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An Analysis of Economic Evaluation Related to Lane Departure Warning System
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Abstract

Continuous increase of traffic demand has caused confirmed congestion, fuel consumption, emission, safety, etc. as serious
social problems at the present time. The Smart Highway Project has been conducted by the supervision of Ministry of Land,
Transport and Maritime Affaire to solve such problems since 2007. The Smart Highway Project includes LDWS (Lane Departure
Warning System), a system to prevent broadside collisions and accidents, as a sub-technology of road-vehicle associating
technologies. This system warns drivers when their vehicle deviates from the lane where they are traveling at high-speed on the
highway. In this paper, the LDWS was evaluated using CBA to analyze the socio-economic consequences. Estimated benefits
include reduction of accidents and convenience of drivers. In addition, the economics according to the distribution rate is various
when it comes to Lane Departure Warning Technology, the economics of both cases - positive scenario and negative scenario,
which was analyzed. As a result, the Benefit-Cost ratio(B/C) of negative scenario showed 0.97 in 2020 and 1.36 in 2030 while
B/C ratio of the positive scenario showed 1.04 in 2020 and 1.59 in 2030, which indicated that the higher distribution rate is, the
higher the economics generates. Therefore, it is judged that the introduction of Lane Departure Warning Technology will result
in high economics.

Key words: Smart highway, lane departure warning system, socio-economic impact assessment, cost-benefit analysis
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<Table 10> Cost categories per fatal and injury crash
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<Table 12> Prediction of car insurance per person

_ B . 199 BT
[iA % H¥8 | BF JPYs fr‘a =
2020 149356931 | 24,928,180TH 599,147
2030 212,111910 | 27,040,7270H 784,414
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<Table 13> Discount charge of car insurance per
vehicle for 7.5% of discount rate

Hede
&d&
2020 2030
75% A& 44,936 58,831
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<Table 14> The reduced impact of casualties according
to negative scenario

=2 A7 | 2R ==
4R s | goeae| P
ALASEAN) | 565 2.1 58.6
20209 | AFEARCE/) 8.0 0.9 89
Fodakmd) | 2236 35 227.1
ALY | 942 35 97.7
2030 | AFEAKHE/D) 12.3 1.5 13.8
oA ) | 3451 5.9 351
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<Table 15> The reduced impact of casualties according
to positive scenario

=MW RA 7 | 2R ==
dE T2 Tie | wojaaw | P
ALASFEA) | 753 2.8 782
20209 | AFEAKCE/ ) 10.3 12 115
o2 md) | 2871 7.7 294.8
AR A | 1507 5.7 156.3
2030 | AFEAH(E) 17.4 24 19.8
AR | 4859 9.5 495.4
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<Table 16> Benefit of reduced casualties according to

negative scenario
(S S

T 2020 2030

At A 227,476 594,431

AF 2t 7,068,419 10,996,563
A4

e S 19,852,989 30,675,625

7374/ kaL 957,310 2,319,194

A 28,106,194 44,585,813

AFEA} 1,714,480 4,147,689

AgA | T 6,223,810 9,616,651

HE | Az 318,771 492,546

A 8,257,061 14,256,886

<E D 2 2EE00 ME AnZA HoMy
<Table 17> Benefit of reduced casualties according to
positive scenario

(THe] &)

T 2020 2030

Al AS 303,301 951,090
R, Ar 2t 9,110,905 24,635,663
e Z2AL T 25,764,079 67,875,009
AT 1,242,343 3,272,930

A 36,420,628 96,734,692

APER} 3,855,375 6,648,942

A A | T 13,571,364 21,278,467
HIE | AAALa 413,683 1,089,841
A 17,840,422 29,017,250

A4 Wl Beg el W gE Falo] A
Apol 7t

Btk e B g 9y 2 Ane A ),
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<E 18> 2FA} MM Zn}
<Table 18> The benefit of drivers

<& 21> HIS2A Znt
<Table 21> The result of cost analysis

(Sl : He) (19l : #g)
H A AL S9E Aee HlEE Al e Sud Adee
2020 2030 2020 2030 2020 2030 2020 2030
25,174,531 59,604,266 33,566,042 95,366,826 63,607,566 87,068,999 84,810,088 139,310,399
<E 19> BTN 2EE0 ME EojRA Z o, Apdelde] g AMel sHAe @A) oF 10n

<Table 19> The analysis of benefit according to
negative scenario
(THe] - &2
2020 2030

SEEEIEE

&

Ataizia el | 28,106,194 | 45.7 | 44,585,813 | 37.6

A vl§ 8,257,061 | 13.4 | 14,256,886 | 12.0
SAA Hel | 25,174,531 | 409 | 59,604266 | 50.3
A 61,537,786 | 100.0| 118,446,965 |100.0

<E 20> e 2S00 mE HelEA Znt
<Table 20> The analysis of benefit according to positive

scenario
(S - M)
2020 2030
T
He Hl & He Hl &

36,420,628 | 41.5 | 96,734,692 | 43.7

A2 HE | 17,840422 | 203 | 29,017,250 | 13.1
=22 HY 33,566,042 | 382 | 95,366,826 | 43.1
A 87,827,092 |100.0| 221,118,768 |100.0
S = o] SA = <X LOWS B &
XY RAE xRS A& ©

