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Abstract

Currently, overloaded and bad loaded cargo vehicles are one of the cause of road damage and
traffic accidents. In order to prvent the above problems, the government is poerationg a crack
down point with restrictions on operation. However, despite these measures, the influence of
crack down point is low as overloaded and bad loaded trucks continue to pass. so government
has stepped up its crackdown. And the value of time of cargo vehicles is not subdivided by ton
class and by region like passenger car and bus. In addition the Value of time is calculated only
the driver wage level under the wage rate act, so external factor such as driver characteristic and
environment have not been considered. In this study, the value of time is calculated by setting it
as a Crack down of driving standard violation as a factor of unpredictable travel delay felt by
cargo vehicle drivers. It can be seen as a supplementary study on the calculation of the value of
time based on the existing RP survey data through the SP survey, and it can be expected that the
value of time cargo vehicles used in future research can be subdivided.

Keywords: driver’s psychological, freight vehicle, route choice, value of delay, value of time

22

A A 2o B FHL ERukd, Agne § ALY U9 F ShtRE B
glon, olefgt 271 9Nt BFEAIREY] TS AAIsH] Slstel HFL LARG A AR
42 2goka Qe 2ot olefat thHol = 7eka, LA SN S EAFE ] o] A
£E10 9lo] FR29 GFo] njulat 7o ol 23k, olejsle] L LW7IZSI 52
Aol thste] Thd; 3akE sk foln] £, sHBARY] FAAZIIA ] B9 EFY,

g2

fr do 12

tiotu Satal2], A 414 4| 2=, 2023\ 42

J
tol

183

www.dbpia.co.kr



Article Estimating VOT of Freight Vehicle towards Unpredictable Travel Delays by Crack-Down for Violation Regarding Driver’s Psychological Attitudes

ME

19909, A4 Eoh= 298 ol 114 Fofet el 3= 25AY B3t @43 o A4t =4t 55
—r“7]' —7]'01"11*'1 ;(]-04/\31 312 A2kl EdEk: =751t S4A o] AAelE 9k 19944W At B 1A}
Q1 % stz A2} 245 &, AT FF L2 WA Kim(2013)2 SFEAFF

=A% ol 53 B AEFe] TP g T, obd Sof K

o, Ao Ak T2 9 g eARlA dstel, 442 Js)

O~1Tv oo=2 T A—
2 Q15 AR ©]o}d 4 gl BAIEe] girt
Slop 22 ZE A5 AR w2, A TTRE 2AR A LAVIEIN AFS D55 H9it 2]
F35te] tiafiAl S5 9 F5hs 715 231 AT, ol 2-Zo] 7% 2] A EFO 2 FRGte] Bt
TGtk L SE nlg 2, SE ol 1SE n|gh 23, 15E o) 22 PR glo, £ot5L 2E e
a

0.3m B9k 27} 0.3m ©JA 0.5m =gk 23} Z]
=oto] T % Fapstar Qlok 37|10 Ab T

Sm algt 231, Sm ol Zta 3 ° A AT E e
oA TEEE el ARE PAIA BTt DA PB4, S AR A FoIA BAR FEL Adek
WAl o4 PR AR TESte] TS sk it

Qe A2 7140 WY stel SHEAF 2, SHRUA, 85 5 U HolA LA/ IESI A B
9ol $1712 B43He A2 LT ALV Glow, B9 AHAES Eote] S5 AN TBaT 0] AHeFg Fo
chw] 91212 shefahs Aol WIvshA BAleka Qlo] a7 SINt SR Afate] TS olujste] Batak 43t
o PAEhTh Shich, 919} 22 W0 ola) Thals] LAV SRR LS AAls] Sl 5
0% QWI|FSIN DL et At sk FAolct,

T, = AT AKDDAA E3FE Tl HlE 24 Rl SIS AR ER-d R A HollA
T S F2o] S DA, BAE 24 EAS] Bt oA FaAITE7EA] (Value of Time, VOT)2h= 7
o] 28531 JHKDI, 2021). FHA7HA= AlZtoleh= @419 shujgte]H, o]= AT 19919 S3AI
@5517] fl6ke] 2| Eotalz}F sk 27| (Willingness to Pay) o] 5742191 7FA& &fnlstal ot FS3AP A=
Ao

