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The Estimation of Public Requirement for Airport Improvement Project

Hiroyuki TAKAZONO, Jun TANIMOTO, Aya HAGISHIMA,

" E-mail of corresponding author: es202167@cse.ec.kyushu-u.ac.jp

Demands to public investment for infrastructure have a wide variety of facets today and a plan should be made
according to the public demand. While, the present Japan has a huge budget deficit reaching to 700 trillion yen.
This forces us to avoid throwing away the national wealth. Due to this social background, a field survey using the
Conjoint Analysis to obtain the utility structure for an airport was conducted. The result indicates MWTP (Marginal
Willingness To Pay) concerning several factors such as access time, magnitude of the airport, noise annoyance and
nature preservation. The access time has the largest MWTP, -1060.6 yen/minute. An estimation coming from the
present survey implies that people are not totally willing to approve the New Fukuoka Airport Project, which
compels the people long access time even with other benefits.
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1. RUBIZ

& & O RHEBZRE 700K & n S ERM K
DEENS, WHYSEEZKENMHINTNS. MK
RFEFORERREZRTNLFEEEZSDE, 200258E
— R T, BITEREH10,096(5H (10.7%) 187D84,239
B (GRiHE104%) THolz. BREEKERZEERE
D=, BREBERAXFLHIKIREICE U T >
NI BBBEINTELRRRTRICH FTONLEE
DEEFFEEINTHS. LHL, BFENICHER
BRDT 1 O AMREIFENDDDH B E bbb,
L, [REFEEDAREFO D> T, TOERR
EORBMEPENEOHRICHN T DERNEHITEE
DEAETNS.

EHEER, FERR, T, FARERBETODx
78X, 127 SBEIXBNHAEE R EEMA
T “RELFANMTIHRBTR &5 BE 2% —U—
RIZEFET 3 MENEN. BIREECHSMFIEEZ
SO AENBRAXEIRERRET S 2 LI RERE# L
BETHIY, BEERKE RARERSIERERN
DOFEREHEAL TLEMNFMELTTD 2 & THREZER
*x1 BEIFINF—-TEERELRE

*2 BETRNF—-TEEK
*3 BEI RN -TEEK

THZEREERBEEERSS.
AHETIIU LOBE RN S EHEFELICEAL,
HIRAE RAZEEICH U TAH L T B FIEEOBEICD
WTERZMAS. ERMZ2EBMEL THMET 24
mELTa>TaA > bt (Conjoint Analysis) %
A% BCAMATEIBERBO a1k

(Choice-based Conjont) & % VMEEIREUEER (Choice
Experiment) &IFENZFHRICETE, FRICHT S
7o —MNREERTW, TOESEEREELR. 2
RO D aA > MiTiR, BEROREREEEHR
IIRL, BROBEELWRERORBFGERD SEET
DMABEEEEBA TIHMETS2HDTH 2.
FRTE, 7, EEOFHEEAROMBEMTIZD
WTIRN, RNWTERBMA JaA > haficE o<
FEICBEAL TRRRTB. IS5, BohEHERENS,
BESREL WHIEREBOEZERZOFMIDONTE
FOEREMAS.

2. BIEOFLREFHEOMBEMNT
HSBARME OMFERTHE BT 2 RITHFETIE, &
F, HREROBRWERFN SREKEOR LIcRERS
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N2EMAEZHET 5 FHEOMBBIOCEANAS
hs. #H2BEXOBNEICHT SR AMME (use
value) DFHEICIX, —RICHEEREE (Consumer’s
Surplus Method : CSM) BAZHINTNS., T, #H
BEKBEG THE, THTRILL TH50E &G
BOb LT, HEEANZCOHEBREBATEEDIIX
IoTHhIXNERIBRKOSELEBOXIILVELD
E| ELTEBBINBZEMS, BERIZREINS
FEHBUDOFFITIE, HHELMENEFEELTN I LR
A LOERICRS. ZOMEIISASRY, R
BREONFTIAVaA s haEanbY 5 {HE
#7fi#% (Contingent Valuation Method : CVM) WSfHFES

NTERBEND B, HIEELE LT, HilED, BHEm?,

Hiid, HilVr L2 EFTHEL. WINbHEKRERH
FEREFRBOHERBITAHEHRIT, RAHEENE
REBICETAMMEE 2GR MAEICRELLD LD
RHBTHD.