ARATE <F 19>, <¥F 20>3 2t}

AARHAE a3 Gstel Fazolge A
719 =del U W8S P B 2
shEstolslo] AgolA A F9 J1e dolA Al
AE olgstel A4 4L B3 oD e At

2ol 7k 9loH, 202003} 2030W =
Aate] dA 2o == GPSY

2 wste ugoz oA MM 74 WeE
d% St FEAIEgRATY] BIA

w2 GPSS] 7HAWSlE 2009 HE 2004E714)
oF 8%2] 714 WIS YERT [14]. web 2 A
ToNE Eeled Bve] 44 T viEeR
2020145 20300l et W8-S SSRih =
g A=) A A I F A7 £
dejulgo] A & S 1o, ob g AlAH
M delnz o]g ek ¥al, AFFHI F
gtk dAlskel FAd B4E AlPsksich A
Alzgle) P zst fAEZE 28E B =29
BA Boh ga sopd heAdol glod, wimd
Aoz AEo] o] & HiAl ST

AAR BAE 98 HERAE APre B
[e] =

3. ZHY 24

B AFoA AbgE TR ol g A 2~H o
st AJENT A2 5 HEEAS B
& B3 BAPE Hristaa stk B/IC
785 A7 gro] 1 o)delH AAIGo] e A
o7 dAgas 202033 203030 gk B/CH] B4
ARE <E 22>9 Pk

FP 2ot A Q7)o ti3k B/CH A AT
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<Table 22> The result of cost-benefit analysis

HEE | 9= | A9 | &Y | BICH
w2020 | 61537786 | 63,607,566 0.97
2030 | 118,446,965 | 87,068,999 1.36
o | 2020 | 87,827,092 | 84810088 1.04
TN 2030 | 221,118,768 | 139,310,399 1.59

H 32 AuE] 29 A9 2020915 0.97, 20309l
£ 1362 YEhY 2020300 AAAC] A we A
o2 Yelgtoy} 20309 ARl e A=
Uelstth 933 Alue Lo AE 202013 1.04, 2030
9 1598 FP 2ol A A7z BgEo| Fo}
ATE AR 0] JoAE AR YERTh whebA
TP Zold A Y& =S Tt TAEHE
Hoo] =2 Aoz Yepgorn RFEo| Hold
TS A s Aoz ddd

o
re
-4
=2
X
rir
[
=}
lud
p‘L
o
—_\_'2‘/
o
>~
>
jind
ofN

ro AN
fo
o
N

€
#str] 98l BiC ¥l £4S FHsAh B8

o

o BARE BAstAen N 7o
o wg} AAAe] dEtAE AL 1EFt H
Qo} YA Ayl g Rl 7z
o A~
=T

o

2o ool o e o my
M o ok
of
_O|L

S|
A Az Hl#A Ayg] el ¢ 20208 1.01,
20301d 1.592 AAAo] v AL Z YElgorn, 4
B Ay Qo= 20201 1.08, 20301 1.84F K.
T80 FoHAFE A 3 oA e Aoz U
13374=4

webx BHggd wet AAAde] detAle A#t
EEHNen A Vel BREES o7 A W
At} G o] bz Eojol & Ao = AlgHTh
£ dAFdAe AslidageRe Al2Flo] A

&

2 AI2E g Al Helo] o A HAE o=
o

SHAIRE A AL Foll Qe Al=He s A
753 #o)S AAse dAlolEg gkdl A4S
AL 7tk & Al2H Ado]l s F A
AR AAE 4ol ad Aoz wAddch
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WA L7E &of] Z27|9AE3 T 2T 7|5 1%
97, Z2EAFA JAVE 5 B thddt
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B GR, dmuEd T 20019 A5
WEAZHITS) AT ARARY HERA:
HAAGASY) o HE HFAF APIE 7
g G eE A A, 2002, 12.
o, 284, LA, ATeTAT Al=H
(ETCS)9] AIHANY BEA,” bl & 8}5] 7],
A197, #4Z, pp. 59-69, 2001. 8.

S, FA%, WY, AT, “HAAARNGE &
HEEPAESE 9 Active Hood Life
System(AHLS)S TAHOE) Ojgtu-&3]3 %],
A2474, A3Z, pp. 95-102, 2006. 5.

U. S. Department of Transportation Federal Motor
Carrier Safety Administration, Analysis of Benefits
and Costs of Lane Departure Warning Systems for
the Trucking Industry, pp. 1-55, Feb. 2009.
SEiSS, Exploratory Study on the potential socio-

ik

d

economic impact of the introduction of Intelligent
Safety Systems in Road Vehicles, pp. 1-166, Nov.
2004.

eIMPACT, Socio-economic Impact Assessment of
Stand-alone and Co-operative Intelligent Vehicle
Safety Systems(IVSS) in Europe, pp. 1-162, Dec.
2006.

[7]1 =23 &) o] A (http://www.ex.co.kr)
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o Zx3(IV), 2003. 4. [12] §785, wEARLe] {efZ] vl Hg = F 7))
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8. 6.

[10] /WL, B FQ AFo] FF7] Au  [13) FEINSR, wEAY EXIFHILAZ A2 H,
HFH A p. 92, 2005. 9. 2007. 12.
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