FYHOR 57, W2, BBAR FRE] A GER AYElo] 9]

) SFRAE BARMAL SR el el APgsl T sl AR IS $aAe) 9 R nelsel 5
YA E Aok i Rolck, olefa SUAA A4 BHES LaA] AASHL wAlste] HrhEo.
2 AALH S SRS 4 ok ok YeHKDL, 2019). T2l BRA A E RESR B4 7oA
7AEHo] HEEE 24 F LR ]S vlAsh] 2okl s Aee] FufElo] WD 5 Ik LEFL LA
A 5L 0§83 (User Equilibrium) AeE 7135t 91001, o] §453 A Sazte] S4u] 82 A
48k 4 Gl ARE wlorshe W PAlolch, BANH FAAIZLE Fol] Sl L Ar] A0 2 4 glow],

1) 5 10289 232 582 70, 23 1129 A3 S8 118, =23 138 SIS &84 212, 25 1582 SIS &84 392
5 o

184

Journal of Korean Society of Transportation Vol.41 No.2 April 2023

www.dbpia.co.kr



KIM, Woojin + CHOI, Nakhyeon + KIM, Junghwa Article

A AR SIS sk 2lo] o] AL ltkE Aol kil metE At
E4l, s12AF] FRAIAL EGY TRGPED, FREY, fAE)o] 57 g1, AdURE PR
wo] 2] ghot AR WEQ A5} AHAY EA40] o] RIRA] e 4k ATkl WEEh
919} 22 WAL Fojol B ATE SEAT LAAES e g Zeinlt 1A 5 s el
Sto] B =5 A4k ol o] 2] A2A 89l Vs, SFEAld FHARIIAE EGH(AEPEY, 57
9, e o Pislo] SUNIAE A4el At gt
MAlAT HE
SBA7EA O diste] = T AR 0] Mo ER/d AL 38S 913t AR A Ee TR A of AlA]
H FPAIIA E E, 2| 9EZ A A = o] Q)Tt. Table 1-2 o]ofl et W-8-2 YePH L glom, S-8xtet HAs
A8 e SIS et D Lot shEARe) BYNWIAL 17749802 3350} slonl £
MR TRo] Holgln] 9g ST 4 ok @A SHEARe TR AL AR R
TS JFENOR AT 9L o 4 ork
Table 1. VOT (Value of Time) by vehicle
Area Division Car Bus Truck
National Value of time (Won) 18,909 91,330 17,749
Capital area (2020year) 15,279 116,581
Busan—Ulsan area 14,349 131,721
Daegu area 14,632 112,230
Gwangju area 14,067 142,975
Daejeon—Chungcheong area 15,371 125,944
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Table 2. Survey respondent basic statistics

Division Response result (Person)
Truck Small 100 33.3%
Medium 100 33.3%
Big 100 33.3%
Age 20s 3 1.0%
30s 11 3.7%
40s 65 21.7%
50s 133 44.3%
More 60s 88 29.3%
Experience Less 5 years 15 5.0%
More 5 years—Less 10 years 42 14.0%
More 10 years—Less 15 years 49 16.3%
More 15 years—Less 20 years 89 29.7%
More 20 years 105 35.0%
Owner Private 253 84.3%
Company 47 15.7%
Sector Own 37 12.3%
Individual 208 69.3%
Delivery 49 16.3%
Parcel 6 2.0%
Engine Diesel 293 97.7%
Electric 4 1.3%
Etc 3 1.0%
Month wage 1 million-2 million 1 0.3%
2 million-3 million 14 4.7%
3 million—4 million 69 23.0%
4 million-5 million 92 30.7%
5 million—=10 million 106 35.3%
More 10 million 18 6.0%
CistmEstsla), A 412 4 23, 20234 4% 187
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Table 2. Survey respondent basic statistics (continued)

