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A Study on the Benefit of Driving Amenity Based on Highway Density
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Abstract

Normally the benefits concerned in the feasibility study for highway constructions are travel time saving,
vehicle operation cost, etc. which can be calculated using the simulation tool(EMME3). However, there must be
extra benefits of driving amenity improvement that drivers can perceive through decreasing driving fatigue and
improving driving comfortability. In this study, the definition of driving amenity was established and a method of
estimation for the benefit of driving amenity improvement was developed. Highway type (urban/rural highway)
and highway density was considered to estimate the driving amenity. And Double-bounded Dichotomous Choice
among Contingent Valuation Method(CVM) was applied to survey the willingness-to-pay of drivers when highway
density decreases. Finally the value of driving amenity was estimated using the results of survey and logit medel.
As the existing highway density is high, willingness-to-pay increases in both urban and rural highways. Even
though the changing rates of highway density are same, willingness-to-pay is different based on the existing

highway density.
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Table 1. Pilot survey items for value of driving amenity

Level for Survey Items
- Urban Road Interrupted Flow
(Gangnam-Jongro, 10km, 30min)
- Urban Road Uninterrupted Flow
Road (Gangnam-Ilsan, 30km, 50min)
Classification | - Regional Road Uninterrupted Flow
(Seoul-Daejeon, 152km, 100min)
- Regional Road Uninterrupted Flow
(Seoul-Busan, 390km, 240min)

Survey Items

Density LOS A, C, E
Number of 123 4
Lanes

(_ Level of Service A : Density[<6 Veh.Jkm/in], Volume[< 600 Veh./hr/in] |

Figure 1. Level of Service According to Distance between
Vehicles
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Table 2. WIP according to changing degree of level of service
(won/min)

Table 3. WTP according to level of items

Article
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Change of Step

WTP for each Level

3

415

6

7 |Interval

1 Step
(E-C,C-A)

300

500

700 | 900

1,100

1,300{ 200

Jongro

2 Steps
(E—A)

600

1,000

1,40011.800

2,200

2,600| 400

Urban

1 Step
(E-C,C—A)

350

600

850 (1,100

1,350

1.600| 250

[Isan

2 Steps
(E—A)

1,200

1,70012.200

2,700

3.200| 500

1 Step
(E-C,C—A)

1,200

1,70012.200

2,700

3.200| 500

Daejeon|

2 Steps
(E—A)

1,500

2.500

3,50014.500

5,500

6,500 1,000

Regional

1 Step
(E-C,C—A)

1,200

2.000

2.800(3.600

14,400

52001 800

Busan

2 Steps
(E-A)

2,400

4,000

5,600/7,200

8,800

10,400| 1,600

Roads | Noof [ LOSEL0S C [ 108 C-L0S A [ LOSE-LOS A
Lns | Min. | Max. | Ave. | Min. | Max. | Ave. | Min. | Max. | Ave.

1 | 0 [1000[209] 0 [333] 81 0 [100.0]319

2 | 0 [667]180] 0 [333]85] 0 |66.7]|286

Imgyﬁiﬁed 3 [0 [667]163] 0 [167]80 0 [66.7]277
4 [0 [467]148] 0 [167]90] 0 |667]272

Ave. | 0 | 70 |175] 0 [250] 84| 0 |75.0]289

T o604 o30]9]0]s |2

- 2 o4 o 09062
Cnintermuped 3| O | %8 [12[ 0 [30 [ 90|
4 o w] o090/

Ave. | 0 |39 [133] 0 [ 30 9 [0 |60 |23

1 [ o [60.0]128] 0 [200]90] 0 [700]203

Regional | 2 | 0 |50.0]145] 0 |240]104]35[60.0]238
(Seou- | 3 | 0 [400]149] 0 [300[107] 25 |52.0]23.1
Dagieon) | 4 | 0 |400[138] 0 |30.0]10.7] 25 |58.0]21.9
Ave. | 0 [475]140] o [ 26 [102] 28] 60 [223

