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Abstract

In this study of estimating the benefits of environmental materials, the CVM method used in environmental
economics was applied to estimate the value of pedestrian environment improvement. After finding the Willingness
To Pay (WTP) level of residents through CVM, this study attempts to calculate quantitative benefits from the
pedestrian environment improvement. In this study, a survey targeting the inhabitants in Seongbuk-gu adjacent to a
business area was carried out for pedestrian environment improvement considering form of payment, willingness to
pay and such by establishing and showing several virtual scenarios depicting a quiet and comfortable pedestrian
environment. As a result, the willingness to pay level of the Seongbuk-gu residents was 627 won of surcharge for
pedestrian environment improvement per month. Additionally, the annual total benefits by pedestrian environment

improvement was estimated within a range from 1,247,516,820 won to 286,305,110 won.
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<Figure 1> The Regional Map for Study Object
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<Table 2> Traffic Volum and Pedestrian Volume for

study Object
Category Time A-place B-place
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W)olict, A= E B 207t 11.0%(32%), 30th
5.3%(74%), 409 12.3%(369), 50t 9.6%(28
), 60W 17.8%(52%), T0tlo]’} 24.0%(70%)°
ZolFoix A ¥ @FY P} 2 o Rolie
S ¢ 5 ook SUAEY AEATE B, A4 BE
% 62.3%(1829) 7} A&2 2 Yehygon A BE F
41.1%(120%)7F ANFE ebgeh. SAel s
HAE MRS AR BANES 190] 12.3%(36
), 290 29.5%(86™), 3He] 27.4%(80%), 49
o] 26.7%(78%), 5l ’de] 4.1%(12%) & hebgtet.
SRAEY eSS BH, nFo] E2e| 32.8%(96
WE NS 5 deAsteld mjelabt
52.1%(152%) 2 Viehdet. et $gxbe] S9l0] gl
a5t BEE AGE ARE o] 9k AR5
0] 12.3%(36%), 190l 47.9%(140%), 2w°]
32.9%(96%), 3Wol 4.1%(12%), 49l 2.1%(6
W), 5elge] 0.7%(2%) = ettt g8 pae
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Bl BA(FHEF) 0] 45.9%(134%), el 27.4%

A=)
2 /el o] 7.5%(22%),

(80%), xd 7187} 7.5%
(224), ”/* 2] o] 55%(169), 71€3/Ed
EAo] 2. 1%(6%), & /AH]|~2l0] 2.1%(69), A
Y e/ L _IT_‘I"X]'7}‘ 2.1%(6%)co2 et B
P73 el die dEBAEAN HA SHEHA F
292% % 80.1%(234%)2 #ile] vkar SHatd
13.7%(407) 2 A=tk SHs8Ila #4lol gl

The 6.2%(18%) 7} &3ttt

2. FROIE X

I

0f AE

& %%X}E% <! —‘?%] A AAE
olo]AH(Willingness to Pay, W ]
o] ABAL ANE FHE A ZE wol
o ga gEE Aot} aeBRE FgolRe] AAEte
npel] ke, AAlFdo] ol S o gta gHet S

<Table 4> Reaction of Respondents regarding CVM
question : Yes

18T OFFERED mesrfbsers comYpiflent
AMOUNT (person) ratio(%)
600won 158 54.1
2ND OFFERED “Yes” “Yes
AMOUNT members component
(2 TIMES) (person) ratio(%)
1200 won 7278 45.6
3RD OFFERED “Yes” “Yes”
AMOUNT members component
(1/2) (person) ratio(%)
300 won 30 22.4

<Table 5> Reaction of Respondents regarding CVM
question : No

1ST OFFERED meﬂgers comg)onent
AMOUNT (person) ratio(%)
600won 134 45.9
2ND OFFERED “No” “No”
AMOUNT members component
(2 TIMES) (person) ratio(%)
1200 won 86 54.4
3RD OFFERED “No” “No”
AMOUNT members component
(1/2) (person) ratio(%)
300 won 104 77.6
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7ol o] vropzjop & Alojrt. T2lste] (Table 4)
o] APAANA Fol R gl ) ‘ol ek Sk AL
m—_/] s /\LJ:]ioi),q 2 oVM Tzﬂ-o] _,.J_Q,_o]i__

A v EEAE A EdT)

3. 2
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T Chst A0y Xl =Y %

CVM £3llA HaghA /MAaS 913 Bashg /A
s it A ARES] HAuA e
B Ay AA-SEAH2409)9 € B AR EFY o
21,0309 ¥ At stk SEskoTh

B NS el AL A A8 gl "
Ao Ale 28T A8 it Gl ol Rt Fell
A5 Fo] Bk}

A B8 FolM B S el AES At
e ol ZA Al 7R R %EL%} T Sk A WAls 01

S5 AFE U1 glojd B2 2B 94*}7} e

7
FolaL, F WAl gHel *E‘m}o# =& A7t uAOW

<Table 6> Maximum payment

Maximum payment

1,030(¢)
(average)

<Table 7> Distribution of Respondents with No-No' in
CVM question

Classification Members Component
(person) ratio(%)
Respondents with
"No-No 52 25.6

<Table 8> Reason with no Willingness to pay for the
Pedestrian Environment Improvement
TOTAL SAMPLES

Members |Componen
(person) |t ratio(%)