ZeRBHEBERICEL T, ERBEEMITEEN 528
BEHEOBABRAEMBENICELDONEY
TIVIBHEINTWS., Fiz, BEHERFHIOMREE
Fl&UTiE, EHEMO, BIEMDCEEMLR END S.
Ih5id, RELEEZRETNVHORENTIA—F %
Bl THE D2 S TS N 5 REZEFEROR
WRF—FOHEHE, MERMEZ2E->THREL, h
2Ho THAENEZ L B5RHERERDBLICEA
BAEREZEEMEL CTEENIORTHDOTHS. @
EREOMAERET— Y 2R ICETINNF o2 —2 27
INB-DEENERFMBITNESN, FlE, 4
BEBEHCLIVEZDNZBRRE, b BRE
RBLETE O EEMM (existence value) FEFI &

(non-use value) % Al ORALAICHLAAT & & A
HLirD.

AHREBEROM 3> P aA > btz k Dz
BEHBEOERBEORBEZHRSZ2DOTHS. Ih
CXORREICET 5BENEEZ, @REEBRT 2B
Bk % Z &NaIRe &5 —5 T, BEBEINE
FERIIFAEEEZONRICKESERAEIN, FIHER
FERET - YICEDFIAEERESHET S THA
HENMORE L BHT B REMN BB ki, 7
2T, FEIRTHRBLCERNEIZ, HLoO#R
DORIZB/BLNZDHDTHHRAICTHERTHLEND
5.

3. AELHB

DTFICERT 27 7 — MAEKICED, ETERE
HEICEEZBER T 0oz F2BEL, O/
HEDOZEEITRD SN EFMMEEOFERE (MWTP,
) ZHSMNTTS. ROSNIMWTPZEICEHER

BRER-> TERINTNWAIFIEMELHEFTML, HE
DEMEHELBELNESEZREHASLS.
31 Y—RA TP
20024F4 H ICHT BRI HFAES (CONFA) Lo T
BESNFEAEELIABRICONTNCK S L,
FEAZEEOI T NELT, ONEOEEITHIG
T Heg QEN - ERRNRELZLE, @7
AFMEHE DB W, @RS HhOHZ2EH, QHRIC
gL HSEND M, OHREZRTIL 5,
D6 ERT TS, BANFERIE LT, BRE, 7
7Y AW, BAREAOEE L EOBHAMSH S
PREEINTVWS, SEORME TR LEORE EHRE
MZEEICET 57 —FE2HRL, a>TaA > b
DEMELT, ()EEEDOFNSDT 7L AKE (U
#, ACCESS) , (Q1H%&V OREEREER (LI,
TAKE_OFF) , (Q)BEEENLEIR R (LI,
NOISE) , (4)FHRERICH-> TERVRDNSEM
(LA#%, NATURE) , £L T, (GAYED O&aHE
(B#%, COST) OSHEHZME LK. (1), QFIEE
2%, (3), @WVHFAEFERTHD. £/, G)DAHE
HL, MABEE T TR, BEEFELSIEBAICELR
FERIGEBINZ—HOBLHERIVWTERIN
56507, FFIHEESOZADOER LS. ACCESS
BEE OIIETLHHDTHD, TAKE OFF I2X D
EREPCHEEROEE, OWTREHORKEEZEZRT
BT &5, P EOSEEICHT BEME L /NIVIZ3K
#e& L. Table 1IZR T & 3 ICHEDEMZZE & R
HEENTVWAHEHREOREEZEEL THEZRE
L7z, COSTD1677 11, REGEMF HEBEOEEX TEE
2 eBRRRTHSH L ESEE L TRELE.
Table 1 Attributes and Levels
Attributes Levels
ACCESS 30 minutes
60 minutes
90 minutes
TAKE_OFF 190 times
380 times*
570 times**
16,000 residences
32,000 residences*®
48,000 residences
NATURE 0 ha
280 ha
560 ha**
COST 0 yen
80,000 yen
160,000 yen**
*Fukuoka Airport, **New Fukuoka Airport
SEMIKEN S, BRMICIIP=243F0D 707 7
A VBEIET B8, AR TIREREL , )2 AN