1|0 33386 0 [250]69] 0 |41.7]145

Regional | 2 | 0 |250] 88| 0 [25.0] 6021 [333]141
(Seoul- 0 |208]82] 0 |167] 53 |21 [292]13.9
Busan) | 4 | 0 |208] 82| 0 |167] 55| 21333141
Ave. | 0 | 25 | 85| 0 |209]59 |21 [344]142

thetwsets x| HM31A HM5%, 20134 10

X
18
=
P
i
2

fu b m-’o it

o ot jn &

ox ox
TN

o > > X oXx
)
ol o

b
1r
2

fr & od

@ g 2 R ox
B
ol
ol

b (r

i\%i?i
o (o
94‘{'”-‘_1}[!
S ME

>~
=
lo
ih

=
[T

M
5
02‘:“,
_O‘L
R
M
by
>
©
>
~

— o

oot
T
o
2

o}rrllg
0= 5y O
= &
R
L,

i) ofo
gh
I
R

L s sz
Arlrl\;m{
e

o

e rlo >
~

ME X
K

£

ofo

£ o5 8
T (1S,
R
Y A
X
|o

e S

2

2,

9 o
T
2
rlo

N
o
e e

>
mjo
=
2

y
=

i
g

L}

ofo

o
i)

lo
—
~

=
©

~
=
)

i)

32 N0

2]

o
5

£ 4
N
®
r:i

2

LOS E—-LOS AR g
o (4 &1 3:
, LOS C—LOS
£ LOS EHLOS

2.39/%,

g
i
i)
X
mjo
=
[
rlo

i,
rj,J
§}L

lo
2 o©
oo
o
rir
pock
mlo

(o,
Y

4
S
D)
e
oo
1o,
L
2,
=

ol
[\
=
o
M
i
RS
ol
e ox oo @ e ofl



Article A Study on the Benefit of Driving Amenity Based on Highway Density

S thdo R ST A RESE & 814 o8 T4
H =2 S92 4087, A3t 82 4068 ez T
Rom olF gAl 4, dHHER B/l 7 AFdE R
TE FE25E FHEHTable 4, Table 5).

B AFelx] 7P -AEA AP tigh -SR]
AEgodE AFAY AAE e tiek 78t
(willingness—to-accept) & ZARI= Wo g At

3 FAE AT 4 e PEEQ CVM(Contingent

Valuation Method : ZAF7IXFHH) IHES &

stk CVM W Eddle 3
FEAYE A 28 ANE Ay Sl ol & n
ek,

MY AEHE SEAE 2229 A EEoAS F
A 7198t ER 2 AA T og HRZHE AF
U SHAREC] A4l AELodg FAH R H
37] st AXFZ(cognitive stress) A7}
WA o] oot S EAYE AEae H4E
A5 (closed-ended question) SEAIA vl
ARE A8 29 F9 e mlE] AAStL 1 59
ABIAE oo R HFslES st WA CEA
2HRFEe] BB AANA nigste A g
AR A A 5 sle AR HriEa glom,
SEAL A A9 FeHEe] i v, A
S Hgj 7H8 HEE Aol v EEH ©o] itk
(Choi et al., 2005).

Table 4. Characteristics of respondents on urban roads
(person)

Table 5. Characteristics of respondents on regional roads

(person)
Survey Items Daejeon| Busan Pas(s}zﬁger Bus |Total
Gender Male 102 102 151 53 | 204
Female 102 100 150 52 | 202
20-29 51 43 68 26 | 94
Age 30-39 51 62 83 30 | 113
40-49 51 50 76 25 | 101
50-59 51 47 74 24 | 98
1 or less - 4 4 - 4
1-1.99 2 5 5 2 7
Income | 2-2.99 10 22 17 15 | 32
(million | 3-3.99 48 34 69 13 | 82
won) 4-4.99 61 42 78 25 1103
5-5.99 58 70 93 35 | 128
6 or more | 25 25 35 15 | 50
Total 204 202 301 105 | 406

