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Abstract

The issues regarding technological development and real-world driving of autonomous vehicles become heated recently
at home and abroad. There is a variety of published research on how vehicle automation impacts on our future
society. Most of those researches take a conceptual approach, while much less attention has been given to the empirical
analysis on that matter. This study aims to conduct a literature review and to forecast changes in travel demand
from a transportation planning perspective. This study quantitatively analyzes the benefit of more autonomous vehicle
on the road in reducing accident costs and relieving traffic congestion. These effects are turn out to be larger in
the case of congested urban areas such as Seoul Metropolitan Area in terms of cost-effectiveness. This study finds
its meaning in that it provides numerical evidence of autonomous vehicle’s impacts and can be used as a reference
for long-term policies with regard to autonomous vehicles.
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Table 1_Estimated Market Share of AVs
Market Share
Notes Year of AVs(%)
High Initial Purchasing Cost 2020 3
Intermediate Initial Purchasing Cost | 2030 20
Low Initial Purchasing Cost 2040 38
Mounted as Standard 2050 58
on Most New Vehicles

Standard in the Market 2060 86
Mandatory 2070 100

Source: Yokota, Ueda and Murata 1998.
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Table 2 _Multiplication Factor of Evaluation of
Macroscopic Effect on Travel Time Reduction

Road Target Proportion of the Autonomous Vehicles

Type | Headway | oo | 209 | 409% | 60% | 80% | 100%
National

acion 1.00 | 1.07 | 115 | 1.26 | 1.42 | 1.67
Highway
— 0.5sec

E

xpress 1.00 | 1.04 | 110 | 1.16 | 1.25 | 1.39
Way

Source: Yokota, Ueda and Murata 1998.
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Table 3 _ Accident Rate by Road Type

Accidents Deaths per | Injuries per

Types of Road per km 1(]){(1)nn-u;lliit(:r1 I(l){(:nrrilii;])n
Highway 1.09 0.79 16.97

National Road 249 3.11 107.27
Local Road 0.94 240 73.61

Metropolitan Road 4.86 - -

Citizen Road 1.32 - -

Source: Kim, Woo, Lee and Kim, et al. 2008, 346.

Table 4 _Accident Cost by Accident Type
(unit: 10,000 won)

Categories Deaths Injuries

PGS excluded 41,944 519

For 1 Dead Person
PGS included 52,741 2,156

PGS excluded 2,595 -

For 1 Injured Person
PGS included 4,159 -

Source: Kim, Woo, Lee and Kim, et al. 2008, 347.

Table 5_Estimated Accident Cost Savings from
Autonomous Vehicles

Year ACS Rate of Increase
(million won) in ACS(%)

2020 15,356 -

2030 32,708 213

2040 147,850 454

2050 183,334 124

2060 318,873 173

2070 470,036 148

Note: Seoul Metropolitan Area Network.
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Figure 1_V/C Distribution
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Figure 2_Expected Travel Time Savings

3,500,000
3,000,000
2,500,000
2,000,000
1,600,000
1,000,000

500,000

Travel Time Savings (Vehicle-hrs/day)

_2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070

Year - Market Share Of Autonomous Vehicles

Seoul Metropolitan Area(a)

14,000,000
12,000,000
10,000,000

6,000,000
4,000,000
2,000,000

Travel Time Savings (Vehicle-hrs/day)

_2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070

8,000,000 f------r-r-n-m-mmmemmemem e

Year - Market Share Of Autonomous Vehicles

Nationwide Network(b)

28-S Az, mlARt 7h s AR dA B2 Y| 2F52}e] £9]
EQT0) 5848 S))Hor Bolgal= vl 2F A Fedy
22 ZEXAT H93H(2017. 6)

el
F7HHo8 HE
st ohel, 92
Z HEYaS
7RSS v

=21 o=

2>04 &
Me AEFPAEA =Y 271
HE aipt vehd SEARE
2F mjjelo] Aa oz Zreks o
ek T2 A A9 3 HEYR
o] A%, AeT AT EA &
2 =9 27k 11 a4
o= e PA EAESIE T2t
&P Hfeol 60%el
oI5 Zog Hol= 2050t F
| @AMl EotEed, 20701
LAOORF off- A/ 2] F2PA|
aIpt verd Zos 4

T %

e oi50l, A el

A7F
T+

SPA|7to

=
]_

L
2

N

oF
=)
Fdy

r

it
=

Al 02 A ol A&
FAAEA CaTpt S0
Ve Ze @A A Heldo] 1
= U=l Hlsl) Eio] Al o
oIt} g2} A% SIS 71
2 ASFIAEA LA77] £

E70 42 A9 T e

2] @AIRE, o

o
—



Iv. #8

& wrolie AeFAEAT el e F3es
o] HolE AFHor A5 = AeFB4E
A gl mE ST 2 £ FIETE BRR &
Zof| tiste] A= BPR B3RS 7okl o] By
Aol olsf Faguigstlrt. 54 2l W= wE
Afal SR, AeFAEAre] He HlEo] ST
S AfIELE Ee Hole SIS R AhaaAt
2] EQlo] met WEARAL AR vl e
Lz Fols Zor oAfdn Bt AT
A Efdel] met k2 EFv/OE = Eeds
o Zi flol= WA == HEHZS aede g7
o= Folgdle H 7192 ez 7Hdn:
S AeFPAbeAre] mie e Fqud 2
= SR A oM FAAZ = Aol vlg B &
HollA] rejAoleis Mk ERlstgith 2 =RollA]
Z7F B #4212k A= =7
o= oY 7hset el dish 2ede &
ZE AXBITE Hol &2 =29 9]
A}, TR 2 =2olA AR TRt 2
TP} Zhs SJupt & e YAtkE

