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Abstract In this study, the retrofit selection for three types of road construction vehicles was modeled
based on the binomial logit model. The significance of market segmentation in terms of the vehicle
registration area and vehicle type was evaluated through the likelihood ratio test, and models were
derived for each market segment. The model evaluations showed that the selection of low-emission
measures for the three types of construction vehicles was mainly influenced by the LEZ system
awareness, model year, average monthly mileage, initial departure area type, and destination area type.
The influence level appeared to be dependent on the vehicle registration area and type. Based on the
above results, it is deemed necessary to actively introduce and promote the LEZ system to implement
retrofitting for the three types of road construction vehicles. Specifically, it is essential to study the
spatial range of the LEZ system, considering the types of departure and destination areas where the

three types of road construction vehicles are mainly present.
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Table

1. Survey Items

Items Contents

Vehicle Type, Commodity, Model Year,
Origin/Destination Zone, Zone Type,
Departure/Arrival Time

Travel
Attributes

Program Understanding, Participation
Experience, Opinion on Improvement

Emission Reduction
Program

Opinion on Improvement, Information

Low Emission Zone cas
Acquisition Path

Table 2. Number of Samples

Type of Vehicle Weight Year
<21.5ton| 240 2010 240
Dump 480
»21.5ton | 240 >2011 240
{2010 120
Conerete | )44 <6 240
Mixer >2011 120
Concrete| o/ <100m’/h| 40 2010 40
Pump »100m'/h 40 >2011 40
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Table 3. Variable

Variable Description

ERP(1 if respondent knows the Emission

Dependent Reduction Pprogram, 0 otherwise)

Types of Industry(varl)

Types of Commodity(var2~var5)

Monthly Average Travel Distance(var6)
Model Year(var7)

% of Highway Usage(var8)

Independent
% of Overlapping Area(var9)

Types of Origin(var10~var18)

No. of Types of Destination(var19~var27)

LEZ(1 if respondent Knows the LEZ, O
otherwise)(var28)

307

4.1 HXN 2Y
=28 3350 ot Agsiz

‘—E_J'JE :71“ odu =2
= Table 49} 2o, ¥4 7 /}j_tg“:_ﬂ H TS 9J5}o]
4" M9 ASE Eq. (9 Zo] EE9 AL |

asjolrt.

Table 4. Estimation Result of retrofit choice model
for total Sample

Variable | Coefficient Standarelued t-value p-value
Coefficient
varl 1.333 0.286 1.591 0.004
var2 0.113 0.107 1.825 0.024
var3 0.321 0.176 2.084 0.001
var4 0.479 0.313 1.340 0.006
var5 0.306 0.289 1.194 0.008
varb 0.000 0.523 1.375 0.026
var7 0.050 0.640 1.725 0.024
varl0 0.236 0.238 1.102 0.009
varll 1.277 0.695 2.850 0.000
varl2 0.643 0.604 1.054 0.010
varl3 1.250 0.476 1.883 0.002
varl4 0.641 0.122 1.448 0.016
varl9 0.263 0.267 1.758 0.013
var20 0.150 0.576 1.744 0.028
var2l 0.158 0.524 1.210 0.033
var22 0.150 0.359 1.182 0.011
var23 0.093 0.185 1.115 0.012
var25 0.026 0.026 1.460 0.029
var26 0.126 0.059 1.190 0.024
var28 3.089 0.733 1.464 0.027

No. of sample=790, R2:0.062, adjusted R2:O.035

s
B= 31?’; 2

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 6. Estimation Result of retrofit choice model
by vehicle registration(metropolitan area)

Variable | Coefficient Séa:;;rccihef[d t-value p-value
varl 0.716 0.190 1.173 0.014
var2 0.205 0.193 1.572 0.004
var3 0.366 0.201 1.700 0.000
var4 0.661 0.336 1.965 0.023
var5 0.303 0.296 1.898 0.002
var6 0.000 0.692 1.180 0.027
var7 0.061 0.753 1.678 0.003
varl0 0.366 0.366 1.542 0.004
varll 1.354 0.584 1.424 0.001
varl2 0.550 0.498 1.820 0.002
varl3 0.762 0.394 1.680 0.029
varl4 1.266 0.222 1.404 0.016
varl9 0.275 0.270 1.570 0.014
var20 0.123 0.518 1.164 0.019
var2l 0.151 0.542 1.122 0.028
var22 0.122 0.359 1.272 0.022
var23 0.175 0.294 1.436 0.008
var25 0.120 0.049 1.170 0.027
var26 0.095 0.059 1.440 0.030
var28 7.089 0.718 1.750 0.003