NOISE

VWM~ LoD T T T AINVICHEKL, 278E

FUFLITIDRBAUT (—ERBAEBORZEHWER
W) =R —TREBRF O 70 N2 HESE5ER



SERE154E

AMRZREZREREGH LS

25k HE2F —217-

ZHEBELOIRZB S BEEEERLZ. BEAZE
Table 212777, - T, BEER&KEHEEFEICRLS
HOERAETS. —AICHT2ERETR27707 4
NWEENY5Z & EHER—XEBED) TREHKEEZ
MWECEZBOT—F 0B LS IFHETHS. D&
WX DEET—Y OERXHRFERERL TWS Z &I
5. &R, BEWFEN NS IKEBRBERTS &R
{Y—RAFYAL L LTEEDER, FOFLPEET
VO L (RS ERETEECHRINSERM
BT UBRBRETRENT &, BERESICELT3Z&
TERERMRER SO 7 4 VRERSIH, THhiEHER
EEEZEHL, BLEICEI NG A—FRAE N1
TAERBDAREENESEHRZNANEZISNS. L
WL, BEITELTE2%E, 2 a7 ic D3
ZhonmbRicgBEZs0TcahE, 75 Rhwjl—
AHBRERBNTEANT A—FFELFEL IR
L BBFEabHGINS.

Table 2 An Example of Question to a subject

gEZ2ROZ & EHRMIZIE B 1k oFF IO > s
FNUNZEY A FTRIZRDB ZENTREINDS. HERE
BIX, ¢ NS Byose V& 10%/KETHER, ZOMDEFR
Bid 1%KETHERLHESIN, TNENORFERE
BEREBENTHD. BEINENTA—F gNE
BEBIUOHEORASHATHD, ThThOEHEN
1 B ERTBZEIE-T, $IANENETELT
D20ERT. EFNEBOHANERT AELERK
(Likelihood Ratio Index : LRI) % 0.264 TH-7=. B
KOFEHFREDO LRI Z RS &, #il 2 1E, #ifl VTid 0139,
il P TiX 0219, Fil 9Tl 0.164 TH 5.

Table 4 DHEEREF % &1, ACCESS, TAKE_OFF,

NOISE, NATURE D ZNZFNDOERAZIEEHE
(Marginal Willingness To Pay : MWTP) ZEH L, %5
R% Table5 IR Y. #HERKDT 7 AR
5 MWTP—1060.6 M./ 3 03EEKT 5 & ZB13, B
DOF 7 ARREN 1 9E<L 251213 1060.6 FH D8
REPBZDNEFHCERNENSIZETHY, R 1
B Y%7~ D OlEEREREE 116.3 M. /ENX, Ze#koin

Which project do you think the most likely to do? Please [ RIZE D RATHROBEFR A EEAE A B ITHR L\'C == XA
choose one from three and put the mark. BEREE M0 1163 HOLBAHEAESITZITAN
Project 1 Project 2 Project 3
ACCESS 90 minutes 30 minutes 30 minutes Table 3  Fundamental Attributes of Involved Subjects
TAKE OFF 190 times 190 times 190 times The number of questionnaire collections 101 copies
NOISE 32,000 16,000 16,000 Resident area  Fukuoka 77 people 76.2%
households  households households Saga 24 people 23.8%
NATURE 560 ha Oha 0 ha Sex Male 70 people 69.3%
COST 80,000 yen 80,000 yen 0 yen Female 31 people 30.7%
AR (8° 10's 2 people 2.0%
BREEOTRTRFEETH, REMFEBRO 2 oo s
WER E@%@J:T!Z‘ET&)% &*‘“Hﬁé ﬂéfﬂ?&ﬁg 40's 21 people ) 20.8%
BMRICHANZR S CETHERICAMLZ. HL, 50's 39 people %ﬁé
= gy s Over 60's 9 people 8.9%
2T ~ 5. 2
EIEHROTHEHT B0, HATERN, PILHT Number of family member 3.1 people(Av.)
— Y ERRTBICEEDT. Number of persons with income 1.5 people(Av.)
Number of taking airplane in a year 2.9 people(Av.)
32 WEBE Do you know about New Fukuoka Airport Project?
2EDOT VT A MO, 20032 MNE3RIINITT, Yes 60 people 59.4%
BRRCAEHRENREL, FWEEToL. T Only the name 29 people w7
N 3 0 people 9%
— TR, RAEESEERICHERZEEFEL, — —
- y = Estimation P A
EMBO BN, BEORARRERRBLEL b
< . ~ I . Parameter Coefficient t value
TERT BHRE Uk, 7 24— ME1308EA L. o oelfclent oo
B rax_orr /1000 1.7759* 5.595
4. FERRUBE Browse /1000 —0.0022+* ~1.713
B rarvre /1000 —1.0239* —4.953
4.1 EEHOEEREME Beost —0.1527* —19322
EEEDORARIEE Table 3 IKKEOTRY. WEH S o e
1320 ROZFE, FEEFAL . FHE, BESRWER» LRI 0.264

SAREEEMIIEREEEOEREEZ KRL T
VB EIFEVEN. K- T, FAEBRIT I IIVICK

BEIBINATAZHNERIECHETDLENDS.