MAtER EgE 5

M)

2
>
<
)
o
4

1
a2
H

st
o 4y H
+
;

R
o

N
H
o
<
e M
ok
ol
)
4
it
<
pia)

I

o
N
il
N
O

2008, 2% RE ARje] efulebAEA BN 44
Heb G Asw Mg g e

Kim Kangsu, Woo Jiwon, Lee Seungheon, Kim Jaeyeong, Yang
Inseok, You Jackwng, Kim Sehwan, et al. 2008. A Study on
Standard Guidelines for Pre-Feasibility Study on Road and Raihuay
Projects. Sth Edition. Seoul: Korea Development Institute.

o

=7FEDB. heeps://www.kedb.go.kr/

KTDB, Korea Transport Data Base. https://www.kedb.go.kr/

3. TAAS WBAITEAAAE T2 W EAIYR heep://raas.
koroad.or ke/reportSearch.sv?s_flag=02 0179 1€ 17¥ 7MW
TAAS, Traffic Accident Analysis System. National Roadway
Accident Statistics http://taas.koroad.or.kt/reportSearch.sv?s
flag=02 (accessed January 17, 2017).

4. Alessandrini, A., Campagna, A., Site, P. D., Filippi, F. and

Persia, L. 2015. Automated vehicles and the rethinking of

mobility and cities. Transportation Research Procedia 5: 145-160.

N

. Anderson, J. M., Kalra, N., Stanley, K. D., Sorensen, P.,
Samaras, C. and Olumatola, O. A. 2014. Awutonomous Vebicle
Technology: A guide for policymakers. Santa Monica: RAND
Corporation.

6. Dokic, J., Miiller, B. and Meyer, G. 2015. European Roadmap

Smart Systems for Automated Driving. Berlin: EPoSS(European

Technology Platform on Smart Systems Integration).

~

. Fagnant, D. J. and Kockelman, K. M. 2014. The travel and
environmental implications of shared autonomous vehicles,
using agent-based model scenarios. Transportation Research Part
C 40: 1-13.

(o]

. Fernandez, Pedro and Urbano Nunes. 2012. Platooning with
IVC-enabled autonomous vehicles: Strategies to mitigate
communication delays, improve safety and traffic flow. IEEE
Transactions on Intelligent Transportation Systems 13, no.l: 91—

106.

9. Law 360. 2017. A State-By-State Guide To Driverless Car
Regulations. https://www.law360.com/articles/819698/a-state-by-
state-guide-to-driverless-car-regulations (accessed January 17, 2017).

10. Litman, T. 2013. 4 Vebicle Impl tion Predictions:

Implications for Transport Planning. Victoria: Victoria Transport

Policy Institute.

11. OECD and ITF. 2015. Urban Mobility System Upgrade: How
shared self-dyiving cars conld change city traffic. Paris: ITF and
OECD.

12. Pinjari, A. R., Augustin, B. and Menon, N. 2013. Highway
Capacity Impacts of Autonomons Vebicles: An assessment. Tampa:
University of South Florida.

13. Schoettle, B. and Sivak, M. 2015. Potential Impact of
Self-Driving Vebicles on Household Vebicle Demand and Usage.
Ann Arbor: The University of Michigan Transportation



Research Institute.

14. Shladover, S., Su, D. and Lu, X. 2012. Impacts of cooperative
adaptive cruise control on freeway traftic flow. Transportation
Research Record: Journal of the Transportation Research Board
2324: 63-70.

15. Szell, M., Ratti, C. and Santi, P. 2015. Trip Sharing in the Era
of Self-Driving Cars. New York: Marron Institute Conference
on Self-Driving Vehicles.

16. Tientrakool, P., Ya-Chi Ho and Maxemchuk, N. F. 2011.
Highway capacity benefits from using vehicle-to-vehicle
communication and sensors for collision avoidance. Vebicular
Technology Conference. September 5-8, 2011. San Francisco:
Hiton Union Square.

17. Wardrop J. G. 1952. Some theoretical aspects of road traffic
research. Proceedings of the Institute of Civil Engineers Part 1,
no.1: 325-362.

18. Yokota, T., Ueda, S. and Murata, S. 1998. Evaluation of AHS
effect on mean speed by static method. In Fifih World Congress
on Intelligent Transport Systems. Seoul: ITS World Congress.

1 2017. 3. 10.
1 2017. 4. 4.
1 2017. 4. 10.

ZAo). AT HAFA, 7w,

F Bo] AeFpAEA0] 714 d AR
ARlel] gt T T} Eolx]m Fiejelld Fadh
olft7t Ha1 Stk AeFaA AL Hagol whet vl
gl eet Tlerst 71 watel P ATkt

WEET glou), AdH Fo] 8 o2k 5

o =]
<%

ol

2o

QAnke AeFAREAL B Hlg 270
Apelg Aziele] Z|, EeEgte] A as)
o AepHo s Busiglh T vle wald 2
ol Ag ot o] Tt Aol 1w}

o Arks Ak Slskar). o4 AuHoR o

ln

o]
il

Qeet Aze] 2AT AFH BHL ol ulE  sRss malel ds] 5412 2AZ AegE
S Aol 2 =olie wEre SO Hef ol & =29 2Jo)7} Q. ol2fg Rt 2AE
S ARAT AR BAekL, 71E AFHANE Hig 39’4‘10}04 R - o e e e A R R
O& W AL TolM 0 FH #ﬁ Hst 52 9 T Fatas B8 4 ke Aos iRt
Z3}ol 1°ﬂ ohet A AR 52 AAsAT

24 ZEHT H93H(2017. 6)