Division Response result (Person)
Family One 9 3.0%
Two 59 19.7%
Three 79 26.3%
Four 148 49.3%
Five 5 1.7%
Main trip In Gyeonggi 136 45.3%
Between Gyeonggi and Chungcheong 70 23.3%
Between Gyeonggi and Gyeongsang 44 14.7%
Between Gyeonggi and Jeolla 28 9.3%
Between Gyeonggi and Gangwon 16 5.3%
Etc 6 2.0%
Delivery item Primary Industry 35 11.7%
Mine 20 6.7%
Food 23 7.7%
Fiber 23 1.7%
Wood 28 9.3%
Chemical 35 11.7%
Non Metal 22 7.3%
Steel 21 7.0%
Machine 26 8.7%
Electricity 25 8.3%
Transport equipment 12 4.0%
Container 6 2.0%
Parcel 5 1.7%
Etc 19 6.3%
Route decision Short travel time 234 78.0%
reason Avoid crack down point 7 2.3%
Cargo owner’s request 4 1.3%
Minimizaion the travel cost 55 18.3%

7| Dol mhE BEA RFAAE TR AEAE FEHE A Q6] SRR H]E,
YA L7 B A AR Sl tidt Aw AEE, Aw 28 S WaE AAste] SPRA
£ AAskSIT &3H]gol Eﬂﬁﬁ AE 0ol A 4,0009, 23BN HisiAl & 208 S & 4= et
wetE o] SEAF -SRI 71 0. 78l A 1. 3HH77P7<]§ A7kt 1121 2287 |t Ak A JgEkEe] o
A= 0%l A 80% 2= A7, A A a7 el tiohAl= 02ellA 30222 A7gsto] SPRARE Z3staith. A&
dlolel= 199 527t 5719] SPARel -3E3ste] & 1,500719] Hlol8 & F+=35}+31th. Table 33} 4, Figure 1
SPAZ2] AAR 919t A&7 GIAE HEdT.

Table 3. SP survey design range
Attribute variable Variable range
1 Travel cost (Won) 0-4,000
2 Travel time 0.7 times the respondent—1.3 times the respondent
3 Check percentage 0%-80%
4 Check time (Min) 0-30
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_______________

1
Route B f—' Crack down Destination

_______________

Origin

Crack down 1|
Route C f_: Probability C% !

1. The driver does not know whether the load is overloaded and bad loaded or not, and even if it is not
overloaded and bad loaded, it may be subject to crack down.

2. The probability of crack down is presented in each route.

3. The time required to crack down on the point is also presented in each route.

Figure 1. Sample of SP survey

Table 4. Sample of SP survey

Choice route

Division Route A Route B Rotue C
Travel cost (Won) 0 2,000 increase 3,500 increase
Travel time Same 0.8 times the respondent 0.9 times the respondent
Check percentage 20% 30% 60%
Check time (Min) 30 0 5
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Table 5. 5 Point scale survey results

Question Small truck  Medium truck Big truck

1 Are you Negative about crack down point? 3.1 3.32 3.38

2 Are you Stressed out that being the target of an crack down 2.32 3.06 2.88
as overloading and bad loading?

3 Do you have experienced being forced to overloading and bad 2.07 2.69 241
loading by Company or Cargo owner?

4 Are you willing to drive with overloading and bad loading the 1.91 1.92 2.02
cargo owner's direction?

*1 point: Not like=5 point: like

CatnEats|2], 4| 4128 A 25, 2023 4% 189
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Q1. Are you Negative about crack down point? Q2. Are you Stressed out that being the target of an crack down

—Small truck  ——Medium truck ——Big truck as overloading and bad loading?
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Figure 2. Response result by delivery item
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Q3. Do you have experienced being forced to overloading and Q4. Are you willing to drive with overloading and bad loading the
° bad loading by Company or Cargo owner? ° cargo owner’s direction?
—Small truck ==—Medium truck Big truck ——Small truck ===Medium truck Big truck
4 4
3 3
2.69
241
2 — =l 2 — 191 192 = 202
1 1
. 1.97|D 33 2.39 33 34> 70 58 . 1.8 00 1 73| 1.86] Ky 2 8
o B \ o B y o B y o B Y o B y o B y

* = Industrial product, 8= Raw Materials, y = Feright

Figure 2. Response result by delivery item (continued)
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© 2 A5ttt 443 Table 6914 AA = 90l -2l 0.0000] 4] FH=Estar glo] 7 o] Ajeix]o] &
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Table 6. Chi square test result

