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Abstract

Traffic noise cost can be assessed either by the damage cost approach or by the avoidance cost method.
This paper provides an overview of pertinent studies of these two approaches and shows that the damage cost
approach is more universal and reliable than the avoidance cost counterpart. This study then investigated
three sub-components to address the damage cost framework. First of all, unit value per person exposed to
noise per year was calculated. Secondly, the area exposed to noise was determined using noise prediction
equation. Thirdly, the number of people affected by noise was computed by multiplying the number of people
exposed to noise with the percentage of people affected by noise. This paper also suggested a simplified
equation that represents the relationship between damage costs and noise levels. Finally, the benefits of noise
reduction derived from the damage cost method and those from the avoidance cost approach were compared
and discussed.
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Table 1. Literature review

Methodology Studies Values Units Cost elements Thresholds
Damage TAG 10.91-127.24 £2010 per household Annoyance costs ~ 45dB(A)
cost (UK DfT, 2014) per dB per annum
approach HEATCO 7.3-315.4 €2002 per person  Annoyance costs  50dB(A)
(Bickel et al., 2006) per annum el coxis 70dB(A)
EU Updated values from €2002 per person  Annoyance costs  50dB(A)
(Maibach et al., 2008) Bickel et al. (2006) per annum Health costs 70dB(A)
UIC Updated values from €2008 per person  Annoyance costs  55dB(A)
(van Essen et al., Bickel et al. (2006) per annum izl @osiis 70dB(A)
2011)
EU Updated values from €2010 per person  Annoyance costs  55dB(A)
(Korzhenevych et al., Bickel et al. (2006) per annum Health costs 70dB(A)
2014)
Avoidance ~ KDI (2008) Urban: 3,739 W2007 per dB per Costs for building Urban: 55dB
cost Rural: 1,614 m per annum noise barriers Rural: 45dB
approach Total: 1,903
MOLIT (2013) Urban: 4,308 W2011 per dB per Costs for building Urban: 55dB
Rural: 1,860 m per annum noise barriers Rural: 45dB
Total: 2,193
Mixed Germany FTIP 2003  Built—up areas: €1998 per person  Annoyance costs  37dB(A) (nighttime)
approach (Birn et al., 2005) 54.71 per annum
Outside built—up €1998 per km per Costs for building 62dB(A)
areas: 310-3,680 annum noise barriers

*Values are the average of 26 countries.
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(annoyance) ¥} 717} Qa2 FLESHHUK DST, 2014; Bickel et al., 2006; Maibach et al., 2008; van Essen et al.,
2011: Korzhenevych et al., 2014). A7H mafi= 480 2 Q15 A8 HE0] Ao, A4 A5}, 424 BEHgt 5
ol A&7} 45-55dB(A) ol off WAtCH(Table 1 x). A47H olall9] slu|7H A= 4320 42 07|
Ak A EZortl o g Prig 4 9lom, Bt 2 AAAD 7| 7|9E £ o=y 74 (Chang and
Kim, 2013; Bateman et al., 2004; Bickel et al., 2003; Schreyer et al., 2004) = X&4S 7|H-S v S 2 ol=
2% 74254 (Navrud, 2002; HSEA, 2003(Bickel et al., 2006914 AjQl-8)) 0.2 A% e}, 3hd, 747} s
70dB(A) o]/l Agofl @8 At e EE|o] U= AEHA RE-(AEHE, 9, S22 W3t 5), AT,
AFLE S7F 5= Qnlgitt. A7) flall H-8-2 AA o= 714 A 7HAE E-8-5to] A=

9 wE5A-50] Hofu]-§ dekeol woto] oA o] Foj7] A= FEotA] Pt BT
O =O|R = A lofH]-g k]| thEZZ Z275H7] ol et wofjH]-§ ekelof et 7
Olot= A = v AHIE A T4 A2 2 A7 HeE Hojue Er 9] A+t FAo|t. o
oflfl= ofml Aol ATH =] HofH]l§ dEE AW Aol EA oot} g, o
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$(EFEgE o] 13k wPHolch, o] WHe K go] TS A%, B ULl thEAo] $ET 5 oL, thEY
2 oA o] G TA W 5 glck. Pl AEL AW Ao F T Foell BA TR SHL thdstol
B4 oA o] 9IS EESAL, AY A7 Zuet FR QALY BAS HEA BA Ao Ad9lE F
SR ole), Fool A B thA o S-S Tejste] YHSIE 2T 4 AT, oAl d W