REASON FOR PAYMENT
REFUSAL

Because of a poor financial

condition and no affectability to 7 13.7
pay
With no sufflc.lent information 6 118
to judge
With sufficient té.lX being 29 56.9
already paid
With being enough even 7 13.7
at the moment
No belief on the effectiveness 9 40
of sidewalk to be constructed '
Others 1 2.0
Total 52 100.0
15



A3 Sapt gl

I A9l Al WAl AR $¥a)
T A7 A% o
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(1) Cameron®] A137}x]84(Valuation Function)
SHAEC] B S A AEAp) o2
22 8%l 93 oEstia A}

WTP = a+BM+y0+v = x'B+v (4)
7| Me S84 71pe] ASS Yeha 0 &
gAke] Qdolu Bl a8]n AFEASE HeES U
Epdith, 123 2)(4)ollA v~N(0, 02)& 7Hg 3ttt o]

u] Bxz1e] QoA B w 2R} R 9 A3
g A BojAlel WTPE #&E 4 §lat, thl #ao] 7

X

T RS ARAA AAE g tig o (1=1)
o} ol 2 (1=0)¢] gHoltt. SEA} deta S3&
wole 2] WTP7}F AAE F9 the} Ada §58
F ek = =1 if log(WTP))og(t) Z&la 1=0

otherwise. ZHE2 $EA} d'gly g F&5

P(d) = P0=1) = P(log(WTP) ) log(t))
= P(x'B + v ) log(t)) = P (e)log(t)-x'B)
= P(e)(log(t)-x"B)/0)
=1-0(((log(t)-x"B)/0) (5)

A7)4e~N(0,1), D EEATFFALEES UEhdT)

°]% dRAEY CVM AR F Wl AN FY
g 474 SH7FsA0l Stk & fol-dl Tl &,
B A K e s
EFE 2(6)3 o] 2 4 itk

o

Log L = 11*12 log(1-®(£2)) +11*(1-12) log(®(e2)
-0(el)) +(1-11)*T2log(P(e1)
-0(e1)) +(1-ID*(1-12) log(®(el))  (6)

o714 Ti =1 if ifA AAFhe] tiaf "ol (1=1,2)
a8, Io= 0 if s Axgdel e ohqe’

T3, e1=(og(tl)-x1"B1)/0l),e2%& (log(t2)—x2’
B2)/02% YERH, olu t12 A WA AAFde|n
125 T A AN FAE Ve
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<Table 9> Definition of Variables Used for Analysis
and Sample Characteristics

DEFINITION
OF VARIABLE

STANDARD

VARIABLE DEVIATION

AVERAGE

It is a qualitative variable
marked by (0,1),
Construction |if “yes’ to the sidewalk 0.96 0.18
construction Construction=1,
if ‘no” Construction=0

It is a qualitative variable
marked by (0,1), if a man
SEX=1,

if a woman SEX=0

Sex 0.51 0.50

During 2007 if average
monthly earning before tax
for a family is 2.5million
Income  |won-3million won 0.54 0.50
IMCOME=0,

if more than 3million
IMCOME=1

It is a qualitative variable
marked by (1,5), which
means the degree of
understanding CVM question
Understand |if thought of understanding 0.87 0.34
very well UNDERSTAND=1,
if thought of understanding a
little, or never understanding
UNDERSTAND=0

It is an ordinal scale marked
by (1.,4),

Concern |if very much concern and a 0.62 0.49
little concern CONCERN=1,
if no concern CONCERN=0
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<Table 10> Estimation model of Willingness-to-pay
(Dependent Variable=unobserved WTP used)

EXPECTED
ESTIMATED | STANDARD SIGN OF
VARIABLE VALUE ERROR T-STATISTIC ESTIMATED
FACTORS
Constant 6.372 0.018 339.75**
Construction 0.052 0.021 2.51* (+)
Sex -0.012 0.098 -1.96" (?)
Income 0.005 0.065 0.85 (+)
Understand 0.008 0.010 2.84** (+)
Concern 0.002 0.010 1.94 (+)
o 0.029 0.000 22.35%*
Log of L 378.26
/_) 2 0.639

* represents the possibility to dismiss the null hypothesis
within 5% of meaningful level.

** represents the possibility to dismiss the null hypothesis
within 1% of meaningful level.
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<Table 11> Average Willingness-to-pay per Sample
Household

Average Monthly
willingness-to—pay

627won

Average Yearly
willingness-to-pay

7,524won

<Table 12> Number of people and households of current
population (2007 Statistical Year Book)

NUMBER OF
HOUSEHOLDS
(household)

NUMBER OF

REGION | pROPLE (person)

Seongbuk-gu 478,511 165,805

& By
%BWOH ‘j/ﬂ“dﬂ’ﬂ &3 7}?% o] Arkdrt.
. TWTP1= WIP x 12 x 23]
=AM 5 MASE R F A
CVM=Z ol&ste] 4 wol= 7%”?%}011/\1 7
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<Table 13> Total Benefits on Pedestrian Environment
Improvement

YEARLY TOTAL
BENEFITS (won)

1,247,516,820

TWTP 1 (Upper limit)

TWTP 2 623,758,410
TWTP 3 572,610,220
TWTP 4 (Lower limit) 286,305,110

9e] 474 W oz Atkd HaPshd sixe] FH e
< (Table 13)°ll #AIAIG upe} 2t

Vi 22
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