42 HEHBREIBAREZINEOREH
S EOS Y NEFIIICE D RBHEORAEZ
HE L. BE%E Table 4 IR, HEHHEOTEMIIAT

*Significant Level is 1%, **Significant Level is 5%.
Table 5 Estimation Marginal WTPs

Attributes Marginal WTPs
ACCESS —1060.6 yen/minute
TAKE_OFF 116.3 yen/time
NOISE —0.1 yen/household
NATURE —67.1 yen/ha
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(¥) —¢=ACCESS —B~TAKE OFF =-@=NOISE —NATURE
80,000 :

40,000 7—4/.

0 =" °
-40,000 \\\
-80,000 \

-120,000

Level 1 Level 2 Level 3

Fig.1 Sensitivities of MWTPs between Levels

EHEDEBETHD. CNEZEHELVLRIVITHT S
MWTP THT & Fig.l OMI< 723, #LT, FIAEE
BIZDOWTHREKR, FAAERER, FIREICLDR
A S HEEICEAL TIE, REHFIEEHRL THAR
Mol ZEMIMPNRZS. ATatr M TES
NBFAHFER I D TTEZHOEEHBICE D
S8SATHS. 77 2 AKH (ACCESS) BKEL,
FXAICZ2# 8 (TAKE_OFF) 28R L T3 DI,
EEHFNEINGEL EEICT 7 A BN - BRERZ
EEAAL TR L, BTHEBEDOF Y /NN TN
FAFNTEL, K D KRELEEEETS X5 R (5]
i, PRLUTHERNERESRZWED) Z2HER
THEBRTBZERIAVHENERELTEASNS.
43 FHiEMZE O M v
R CEOSNEZ MWIP ZHWT, FiERZ=HEESLL
TEZALNTVOLEHREFEREREREZFML TH 3.
Table 6 IZ7R AL, Plan#l BHFEMWICHEINTNS
FEEE 9, Plan#2, Plan#3 NZTNTNHEMZHED
WTHEEEZHATIE, BREIHELTWS. K
L, Plan#3 OHREICH TS MWTP & [EEHIZE N
CRSHEOZEEREERRT S E LSS OBBAR
2EROBRRXIEEEHEERTS. 77 2ARKMICD
WTIR, EREANZ 14 K GERT, L), 21 1,
T2 UTHICR AL, THRER, HTAHREN S FiE kR

Table 6 Assumptions for hypothetic comparison

Plan#1 Plan#2 Plan#3

Location Offshore Present Present
(Relevant to Shingu Fukuoka Fukuoka

ACCESS) Airport Airport
TAKE OFF 570 times 475 times 380 times

NOISE 8,000 48,000 32,000
residences residences residences

NATURE 560 ha 280 ha 0 ha

Table 7 Estimated MWTP
(Unit : billion yen)

Plan#1 Plan#2 Plan#3
ACCESS —357.2 —292.6 —292.6
TAKE_OFF 3325 2771 221.7
NOISE —5.38 —34.8 —23.2
NATURE —188.3 —94.2 0
Total —218.8 —144.5 —94.1