Q7F =72 Hapr 27] oot dlAY A3 % 50-55dBo] tigh waH]-g Lkel= A €4.8/(21-A)of| A
o €45.4/(1- D= vepdot, 4, mojHlg el A7HE A5, 28 Ak 5 24 tdA e S0 o=t
g 5 UthBickel et al., 2006). 53], 22 wofjH]-§ FollA] A7Hd Bl-go] AA|5H= HlFo] YHHHos 11
(Bickel et al., 2003; Maibach et al., 2008) A47H H]-82 AT E &E0]7] FIgt A B O 2 FHE = 7S 11
2{old, mofH]-§ A= A5 S AT S A 0= wbeh teba] 2 Al 7P olofH]-§ ddeiet
191 GDPO] TA|AS 45t o] Ale 3=19] 191 GDPE AT 24 2h=2] nofjH]-§ A5 TE7iT.
Table 2= HEATCOBickel et al., 2006)2] =71'H 1dBY A2 ddH]-& LHE 5dB 7HA o2 Hish 3he =
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Table 2. Estimation results of regression models (EU countries)

Noise levels (dB)

50-55 55-60 60-65 65-70 70-75 76-80 >81
Constant 2.0469** 5.4056** 8.8687** 12.3303**  20.4398**  26.1197**  29.5222**
GDP per capita o * * * * * *
(1000 USD) 0.9936 2.6493 4.3026 5.9547 9.8909 12.6626 14.3285
F statistic 362.72* 369.96* 368.38* 370.28* 368.47* 369.20* 369.37*
R’ 0.94 0.94 0.94 0.94 0.94 0.94 0.94

" and “** indicate 1% and 10% significance level respectively.

Table 29| wofjH]-§ AL} 119 GDPO] #HAE EYE §H=1o] A nofjH|-8 UHeE F7oH Table 33
Zr}, 28 mafu)g e 285k 50-55dBolA 4 41,737 9/(F-9), 285 81dB oAFolA #di 601,910
/() 0.2 Lpehdt}, 285 70-75dBo]A] 1 a8 0] ZA) Z7FaHe o] 9 485 70dB o|AHLE 717} 914
7HASE ] wZoloh o, A wF o] ARH|E AT R0 AZH|-E deEr B2 o]grnt e W
YA (rail bonus)E A-83tth e nFo] 452 42 59 E21E AET 42 Wl fEsh] wlwoltt
(Birn et al., 2005; Bickel et al., 2003; Bickel et al., 2006; Maibach et al., 2008; van FEssen et al., 2011), & A4
A 9] ol=|et T2 Aot AAFE -85te] AL s o mofH|-§ TPl 250 wofjH]-g Akt gt
WA F2 gto = 483t

0

Table 3. Values of noise externality for Korea (wons per person per year, 2014 prices)

Noise levels (dB) Road Rail
50-55 41,737 -
55-60 111,219 41,737
60—-65 180,747 111,219
65-70 250,231 180,747
70-75 415,581 250,231
76-80 531,971 415,581
80+ 601,910 531,971

Aol =EH Qe o %1% £ 4FEsH] floiA A g ks Aok gt
= E)P—‘jr FOoMA Agu a7t I ok A =
(Korzhenevych etal., 2014) 5ol A A-&H A2 UA 22

03?%1 © 2 ARl T3 Ag ol whet mof A7t thE S REEsh] floiA] &
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Figure 1. Conceptual diagram for total people exposed to and those actually affected by noise level k

Figure 1o|4 &3 5 8 JFE2 AA= 5dB 1449 A%, = 80, 75, 70, 65, 60, 55dB(A)7t S =1+=
2o}, &g ol A ZF AAAA7IA] Al 450 716k 4‘& , Aol e S 741t ofu el 28
T2, TEE 9t 941* W71(FE, 5, 7] el gt oy A &4 ejste] = of ghet, T2
A ZH‘jﬂr Aol wret A 39, 325, 7] 59 Aele Aok ¢, o] & AollA BF 1Eche A2 of
At o]of B Ao A= iSE of|Z4] Equation 1-45 &5 HollA 3712 Aol digh Aoz A2(Z, &
w5 AISA A el AR £, AJEE T uiE|HE BF 98k = o|gh)stal, o] Alef 5dB 7H4 9]
Aot 2 Y38 B HE A w50 iolste s B2 I T A AR AZAdA ZH 34
A7) A2)g Faketet, E5E QIS T AAA L] A2 E ol8s A vH] 4, (Figure 1 FX)E EE39Th

CRREO YT 45 JFES AT o 2 a9t JH | = Equation 17+ Equation 29] 423t SolA wE%F
I £5=KTDB(013d A= 7]%) YE 2 87 (assignment) d F3E w-sF3 S5 A5 S-§3itt o
S S AR AL E Eo]7] flaA AA FIE E2 AR TR/ ZAIR, DEER/ANEE 2 I
HHe 20 49 kmY W24 F) fﬂra} Total, oL 30 e T STt ofd HA7F &5 B2 QA 9]
Bt e T Bt FE0t +20 (BHAD 23t 2fo|7F U o] A& 7Hoto] EAICA Al @]ttt ghE
W5 & 9] 425 o|ZA]o] @ 7EE afetn| el KDI(2008)o] AAH e -85t} Table 4= 7+ 9 3.9]
ST EE IFA U 4,2 DEER, SNERE FEA YT olk. Yukz o] vls) mEFo] B &
ZrbwE D& Ro)A g GIFdo] WA FAHH

0.