Passenger]

Car Bus | Total

Survey Items |Jongro|Ilsan

Male 102 | 101 151 52 | 203

Gender 0 ale | 102 | 103 | 153 | 52 | 205
2029 | 50 | 52 | 76 2 | 102

nge | 3039 [ 51 [50 [ 76 25 | 101
40-49 | 52 | 52 | 176 28 | 104
5059 | 51 | 50 | 76 25 | 101
1 or less - - - -

1-1.99 1 4 1 4 5

Income | 2-2.99 29 | 24 29 24 53

(million| 3-3.99 46 | 36 68 14 82

won) 4-4.99 59 | 50 82 27 | 109

5-5.99 56 | 67 93 30 | 123

6 or more | 13 23 31 5 36

Total 204 | 204 | 304 104 | 408
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Table 6. Results of survey

First Question Second Question
WTP Yes WTP Yes
Roads (won) No | Yes Rate(%) | (won) No- | Yes Rate(%)
300 1 1106] 99.1 100 1 100.0
500 7| 87 92.6 300 7 100.0
600 28 | 100.0 500 13 |110| 894
700 | 18 | 68 79.1 700 33 | 89 73.0
900 | 35 | 40 53.3 900 66 | 74 52.9
Jongro 1000 4 100.0 1000 28 | 100.0
1100 | 72 | 17 19.1 1100 | 29 | 11 21.5
1400 100.0 1300 7 110 8.8
1800 | 4 0.0 1400 8 100.0
2200 | 53 | 1 1.9 1800 | 56 | 3 5.1
2600 1 0.0
Al 190 | 356 | 65.2 A 205|341 | 62.5
350 2 | 9% 97.9 100 2 100.0
600 6 | 8 93.4 350 6 100.0
700 15 | 100.0 600 25 | 88 77.9
850 | 19 | 46 70.8 850 30 1102 773
1000 | 1 0.0 1100 | 69 | 27 28.1
lisan 1100 | 45 | 22 32.8 1200 15| 100.0
1200 10 | 100.0 1350 1] 20 95.2
1350 | 50 | 24 32.4 1600 | 12 | 12 50.0
1700 8 100.0 1700 17 | 100.0
2200 | 7| 3 30.0 2200 | K9 | 3 4.8
2700 | 54 0.0 2700 3 0.0
Al 1841307 625 A 1991292 | 59.5
700 52 | 100.0 1200 52 | 100.0
1200 | 11 | 93 89.4 1500 23 | 100.0
1500 50 | 100.0 1700 | 22 [ 128 ] 8h.3
1700 | 11| 71 86.6 2000 1 100.0
2200 | 51 | 57 52.8 2200 | 58 | 95 62.1
Daejeon| 2500 | 23 | 26 53.1 2500 | 28 | 73 72.3
2700 | 81 | 22 21.4 2700 | 21 | 41 66.1
3500 | 51 | 4 7.3 3200 | 29 | 2 6.5
4500 | 52 0.0 3500 | 71| 7 9.0
5500 | 53 0.0 4500 | 57 0.0
A 333|375| 53.0 A 286|422 59.6
1200 | 31 | 49 61.3 400 18 | 100.0
2000 | 7 | 98 93.3 600 1 100.0
2400 | 36 | 13 26.5 800 35 | 100.0
2800 | 20 | 84 80.8 2000 | 18 | b4 75.0
3600 | 28 | 42 60.0 2400 3 |18 85.7
4000 | 21 | 35 62.5 2800 | 38 | 90 70.3
Busan | 4400 | 53 | 26 32.9 3600 | 103 | 32 23.7
5600 | 40 0.0 4000 | 33 | 20 31.7
7200 | 52 0.0 4400 | 27 | 20 42.6
8800 | 46 0.0 5200 | 38 0.0
5600 | 87 0.0
7200 | 46 0.0
Al 334 347| 51.0 A 393 | 288 | 42.3
Al Mus 2l UEE Mula 5 kAol
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Table 7. Estimation model for WTP according to distance
between vehicles and number of lanes on urban roads