Division Small truck Medium truck Big truck Total
Primary industry 15 11 9 35
Mine 6 3 11 20
Food 7 10 6 23
Fiber 8 9 6 23
Wood 11 8 9 28
Chemical 6 12 17 35
Non metal 5 15 2 22
Steel 1 9 11 21
Machine 13 9 4 26
Electricity 12 5 8 25
Transport equipment 1 3 8 12
Container 11 4 4 19
Parcel 0 2 4 6
Etc 4 0 1 5
Total 100 100 100 100
22 (P) 63.086(0.000)* * *

p*<0.05, p**<0.01, p***<0.001

3
SYAIIAE A7) A 2B Y 280 A A Bz adds HFeA Rl L5] Hsf 4l
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Table 7. Factor analysis result

Question Commonality KMO P-Value  Cronbach’a

1 Are you Negative about crack down point? 0.682 0.728 0.000 0.762
Are you Stressed out that being the target of an crack down 0.813
as overloading and bad loading?
3 Do you have experienced being forced to overloading and 0.867

bad loading by Company or Cargo owner?
4 Are you willing to drive with overloading and bad loading 0.680

the cargo owner’s direcion?

[N}

SUARR2] 28 2 5
1. 22Ol 48U HE

o2 A1 2y (Multinomial Logit Model)2 McFadden(1973)] 2]ste] 7§ Choice Model 5-2] st
SHA 7 AAE o] AHe] A tiet T shuhe] tieh-S A Eishs Aol A ZF A E tieke] S Eol S =Rl
Al @ FoFS 714 AE-& SHA E=A] wetsh= A7 o]tk Equation 12§
ATl joll Histe] 9= a8 Al UEt AL Stk o] AoflA v = B50]

[e]
=
AFoIME o] Tt SPARS 4 A Hitez & & vt #2 Wo] 7= A9 tis9] £4984E Ui

J

z]: ](Zu S’i)—'_()u (1)
OERARYS G817 ATT Miao(2011)2 AAAIZE7E2] (Value of Delay, VOD)ol| Histe] H=312

2 o
I
o]

e = quation 1] £7 35} G834
2 AzH9 ¢ s SR, 1= TP thotel 2]

15, 302, 4582 & AHYSIAL, o= B B7Fs S W=z AAsH
71 % Equation 3& §5t0] -89 £ A4 3o 2 VODE 4HEsH3H. 919 AdA+55 3arsto]
AFolM = AAARIZIAE A st=Hl 3ol 71 FAI7IA AFE AT LT dS L = AL olg &2
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Mj= aCj].+bT,-,+gi 2)
C' = cost
T = Time

e = Unobservable variable

a,b = Coefficient

Valueofdelay = 6C, /8T, 3
=a/b

Equation 1-& &35t 22 02 Equations 4, 55 753021 Equation 4°] 22 W9] Z = A tieH-E2)
/¥ e2 SPARS] W4l 24 H]-8(Travel Cost), =JA|ZHTravel time), 2378 HAE JPSE
down probability), FH& 48 AITHCrack down time) © 2 AA5I 0™, 5 = FGAF| N EAC R HF, ¢ =
TS0l 27hst = 2 AolM = sFEAtE A=) Holl tigh F537 (Stress of Crack down)& M=
A7t 1 ¥ Equation 3& Bt T&7 Equation 522 A A AR AFESHATE,

thF=A R ol tiet A/ AHetEo] AL E HolE 4 Qe $LH| & Bhshal 9lon, f L H| 9] o]

1.0 71724 Ate =2 Ao 2 Bl 9tk Choi(2004)= BAFE 0 &2 91 9] Zho] 0.2-0.4 Ato] ] Zho]

H SEotral maekal e e wrefshalal, & Aol A E ofelieh Zol 49 E-8%4 42 Limdep 9.0 S/W
2 olgalo] 24E Wi ct
U,;=ViIZ(C Tipt); S,;l+e; (4)

By + ﬁ1q‘j + ﬁQTij + 55 Pu + /34%' +B5Sij

C' = Travel Cost

T = Travel Time

P = Orackdown probability

t = Orackdowntime

S = Stressof Crackdown

i = Truck type(1 = Small,2 = Medium,3 = Big)

j = Choice Route (1 = A route,2 = Broute,3 = Croute)

