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Measuring the Option Price of Snow Removal Prajects
in the Winter Urban Environment by the Contingent Valuation Methods

Hig  EXEE* ARl R/AY | XXE*
Shintaro TANABE* Yasuhisa HAYASHIYAMA** Fumihiro HARA*

ABSTRACT ; This paper focuses on evaluating positive effects of snow-removal to reduce damages which are caused by
snowfalls whose emergency indicates certain probability distribution. In this evaluation in monetary terms, CVM was
used. Positive effects including the quality of residents’ life by increasing accessablity. The questionnaire results on
which the evaluation was based were analyzed by putting emphasis on the differences observed between WTP and WTA.

The CVM used to evaluate the questionnaire results is characterized by the following: Multi Level Dichotomous Choice
for respondents to easily understand questions to answer, and the use of videos and models to eliminate respondents’
bias.The results indicate that Sapporo citizens estimate that keeping the current snow-removal level is equivalent to an
annual benefit of 26,800 yen / household. Secondly, they reveal that if the snow-removal level is lowered, or in other
words, when lowering the snow-removal level gives adverse effects on the environment, an annual equivalent option price
of 50,700 yen/household and an annual supplementary option price of 9,400 yen/household emerge. The difference is
approximately 5.4 times. However, if the environment is improved by snow removal, the calculated annual equivalent
option price and annual supplementary option price are, 36,200 yen/household and 6,200 yen/household, respectively.
The difference is approximately 5.8 times.

KEYWORDS ; Contingent Valuation Methods(CVM) , Snow Removal Projects , Quality of Life(QOL)
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KXRBOLND. 2B, Avid7eY=7 FOEREENGHHELERTS.

Prob.(W)=(1+exp(Av)) (13)
1A3) UL, WREVBREKEORFELLOHRERL TS, 2B, =EWWO OF 7 4 v/ 237 av=
7 NOEREELRL TR, AAOSENLREEITE L W BER T, i=712 Y= 7 M ERET Yes, No
ERRIR LT 584y h 0 R,

Prob.(Yes)=(1+exp(V(No)—V(Yes))) ! (14)

I, AEFE T, SR Option Price #EFHF ORI H B % (15)X, #1119 Option Price HEKF
DMBEEH R 44(’2(16)52(/)& SFFELT D, 22T, QzSw=1, QzSwo)=0 &T5.



V(Yes)= a Q(z;Sw)+ B In(y)
V(No)= ¢ Q(z;Swo)+ Blo(y+OPgg) (15)
AV= 0 (Q(z;S%) — Q(2;Swo)) + ¥ In((y + OPzg)./'y)

V(Yes)= a Q(z;Sw)+ B In(y—OPcg)
V(No)= & Q(z:Swo)+ B1In(y) . (16)
AV= o (Q(z:8wo) —Q(z:Sw) + v In(y/(y —~ OPgy)

F— 52, EFLVOBEREERLTYT. MROEF L LREOBEEIIBRE LTV LU SN,
X BHlz, %4HH Option Price 3 & UMY Option Price DEMEZFR R LZLONRK -8 THD. ik,
T uhr— FOEBREBILAE 301 £ THAHD, ERIIARTA—FHECAVET —F 13, HERE~OER

FHERBI LD, OPeg35 A, OPgl37 AL 725,

#F—5 HEHEKR

BREKEDKT BRE/KEDR -
OP OPgs OPg OPpg
B 1170.92 B 1080.84 B
In(y/(y —OP¢y) (10.70) (10.43)
B 86.20 _ 91.98
In((y+OPzs)fy) (19.07) 1747
Const -1.77 -1.63 -1.50 -0.76
. (15.28) (21.86) (14.79) (20.15)
-2Log likelihood 1024.55 3470.93 1001.40 4056.60
Hit Ratio(%) 84.64 73.54 85.24 68.77
N. of Samples 840 3288 840 3288
SEHIER) 50,700 9,400 6,200 36,200
PR AE(H) 42,200 5,800 5,000 17,200
MEEMAIL ¢ (B2 R

BREKEDET BREXKEDRHL
0 #A K &0ption Price B F{Hi#30ption Price

EM—8 OPg & OPs DEHER

H—8%45 &, REKEMETT S, T74bb, BESE(LT 3HED%MA Option Price & HHERY
Option Price DREEIX, &« , FH 9,400 A/ HH 3 L0 50,700 [, ## L# 54 BORBELROND.
—%, BEAERR LTS, TRbb, BESKETIHAOE OREML, £/ 36,200 B f##EBL

106,200 B/ ¥ &M 58 EORBENH D Z LB TND.



