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Abstract : The benefits derived from the implementation of the vehicle inspection scheme can be divided into two:
prevention of traffic accidents and improvement of air quality. In terms of preventing accidents, it is possible to estimate the
number of potential casualties prevented by analyzing the fail for safety inspection directly related to accidents using Bayes’
theorem. The costs of medical loss, material damage, accident administration, PSG(pain, suffering and grief), congestion and
insurance increase can also be estimated. In terms of improving air quality, the total amount of exhaust gas reduction that can
be attributed to the inspection scheme can be evaluated by comparing the difference between before and after(failed and
re-test) exhaust gas levels. Results show that in terms of safety benefits, 7,603 traffic accidents, 135 fatalities and 11,511
injuries were prevented. When it comes to the environment, reductions amounting to 9,632 tons of carbon monoxide(CO),
1,025 tons of hydrocarbons(HC), 917 tons of nitrogen oxides(NOx) and 2,652 tons of particulate mass(PM) were noted. The
social benefits of the vehicle inspection scheme was estimated at 1.68 billion KRW annually.

Key words : Vehicle inspection(X-5 273 A1), Periodical technical inspection(* 717171 A}), Vehicle inspection effectiveness
(A& 2 AL &3}, Social benefit(AF3] 4 3 €), Bayes’ theorem(H] ©] =% 7 2])
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Table 1 Benefit items derived from vehicle inspection

Classification Contents
- Reducing the casualty to check the defects
Safety . . ..
- Being psychological stability
Environment |- Reducing exhaust gases and noise
Traffic flow | Preventlgn for trgfﬁc congestion due to
malfunction or accident
Protecting - Prevention for the fraud of verification
property identification number (registration)
Illegality - Banning illegal vehicle
Reduction of |- Improving fuel consumption
social cost - Reducing total insurance fee
- Reducing maintenance cost
People benefits | _ Prolonging vehicle expectancy
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Fig. 1 Explanation of the probability for accident when
failed in vehicle inspection
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Table 2 The number of failed cases sorted by devices
Classification The number of failed items (case)
Wheel and tire 55,884
Steering 12,161
Brake 467,639
Electronic 22,519
Engine 86,623
Powertrain 2,277
Others 3,050,148
AR B o] AdE FE(P(0)) AFs A A
A B34 B8 5 AL Al ARES s gEol, Tl
A e A Eol7] 918l 7IEd=2019) ©14 5
W 3t A E AR8-SFL AL, 1 A 9= Table 33 2Tk

Table 3 The probability of the portion for inspection

improvement
Classification Total (case)
The number of failed items 8,447,884
The number of improved items 8,101,003
The portion for inspection improvement (2(C)) 95.89 %

A=A o) Agre] MAHRS W Abavt & &g
P(A | D) o] = o] &l wz} 4] (3)7} g,
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Table 4 Probability of accident classified by type of defects

Table 6 Probability of defects sorted by items

Classification The numl?er of fail P(D,) (%)
(vehicle)

Wheel and tire 55,884 0.476
Steering 12,161 0.104
Brake 467,639 3.984
Electronic 22,519 0.192
Engine 86,623 0.738
Powertrain 2,277 0.019
Others 3,050,148 25.987

Classification Total (case) (D, | A) (%)
The number of accidents 57,580 -

Wheel and tire 2,445 4.25
Steering 73 0.13
Brake 598 1.04
Electronic 39 0.07
Engine 431 0.75
Powertrain 36 0.06
Others 533 0.93
Total 4,155 7.22

@

Table 5 Probability of accident

The number of traffic
accident (case)

The number of P(A) %)

registered vehicle

217,148 23,202,555 0.936
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Table 7 Probability of accident according to defects sorted

by items
Classification PA | D) (%)
Wheel and tire 8.346
Steering 1.147
Brake 0.244
Electronic 0.311
Engine 0.949
Powertrain 3.039
Others 0.033
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Table 8 The number of accident prevention due to defect

improvement
Classification | 2, (C) | Fuil, (case) | P(A | D,) 09| AA; (case)

Wheel / tire 55,884 8.346 4,472

Steering 12,161 1.147 134
Brake 467,639 0.244 1,094

Electronic | 95.89 | 22,519 0.332 72

Engine 86,623 0.950 789

Powertrain 2,277 3.039 66

Others 3,050,148 0.033 975
The number of accident prevention (AA) 7,603
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4.1.2 OE nSAIR AHEJ'ZF 4 Table 11 Social cost as traffic accident(10 k KRW)
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Table 12 Total benefits derived from traffic accident prevention

By Byp By, Total
(100M KRW) | (100M KRW) | (100M KRW) | (100M KRW)
1,741 795 2,403 4,939
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Table 13 Air pollutants sorted by fuel type

Fuel type Pollutants
Carbon monoxide (CO)
Petrol and LPG Hydrocarbon (HC)
Nitrogen oxide(s) (NOx)
Diesel Particulate Matter (PM)
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Z oF F(i,IW) constant
A B C
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Table 15 Exhaust gas reduction of petrol and LPG vehicles

CO HC NOx
(ton/year) (ton/year) (ton/year)
9,632 1,025 917
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Table 16 Pollutants elimination cost sorted by fuel type

Air pollutants Cost for elimination
(100 M KRW/ton)
Carbon monoxide (CO) 0.02986
Hydrocarbon (HC) 0.03470
Nitrogen oxide(s) (NOx) 0.06941
Particulate Matter (PM) 4.32080

Zo] @ AlA v 8-S HEste] HF 7| Ao
< AESIT B 9B AAREL AN
oA A 7]F011)S W F A BV ES 1
H5le] 7159 =(2019) 2 W 315l] Table 163} 7o) 2&

Bt

EREEEEERE e R R BRI R B
A7 BBy S AEFHE U718 A T A
=4 (18)% e,

Bp=( COA 73 x0.02986
+ HC % A 7= < 0.03470 (18)
+ NOyZ A 7= % 0.06941
PMA 75 < 4.32080

A A3 Asap Ak e ) 718 7R el
A2FslERA(CO) 28897 ¢, BFElA(HC) 3691 o, &
AFBHE(NOx) 649 <), "l (PM) 13 1,4599] 9, A7 &
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Table 17 Total benefit derived from air improvement

Amount of Elimination cost | Environmental
Pollutants e::;ljcsttifss (100 M benefits
(ton/year) KRW/ton) | (100 M KRW)
Cco 9,632 0.02986 288
HC 1,025 0.0347 36
NOx 917 0.06941 64
PM 2,652 4.3208 11,459
Total (100M KRW) 11,847
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