_

Table 4. Average A, for road link by road type and noise level

Noise levels (dB)

80+ 75-80 70-75 65-70 60-65 55-60
Highways 0.000 0.000 0.003 0.962 8.358 33.505
Expressways 4.986 20.297 70.895 228.991 724.731 2,291.799
Total 0.628 2.555 8.928 29.669 98.546 317.813
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Table 5. Average A, for rail link by noise level

Noise levels (dB)

80+ 75-80 70-75 65-170 60-65 55-60
0.12 1.97 7.70 19.66 44.76 97.28
S P35 EE AR AT 08 43 9Fdo] AFHY 23] ks 4L A7 A(PES AT 2] 13
= U2 A7 S I HollA gl e 7ot A 3Rl HlE 0(%) 9] w22 F4T & gt 7]
A, 280 =EY AT £SE 5F k0] FFD BH(km)T AFAED, (F/km) 9] FO2 £, 22
= k0 9 B2 FA(EE AT i9 9B [ (km)oF ST BA(EE AP 25k £ kO] FFE Y
] 4,9 wo2 24 o 9t o8 AEot Ak % kol MshE U2 U £, = Equation 59t Zh
l;
= 1000 Ay Dy, 0y ®)
2 A 93 o) APEEE FUG AR PSR 2, D, - nE ARUT B £SE 4F ko]
AT v 6= A W Tl A5 ARV gle B g AdYdT A0S E-8Ritth o3t HEATCO(Bickel et

al., 2006)+= European Commission(2002) 2] A& ¥H-g- &H=(dose response functions)E 0|85t A5l Lk &H
A A7 Tl M DFE A= 4 A2 HlE2 =23tk ofdo|7t &5 wsfiof] FHepet A5< ZA(Maibach et
al., 2008)= 1125}, HEATCO(Bickel et al., 2006)2] /391 7] wafi Q1 vl THA-F-7 of] FOJ s A] A-§-5fjof
Sttt SHHE 7H F| 2ol WaE UK DfT(2014)= DMRB(UK Highways Agency, 2011) 9] A& Whg- g2 4|
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Table 6. Percentage of people affected by noise (¢},)

Noise levels (dB) Percentage of people affected (%)
50-55 .77
55-60 13.30
60-65 21.80
65-70 33.60
70-75 47.87
76-80 65.24
80+ 72.98

source: UK DFT (2014).

25 O5iH[E

4.
PI(EE= AP 9 &g TaulE ¢ (¥/9)L Equation 63 o] £ % 45 k1 151 P, (Equation 5
Z)oF o] g At ¢ O] FE koll tisl] B eket gholt

=}
=

6 D &
¢ = E UpPrp= 1000 kZlAi,k 0 U - (6)

lo

9] AFG BA(EE AT i 9] a5 woH]E ¢ (Y/(kmd))-> Equation 6= 1, = Uhw 4L 2% A Equation 7

O =—— ZAM« 0, U =D; M;. 7

9] 44 L Aok 2 93 9 uioﬂﬁ 94 £euAE U AT E A F, et m3Elg
A9l Fo2 ¢/ & EFstrh. 181 Equation 714 ATFYEE A|9Jg FE =, 1 Equation 83} Zo]
g FA(EE AP 2] 7127 (R 2E 10m, HEt 7.5m)oH S45E 485 1,0 tst Ao 24 4
o2 st

logM; = a+plogL; +¢;, ©

71M, 2% L+ M, (%= Equation 5-72] 4)& AH&Edt=t] A&
SEATE ERY, o9t pO] 34 2+= Table 73 2t} Al 5
o R didze () ox S k&, dx F7
R*=2ZY7+0.972, 099302 R% Ago] =}, o2k Equatio

—8— BT §o|42 1% A 525}
quation 7] ¢/ & At&ok=

RIolo mv @
=1
No)
1o
Q
rr
<3
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C'=D M, )
o7 A, M/ e M2 FHAZA Equation 89] 7 A¥=E &I

Table 7. Estimation results for Equation 8

Road Rail
Coefficients (¢ statistic) a -32.118 (-1,167.29)* -30.728 (-105.179)*
3 19.585 (1,275.076)* 18.153 (115.919)*
R? 0.972 0.993
F statistic 1,625,819.06* 13,437.24*

*! indicates the 1% significance level.
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Figure 2. Benefits of one dB change in road noise level by region (wons per km per annum, 2014 prices)
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Figure 3. Benefits of one dB change in rail noise level by region (wons per km per annum, 2014 prices)
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