No. of sample=394, R2:0.098, adjusted R2:O.025

Table 7. Estimation Result of retrofit choice model
by vehicle registration(non-metropolitan area)

market segmantation, A the number of
parameter for total sample) Variable | Coefficient Standair(%ized t-value p-value
Coefficient

o 1 1.048 0.152 1.607 0.000

SWg JHS IFo pnT nx o] AJRFo var
FER Tt B2 BF BTl (7S} AL var2 0.200 0.190 1.993 0.002
2 BT A g7 249 WETL FYsit= A var3 0.378 0.207 1.350 0.033
SAM(H =3 = F = .= §6) S A7Elo] mE & vard 0.545 0.415 1.391 0.012
M, =5 = B7)% 71Aste] 25 S var5 0.388 0.348 1.164 0.019
Aoz [ol5t Aow Yeigtt IFE $=H| A4 uh varG 0.000 0.500 1.536 0.015
2 Z3lE By 35 SEA) &R 895} xlolE ’ var7 0.042 0.548 1.611 0.000
_ i} _ rarl0 0.377 0.380 1.522 0.004

o olzlst Z¥= o] H3SlE] A|RPHZ Z]2L3 var
Ak ol AE BUi= oA 22E AEE A varll 0.697 0.443 1.004 0.009
22 AYnyS P51l FHENE EAGH varl2 0.418 0.406 1.720 0.003
varl4 1.489 0.304 1.249 0.007
varl9 0.272 0.275 1.151 0.008
Table 5 Results of likelihood ration test for market var20 0.103 0.349 1152 0.027
segmentation var21 0.136 0.401 1372 0.006
— Toarce of = var22 0.209 0.296 1.462 0.015
group est statistic freedom (0.05) var23 0.106 0.237 1.123 0.010
Vfahicl‘e 473.857 18 28.860 var25 0.069 0.092 1.387 0.006
registration var28 2.007 0.674 1.460 0.029

vehicle type 46.286 25 37.652 No. of sample=396, R2:O.272, adjusted R?-0.206
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Table 8. Estimation Result of retrofit choice model
by vehicle type(dump truck)

Variable | Coefficient Stand:%r<%1zed t-value p-value
Coefficient
varl 0.553 0.135 1.220 0.018
vard 0.542 0.435 1.480 0.005
var5 0.326 0.329 1.249 0.007
var6 0.000 0.492 1.246 0.024
var7 0.046 0.532 1.318 0.017
varl0 0.679 0.658 1.279 0.007
varll 1.548 1.056 2.127 0.000
varl2 1.866 0.811 1.947 0.000
varl3 1.022 0.495 1.435 0.005
varl4 0.903 0.220 1.299 0.011
varl9 0.301 0.284 1.104 0.015
var20 0.077 0.344 1.055 0.016
var21 0.147 0.364 1.353 0.006
var22 0.061 0.180 1.390 0.015
var23 0.094 0.230 1.834 0.012
var25 0.018 0.023 1.425 0.032
var26 0.153 0.088 1.155 0.023
var28 3.041 0.688 1.515 0.031

No. of sample=473, R2:04085, adjusted R2:O.030
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Table 9. Estimation Result of retrofit choice model
by vehicle type(concrete mixer truck)

Variable | Coefficient Standa-rc-hzed t-value p-value
Coefficient
var2 0.564 0.467 1.432 0.000
var3 0.562 0.465 1.426 0.000
varb 0.000 0.596 1.121 0.015
var7 0.056 0.834 1.426 0.000
varl2 0.911 0.567 1.068 0.010
var20 0.219 0.470 1.298 0.019
var2l 0.260 0.591 1.332 0.026
var25 1.249 0.227 1.692 0.013
var28 2.726 0.778 1.601 0.026

No. of sample=251, R2=OAO8O, adjusted R2=OAOZ8

Table 10. Estimation Result of retrofit choice model
by vehicle type(concrete pump)

Variable | Coefficient Standa'r('hzed t-value p-value
Coefficient
var2 0.715 0.534 1.150 0.019
var6 0.000 0.625 1.226 0.030
var7 0.058 0.614 1.320 0.000
var20 0.702 0.596 1.841 0.001
var2l 0.779 0.591 1.502 0.015
var28 3.081 0.754 1.855 0.000

No. of sample=66, RZ=O4182, adjusted RQ=O.051
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