Model 1(Major variables)

Model2(Demographic

Variable variables)
Coefficient |t-statistic| P-value [Coefficient|t-statistic| P-value
constant 5.783 17.534 | 0.000 | 5.001 | 12.152 | 0.000
Bid -0.004 | -20.745 | 0.000 | -0.004 | -20.679 | 0.000
No.-of ) 440 | 7789 | 0.000 | 0.445 | 7.835 | 0.000
Lanes
Distance
between | -0.048 | -14.551 | 0.000 | -0.049 | -14.564 | 0.000
Vehicles
Gender 0.350 2.892 | 0.003
Age - - -
Income 0.128 2.563 | 0.010
Car - - -
Number of observation = Number of observation =
2,074 2,074
L(3) = -857.0259 L(3) = -850.4596
Verification L) = *1372.21(2 L) = *1372.21{)
statistics SEH 2 =1 iéi’g; STl =1 éig; =
= 0.375 0.380

¢ = 1030.368 (df=3, P=0.0000)

e = 1043.500 (df=5, P=0.0000)
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Table 8. WTP for increasing of 1m of distance between

Article

Table 9. Estimation model for WIP according to distance

vehicles on mrban roads (won/m-km) between vehicles and number of lanes on regional roads
, . Model2(Demographi
Current Distance | Model 1 (Major (DMOdeyl 21’1' Variable Model 1(Major variables) o evari:k?ll:sg;ap e
between Vehicles variables) errvlioglap 1c Coefficient | t-statistic | P-value [Coefficient| t-statistic [P-value
variables) constant | 4.470 19.857 | 0.000 | 2.735 9417 | 0.000
21 m (LOS F) 0.80 0.80 Bid -0.001 | -25.099 | 0.000 | -0.001 | -25.182 | 0.000
30 m (LOS E) 0.74 0.74 No. of Lanes| 0.201 4582 | 0.000 | 0215 4735 | 0.000
Distance
47 m (LOS D) 0.63 0.63 between | -0.027 | -11.367 | 0.000 | -0.030 | -11.951 | 0.000
66 m (LOS O) 0.50 0.50 Vehielon
95 m (LOS B) 0.31 0.31 Gender 0.969 9.348 | 0.000
161 m (LOS A) 0.00 0.00 Age - - -
Income 0.316 7546 | 0.000
[ 1_ Car - - -
o= % Z,: 9\ o ’ o] == O] _Q_;(]_7]_ = 7}-;8' Number of observation = Number of observation =
4719 AL A S AY 161 el 2 2178 s
i} L(3) = -1280.020 L(3) = -1211.986
Atk 714 4= won/m-kmZ AR Im & Verifcation L(0) - -1924.231 L(0) - -1924.231
Al E29d 1kmd AEEAE ofnjd = st | gl <10 | g =1 =
Pilot ZAF B 24} Al A58 AA G Ak = 0335 0.370
= TARo AS zAME7] Wb won/30min @ ? = 1288.423 (df=3, P=0.0000)\" = 1424.491 (df=5, P=0.0000)
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e 5 2]HQ HA0 A )
om B P P _
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Table 10. WTP for increasing of 1m of distance between

vehicles on regional roads (won/m-km)
Current Distance |Model 1 (Major Model 2 .
. . (Demographic
between Vehicles variables) .
variables)
21 m (LOS F) 0.13 0.13
30 m (LOS E) 0.12 0.12
47 m (LOS D) 0.11 0.11
66 m (LOS C) 0.09 0.09
95 m (LOS B) 0.07 0.07
161 m (LOS A) 0.00 0.01
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