FEMETOERERLZRE, BEMKD, BT
i 2 — 8 30[km/m] P & RE L TR, $abb,
7 72 ARRICEE T B I WEHREL, (KL 2R
DA O X (B 4 BEBE [km]) +~ (CE¥HHE  30[km/h]) X
(MWTPsccpss ) CHD. F5R%E Table 7 1R . FHER
BWTFhbEOERELE-> TS, Thbb, HHEE
ERTHICBEL TAHRBAMICEBNHEZER
WEHEZIFTANSNENWEDETHS. BRHE
Plan#3 TH > TH-941 B LRI DX, —RAGH:
SR TIAHS. Table 7 D Plan#3 £RB &, 77 LA
MOADERNEEEZAEEAZLTVIFRREEDS.
Zhid, EEFMOSEBEL THWAEROSEMEE
ZROBEOREEE, METBHE, FEELTOO
>VaA v I OBRANSRETBEETHSS.
BE, T EAEEREREEEE S TWIRIEH,
7 AR OEREZBEICFMLNBETHD, €O
$ERE 57z Table 5 O MWTP % BSAOAOSH,
EHE2HEL CAOTEIFMT 2D ENS, KR
DEREWHEFM & 725 DRPDZ/IRNDOTH 5.
Plan#3 DEREANREZR B L, PV AOREIICLS
B DR EBEIRDEDHRIZEEH L TBY, &
NICAROWEZERITIEZENMDS Z L TADHE
BIIREBENTVNB ZEDVRHEEMTHS. Plan#l &
Plan#3 DZER % & 5721247 BRIV EKRT 2 NEITHS
FUBHETIIARWTNE, RO ENFEME
LT, BEMICHEINTWSHEREEROTER
HEEN 8200 HEHIZH LU THRMHETRE TZ RSO
—DAEOFHHALMIE LW EHEFENTWBEZ &
BOTEBNTHS. DFED, 77 EABKBICRE
2720, MO TIRESHAWBLBRRINSHEH
EEOIBEERNOR S (EEBEEHERICK ZHE
12b-oTH), TNHYDOLENHENTNEZITAN
BNBNEDEKRTHBNE, NEOFEREMETS
LOBEBRNEFEOMILNERICELIFERELEDE
BEEBREVNDOTHS.

5. KW

NBFEZRDIREARFNERN S, FHETE
TEBEREREEHAICED, HBGRENE®ICHLTHE
LTWBEREEICOWTEREMA . Eifeic
13, A2 OEEFMOBRICEBOSAZEBME TE
HEMHMERB O TVaA M EERALE. B
THBOEREZNKIILET A —IVRERAEMD
MWTIP 2Rk & 23, 77 ARHEICKERSA%E
RTWaZ EBMHAShER 2. Bonk&BEICH
T MWTP ZHWTREREMICEHE SN TWSHER
TERREFMLZEZS, FEERRICKIFAEK
ERAMEERS ZEMNRENE.
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o) &
SV LMAETNL
E&Hk BRBLR 28BN EZ 0 ABRKULIC
KARDEDRT U LR ETINEEET 5.

Uy =Vyu (xki9pki )+ €y (Al)

2L, Ve 3OS bEEREREEE, ¢ 38
BRAVRERHERIE, x,; (IREL BRI HBERT b
W, py BREBRIOAHETHS. BREIIDDLE,
BREGOREC ={1, 2, 31005 EEEINERB
EBRRTOHRPL, 3, BRE i 2ZRBRLEEEE0%)
AU, W, ZTOMDRRE j(j#i)ERBRLZELEDT)

AU, KD bE<BL5HETHENS, KRNOED &z
5.
P, =PrlU, >U,,YjE€C,j=i)
=PrlY, -V, > e, -e,Vi€C,j=i)  (A2)-

ZHMHEDZ Y b ETIL (Conditional Logit Model)
&V, BEEH ey, &, HGumbelsM i (E—HMES
) KRS ERETHHDT, ZOBE, BA B
FUF 2BRRTLBBELUTTRINSE ZENAS
nNTns,

P, - exp(Av;,) (A3)

Z exp(leq )

L, ARRT—IVTA—FTHD, BEIZICE
HLd 5.
MAEROKEEE L TUT2RET 3.

V(x,p)= B.x, +B,p (A4)

iU, p BEHE, x, 3T MVEBRT 5B,
B, BERBHEDONTA—=F, B, BAHED/INT A—
FTHD. AHDRPDORE/NT A—F lIELEICEK
D AT OB A EREKE BRILT S &S ke Thid
K.

K
InL = Z {G;Inﬂd +6872InP,, +6:lnPk3} (AS)

=7EL, 64, 0%, 0% 13, ThEnESHEhEL
1, FER), BERIFBRLEZEEI, This

DEERZOERBYI—EHRTHS.
A5 2 TBE,
EaVl

n

+ & 4 (a6)
ap

n n

Lind. ZTTHRKEEFREEL @ =0) , B
x1, X, DASL OB BRI DK IEICEE (dx, =0, n#1, 2)
THERETS. TOHE, AR, Bk 01847
D B 2RAZMEBEL, KA TEALN5.

MWIP, =.@_=_§K/2K.=_ﬂ (A7)
Yodx, ax,/ op ﬂp



