0.166 37.654 0.000
Ty 1.900 0.394 9.069 0.000
Ty, 2,019 0.204 52.045 0.000
2y 0.00002 0.291 4.279 0.000
2 0.00002 0.275 5.635 0.000
23 0.001 0.306 4.072 0.000
2y 0.002 0.252 1.430 0.002
Zs 0.0002 0.207 4.680 0.000
Zg 0.0001 0.219 1.820 0.007
e 0.00005 0.199 10.625 0.000

No. of sample=25,415, L(ﬁ):—37,692.6, R2:O.031
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