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ABSTRACT

The number of car crashes increases along with the increasing number of vehicles. Hence, diverse
initiatives on traffic accidents have been implemented, targeting zero crash fatalities. According to
the 3rd Traffic Safety Master Plan of 2016, the current standard selecting road accident black spots
prioritizes locations with the high cumulative death toll. While this standard is suitable for roads that
a city government manages to some extent, it is not suitable for roads less than 20 meters that a
borough (Gu) handles. The roads under the supervision of a borough do not have enough death toll,
and thus improvements on its road accident black spots are highly limited. In addition, discovering
the causes of traffic accidents is not easy when the number of car accidents is obtained by
considering only fatal accidents, which are relatively low in number. Therefore, including all traffic
accidents might identify causes of accidents and result in better advancements. Therefore, this
research follows rational decision-making and suggests new National Traffic Safety Master Plan
standards. These new standards are obtained by comparing accident costs between the location of
fatal crashes and road accident black spots. The analysis result shows that considering all types of
accidents yields better results. For example, a Three-way Intersection in front of Zion Day Care
Center, one of the selected spots under the current standard, has lower road crash costs than Sinchon
Intersection, a selected spot under a new standard. Therefore, the study concludes that the standards
to select road accident black spots need to include traffic accident severity and road crash costs.
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<Table 1> Standards to Select Road Accident Black Spots

During the past three years, any roads occurring traffic accidents is regarded to have problems with traffic equipment.
1. Road with more than three fatal accidents

R
oad 2. Road with more than ten seriously injured accidents
3. Road with more than five seriously injured accidents as an auxiliary point
. 150 meters from the boundary line of either intersection or crosswalk
Section

In case of roads without intersection or crosswalk, 600 meters for urban areas and 1,000 meters for non-urban areas

% When the accidents occur because of drivers’ faults such as drink-driving and unlicensed driving, the standards at <Table 1>
is not applied.
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gEdo= &85 S2UFANAE BAYPo 2 FAYEAA 4P (the Gross Loss of Output Approach)
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<Table 2> Comparison of Traffic Accident Costs Analyses (Korea Road Traffic Authority, 2015)

Country Traffic Accident Costs Analyses

The analysis is based on the Gross Loss of Output Approach and utilizes the Survey of WIllingess

South K . . . .
ou orea to Pay Approach to estimate PGS costs(Pain, Grief, and Suffering).

The costs consist of personnel and material losses and others such as losses of business owners and

Japan C
P public institutions.

The Willingness to Pay Method is utilized and subdivided estimates are calculated, considering vehicle
United Kingdom types, extent of injuries, age and gender of victims. The costs are composed of production loss, cost
of emergency care, and human cost(PGS costs).

Each institutes have different methodologies. The NHTSA estimates the costs, considering medical
United States cost, emergency care cost, occupational rehabilitation cost, production loss, insurance cost, legal cost,
traffic congestion costs etc.

Germany The costs consist of reproduction cost, loss of resources, human cost, and other cost.
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<Table 3> Comparison of the Traffic Accident Costs (Korea Road Traffic Authority, 2015)
(Unit: One Hundred Million KRW)

Country Road Crash Costs GDP % Year
South Korea 265,725 14,850,780 1.79 2014
Japan 803,564 60,542,042 1.33 2009
United Kingdom 155,470 35,373,406 0.46 2014
United States 2,573,136 179,931,946 1.43 2010
Germany 519,437 44,853,127 0.87 2013

3% The costs are estimated as KRW, when 1 USD is 1202.4 KRW.
% = Road Crash Cbsts/ GDP
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<Table 4> Road Crash Costs by KoRoad <Table 5> Road Crash Costs by Korea Transport Institute
(Unit: One Hundred Million KRW) (Unit: One Hundred Million KRW)
Road Crash Road Crash
Year Costs GDP % Year OaCostsras GDP 9
2007 103,441 8,832,187.74 1.17
2008 108,135 9,534.890.18 L3 2007 149,334 8,832,187.74 1.69
2009 117,774 10,432,350.02 L13 2008 155,038 9,534,890.18 1.63
2010 129,599 11,541,387.53 1.12
2011 219,525 12,595,638.43 174 2010 177,008 11,541,387.53 153
2012 235,900 13,093,834.47 1.80 2012 417,605 13,093,834.47 3.19
2013 240,444 13,305,505.95 1.81
2013 418,415 13,305,505.95 3.14
2014 265,725 15,028,568.01 1.77

Source: https://www.koti.re.kr/,

Source: http://www.koroad.or.kr/,
http://www.imf.org/external/ns/cs.aspx?id=28

http://www.imf.org/external/ns/cs.aspx?id=28

5% GDP is based on October, World Economic Outlook Database, % GDP is based on October, World Economic Outlook
except for the year 2011, which is based on September. Database.
% = Road Crash Cbsts/ GDP o= Toad Grash Costs
GDP
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<Table 6> Average Cost per Person by types of injuries (Korea Road Traffic Authority, 2015)
(Unit: One Thousand KRW)