A I/iyzl/ A Tjiyzl m
vop— Vi ATT_ Pur (5)
A V;T/ A C;‘T /6 mC

VOD = Value of Delayay for Crackdown
V= Utility functionvalue
T = Travel Time
C = Travel Cost
B = Variable coefficient value
m = Vehicles by

[2], Al 414 A| 2=, 2023'F 42
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AVEIATE B,
Vvos=——=~——"1 = Bns (6)
A I/;,Jn/ Akg,,;l ﬂnl,('

VOS = Qualitative Factorvalue for Crackdown
V= Utility functionvalue (SPsurveyresult)
C' = Travel Cost
S = Qualitative factor
6 = Variable coe fficient value
m = Vehicle by

2

E39 512 aero] 2| A7H ] Ao lo] thatE A nE = AT} Table 87} 7}01
% 9% A% k= Equations 5, 6] tidste] ofsfjel 22 A=

2l 49169 0= AEH . Ae]Se] 3lo] 2P ES %%Eﬂi, EHﬁL

— o= =
4 2% HE SAZY ST L1 HA i el 18 LT 055 455 2 4 220,
FTHPEYOo R FRE JuEF 71 ER Fo] 27|90 A5F AR ol 8 A S HHH oz g 49l
Table 8. Calculation results of value of delay by cargo vehicle
Parameter
Division Travel Travel Check Check Check LR LL(c) LL(B) VOD(Won)
cost time percentage time stress

Small -0.033* -1.413* -0.355* -1.767* 67.419* 0.21 -1203.95 -311.92 2,569
truck

Medium -0.015* -1.731* -0.929* -3.496* 130.49* 0.24 -605.69 -280.79 6,924
truck

Big -0.018* -1.475* -0.525* -3.105* 78.748* 0.22 -909.07 -302.32 4916
truck

*p < 0.01

38

Q1o S LoHA 22ke] B, 2337|909 A A ghE, A 284K ] tieiA & AR E 4RSS
o, £2z10] Bkt tigh A7HHA] A AT Table 99l AA59oH, 2FER -2,0439Y, FHEZ -
8,699, IREH -4,37490 2 Uepyith, 247|905 A4 A2 &l taliA= 10.75¢, 61.93%1_, 29.17¢
2F AR A QA7) tisiAE 3,212, 13,9849, 10,350€ 0 2 byttt
71E AATA AAEE sHEAtEO AZEA| e 7 Aol 4] AR AREEA] O] Hiske] MW HekS of,
Choi(2004)7F A AR 258 AIZZEAT (155 15,9729, 255 17,1719, 3% 18,0829, 4% 20,4259) 20224 7]
ZH|ZF B7FRA4E 100.0% 0.2 A A5HS 1, 200492 67.2%2 0] S vtesto] 229 Naé e ate] A
2 Ao AA AR of) bR AL QA ARG BT 17,7499 <oto] Hw ek Ao, 2004
71 AYEZ 14,7109, TIEH 17,8639, HIEH 16,409¢ 2 & AHE o] 2004 AAH JJrfl} TA}OP
SO B YERL o AdtA 0 2 2004 AvpEct 22 gho] UeRaL §lo] Ag4RhS A e oA ofu et &
Zko] EAE vejsobd 7 o & wehenh oA glo] 87| eutAtE HE A3 of o oA = 141}7} =
7 AR = Wohl £ 4= lou HES JgollS o Aefs 2847 S, 230 F7HH 08 Agto] A8

r_hi AN

% Qleke e JFol 2 AT 2 4 ek LAYIESI A AR the LU A LA BN
& Fo| A} LAZEIIN Aok ALL:
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A7} ol AES AT A| B BHPI AL Fol U RS 2
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AE Hur] vstel -8,69991°] hS B UL FAE L0} LA/ | 2SN A Aol g ek 3o
~EAAT} QSR £ E S A AEE Aaleto] o] WAlsHe AEAS WA 917 flsto] ARL
7 171817 o ARE AEE 4 ok We AASHRL Yot
Table 9. Value of attribute variable for each Truck

Division Value of attribute variable (Won)

° Check percentage Check time Check stress

Small truck 10.75 3,212 -2,043
Medium truck 61.93 13,984 -8,699
Big truck 29.17 10,350 -4,374
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