5. 2 MEDABHE,NLBSNZUEFHRA

AP TIT->7 CVM BAE T, HBREOBRRIZESHWTAFOTEHRIZE T 5REKELER ST, B
ERENELIZHT D WIP BLOWTA 2FE L. Z2Cl, 2BIZREOYENRENS L &N T
BRI, HREBCRL2ILOEEZLNS. —F, JRAE TR, HERSBOMEERACBEAND TBRE
BLOEEAEZ 2 AEEEMTEMS YV 250221 LW BWCRTEEEREKR 6 5 A) LW HEIZED
BN T3] EWIEZCHBLTED, BLEZEREh-E=0IE T45 ) Tholtl IR TN 3.
L7A T, KBTI, FLRFICRBIT AREFESVELRIHMIZ4r ATHD L L, REFENER
ST, £ 120 ARICE-> THEREFMEZ 260 L Lz, 772b 5, BEOKRIKETIT 0.329(5120
B,365 BYDHETHERH -2 EWHBELZEKTS. £, BETHE, BREKEOR EEE 02 L%
EL, FEEEEEES 0.263(:=120 B X(1—0.2).7365 H)& Lz, E51Z, #FRicBWTIE, BREK#ER L
FE 0.6 &L, EFWEREL 0.132(=120 A X(1—0.6).7365 H)LRELE. ZALDREFITHZ &I
LY, Beo, PHEHAEELEOIE, BLCORLHELZT EUSWB LV EUSy ) ZHETHIER
NI LIRS, REB, INLT FRy 7IC5 2 F8MEOREICONWTIL, SHEDBEETHHZ LITN)
ETHLARL, FOAHREREE— 6 ICRT. £, ZOREIIMEME, Option Value ICIZHEX 525
7%, Option Price (21X B2 RIF X o0, 7, REE(OFFICH D 53 ES THER L 7= %4f#J Option Price
H BB H &N 7- #1489 B 1% Option Price i~ TR E R{ENEH i, Option Value 3T X TRADELF
. =77, CS THER LA#{ER Option Price 2»5HH N8548 & Option Price 12~ T/HER2fE
PEE &2, Option Value XA DE%E R L. Option Value KA TH B &) Z LIZ(DWRDOERNLE X
% &, Option Value % [RHEEMBICH LT, BEPALEEEILS YRS - FLIT A THDHI E
o (REEMZETIREE2E T2 E4ICIMEDROZ 2 RIT 2 L BRFMICLD) ZE2E8%
T5. LL, BFEOSIHRE  H— AT ERAHIBICB T A EFROHEA R TI-OOREEFE
THDH., LEB-T, ZITRVHE-S THOERHEEER, #WEENEE2BLED LVIERTRKEHNOA
HEREEZI DT> TD I LITRD. ‘

ZHACEE LT, Bishop(1982) 3 AEEMOREA T 2 RENERAFTMCH 205 ERICH DT L -
¢, Demand Side Option Price & Supply Side Option Price % X3 L, BfOMfsCA#MENREER &
W S E RO REERBERAFFRBIZE O HBoTW5., Z0L 5 REEEROREEEICK LT, A
TRAREER LV IBELT Fhy 2152 TS, LER»> T, AREOBRIHREOBTH I LEE
HETHRV. SEO Option Value DREICBWTHIZ, ERIZEN I LI, BEKENELTIEE,
CS THERB L-BEzid, 45508 % Option Price ® 2 {ELL EDOEERLTWAB I & THD.

#—6 HfFEAH & Option Value

Option Price HEHRAED) Option Value
s WTPES) 9,400 9,500 -100
=
PREARET WTA(CS) 50,700 104,800 -54,100
s e ) WTP(CS) 6,200 9,200 -3,000
A -
bR AR L WTA(ES) 36,200 42 400 -6,200

5. 3 {BIEOPgDEH ‘

wio, AT, CVM #fEiRe L ORRIEMEZBET 5 L0 ) NOAA OFMIZEC T, CSItkEL
NEEEDBEE S, HSMSBREREEL LTEELWWEESNTWS ES 2HETAZ L3R A3, 772
b, HHAY Option Price B L~ Mgz A & S/ Option Price 2B T2 Z L 2RAD.