Types of Injury Average Cost per Person
Fatality 427,040
Seriously injured person 52,235
Slightly injured person 2,988
Person reporting injury 1,530

3) Atel7|2H|E
ArE 71 En ol st Zhel Ak g SRkl Al A B BE o] elo] MEE AR HE-S o, uF
73N g, HA3Amg, AFTE8ER &0z FA O lTH(Korea Road Traffic Authority, 2015).
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<Table 7> Average Cost per Person by types of injuries (Korea Road Traffic Authority, 2015)
(Unit: One Thousand KRW)

Types of Cost Types of Injury Average Cost per Person

Fatality 266.2

o o Seriously injured person 58.1

Initial investigation cost
Slightly injured person 153
Person reporting inj 1.0
Traffic police cost porre Ty

Fatality 4412
Accident investigation Seriously injured person 182.4

cost Slightly injured person 99.6

Person reporting injury 74

Fatality 1,328

Seriously injured person 447

Insurance company cost - —

Slightly injured person 287

Person reporting injury 126

Fatality 8.8

. Seriously injured person 8.1

Emergency operations - —

Slightly injured person 7.8

Person reporting injury 9.1
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<Table 9> Road Crash Costs of Existing Road Accident Black Spots

<Table 8> Existing Road Accident Black Spots
(Unit: One Thousand KRW)

(Lee et al., 2016)

; # of Spots Personal Damage | Social Mechanism Sum
Spots Wyiges of ey | 0 Po Costs Costs
Intersection in front Fatality 1
of Daejeon Seriously injured person| 2
| Baekwoon Sliehtly infured o1 1 595,788 121,82 607,971
Elementary School ightly tnjured person
Bus Stop L
Person reporting in 1
(Baekwoon) poring tmjuty
Three-way Fatality 1
5 | Intersection in front Seriously injured person | 1 2 488,239 3,968 492,208
of Zion Day Care | Slightly injured person | 3
Center (Zion) Person reporting injury 0
2) ME2 ADFHX|E EMFA At 7|F)
A2 ALFHAY BHE AA ALE 71ZOR S0, FaE o et $HEUE T Sl ol =
=8 F ¥&oE SAHEE AHTh
NE ALFAAT MY DR FS WEATHES WYL Y= AYe et gt

<Table 10> New Road Accident Black Spots
(Road Traffic Authority)

<Table 11> Road Crash Costs of New Road Accident Black Spots
(Unit: One Thousand KRW)

. # of Spots Personal Damage | Social Mechanism Sum
Spots Types of Injury person POl Costs Costs
Fatality 0
Sinchon . ..
1 Intersection Seriously injured person ! 1 506,153 24,002 530,155
(Sinchon) Slightly injured person 46
Person reporting injury 2
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AFAAR ] 53] w2 AR S-S TAEL e A= YENETH(Crash Cost(2)).

700,000 <Table 12> KOTI Average Cost per Person by Types

. 607,571 of Injuries (Korea Transport Institute, 2015)
| oo 530,155 (Unit: One Thousand KRW)
z 500,000 452,208
g 400,000 Types of Injury Average Cost per Person
£
2 Fatality 664,589
- 100,000

Seriously injured person 17,477

Baskwoon Zion Sinchon

<Fig. 2> Analysis of Road Crash Costs

W, Fo] A A9 FAE v 8o ® AAEA o 5H]E, AN E(Human Cost)s EZFAZ|H Abal
Id vgoz AFYPAu|E, RPAHE, EFHES TIANA AndTG HES 4HESt T %E}Korea
Road Traffic Authority, 2015). WehA HT Ex8SH A, T4, A4 AA2AT v &S &85t Ak B
Az AT XA (Sinchon)o] W& AFAL ALA T (Backwoon) BUH= oF 69 we A3 7 n]g& ]
SU9Y9T AAEY A-ZionETH oF 19 d B2 AFF HlES BRI AR et
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<Table 13> British Average Cost per Accident by types of <Table 14> Road Crash Costs of New Road Accident

injuries (Korea Road Traffic Authority, 2015) Black Spots
(Unit: One Thousand KRW) (Unit: One Thousand KRW)
Types of Injury Average Cost per Accident Crash Cost | Crash Cost | Crash Cost
Spots (1) o) o)
Fatal crash 3,064,632
Baekwoon 599,596 699,543 4,206,748
Seriously injured crash 349,640 Zion 489,572 682,066 | 3,488,078
Slightly injured crash 36,903 Sinchon 513,572 122,339 3,591,473
% The costs are estimated as KRW, when 1 GBP is % Crash cost indicate that the cost of the types of injuries
1482.84 KRW.
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Crash Cos (1) Crash Cos (2) Crash Cos (3)

m Baskwoon mZion mSinchon

<Fig. 3> Comparison of Road Crash Costs
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