¥, OPyBL UV OPes & B (- )OBEEZ AW TRIT S LANBL VAN L2 D.
OPcs=e(Q(z;8wo)), V¥, Qz;8w)) —e(Qz:8wo)), V(5 Qz:Swo))
OPgs=e(Q(z;8w)), V(, Qz:8w)) —e(Q(z:5w)), V(: Qz:Swo))

amn
(18)



F—TITIIHERR L L TESREE2RT. Zhaihd b, BEREOHAIZE, EELAZSME Option
Price 13 {9 Option Price 2 TKEREEZRL, N 261 ETHY, BEELOBSIE, HFiT/hE

REEZRLTWS. Z0I L, BEXEOEAICHEMEL Option Price(WTP)ZFHWT, BAFER ST
T EH2ERENE/NHEIC 2D 2 E#B®RL TS, 7k, RIFFEIZBWT, #EA Option Price %
RE LR E L SR Option Price #FZ LHBREIRRDI MO ING 3EFEZ—TMICHET D

T EIETERWILIZEE SNV,

#—~ 7 {EEZAHAY Option Price

O/ (DEiD) GEEZLEHY

Option Price | Option Price | Option Price
W KUEE( 50,700 9,400 26,800 2.86 D/ ®
BBk Kl 2 6,200 36,200 16,300 2.61 @,/

6. OPps, OPpe 8 L MEIE OPp DT EEEIZRI 9 SR

AEFFEIZ 31T DREBRD L 512 OPgg & OPes DTEHEIL, Hicks B2 LV E&RIN CS & ES OHEGR
DEDTHD. TOZEE, FIBOENCEYZOM - $—CRAOTEREML2WES, T4bL, i
xﬂ%ﬁ‘ﬁb\%/\ﬂx_ iE, CS(OPqe) & ES(OPpo)idBEHANC —H 4 A Z LIXFEH S TWa. KIFFR TR K-
TW3 OPgg & OPrs, Th0H, WIP & WITA OFREOHBIEIZ DWW TOEITHFF L LT, Bishop and
Heberlein(1979)%%, Rowe, D'Arge and Brookshire(1980)?:33 J2 UX Brookshire, Randall and Stoll(1980)%
FHEITFAZENTEXS. ZHLORRELTRBIICEZSZ 1L, CVM ICL W REHA2FMTIBEIC
i, WTAIZFRNIZETT 25 WTP 0§ 1.5~16 FOFHEICH Y, FHMIZH LN E T~ EREORHENRH D
A ETHS. IO 5 RIS 2B L ARRICBT SBEELOFEBIO WIP & WTA OFRELR

GIERETHHI END, ITE, BEMEORER L -BITI3LOTHB EEXH. E612, #{ER Option Price
BEMU-EESH 55%(7)\ B EH L7 EE%MA Option Price & WTA FRAZIC L % %{l#Y Option Price I3,
2.6~2.9 {EREOHBEICINE »T 5. LirL, BFETHE, CVM BABEICBWVWTHELEELRD AT R
OBREB L OHBRE, M LTEERXHEHI AL VI BEICE LTE, £7, £ 1ICREES(LOFR
WL TEE LS WERFESZAVAZENTETHI EEXD. Thabh, REEBRLIIILTIE WTA
X, BEREICS LTE WIP 5REBVAD LS CVCS OEXFBFELVWLNEE XS, F2, B2
12, HAMKEEBOBIEL LTL ABEIXEVES #XRLTHWANENL, CV,CS DEESICLIELN
RS AMEE BT EVES OFRIMEEZEHT & THDLE2D. TN Lk, CVM #AEIC
POTHE, PAETT A TIRELS, MEDABEEEHET S Z LA TE 2 HRMABREMA VR e s n
I EREEBICEHR L LTV S,

7. BHYIC

EHETIE, HOIRESHRE>TRETIHMERECHLT, TORELBHEEL LW HOBEEE
RE 7 ST HBEREOELEENH LR RS — LT+ H Z & 2R L. &bz, CVM THEL
té%ﬁmaﬁﬁwi BN T AEMFEL FZOEED LS SBLUENICHET HBE SN CSER
EREOBSIZIE WTP, BIEEMOSEIZE WTA) & ESEBEHNEDHEIZIE WTA, BREBLOBEITE
“meﬁﬁﬁkﬁﬁbfﬁﬁ%ﬁot.%mﬁ%,ﬁf@%%?*&%%ﬁ#é;t_ﬁbfﬁﬁi,ﬁ
Wy 26800 A/ ENERER LTS I EBALMIR-T. BB, RFETR, ZORIKRESE
- L) BEERCEBREECETREOERDE L THROLBHRHRTHD LIRA TS, BRio»bh
BETATRHDLELDD, APFETE, BRISEZCLIFAPRUAODREZFRLEZLEZEERLTY
5. &b, AETHE, CVM #AEH & L THERIHERTRICL 2AERORE, HREOCEENL
B EBLFERERE FORBOBEFEICONT—20 LR Lz,
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