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I 6XPPDU>-§ PUT
>&/> (YDOXDWLRQ Rl HFRQRPLF EHQHIQRY PEQPWDQ\ PRWDIHMAUQU\IURP V
JHQHWLF WHAGRXN Y PHMWY? } #ON e \ /Eb) i $x<%>8 5'$xi 8 5 51$x<%>' b 00
[0}
q,QSXW RXWSXW DQDO\VLVHIPOHE OO D GHYQL D> b Z64

,Q WKLV VWXG\ ZH HPSLULFDOO\ DQRP®LNFHIGI WKMW \P RF URHFRRGXFLQJ
WUHDWPHQWY RQ WKH XVH RI JHQHWLF UHVRXUFHV LQ -DSDQ

2XU DQDO\VLV IRFXV RQ DJULFXOWHWH HVRUEBEBWWW WD\QGRRGE PDQXID
LQGXVWU\ RUJDQLF FKHPLFDO LQGWXVD\QUA FSRAPUHPWDLFAHVX W QBIXY WU\ Z K
JHQHWLF UHVRXUFHY DQG KDYH UDSLGQGOUHFHQWDMBGVH[SRUW

7KH PHWKRGV RI RXU DQDO\VLV DUW RIQOU DAFFKMH UL VHGLE\ QWRLFHV LQ \
WKH GHFUHDVH LQ H[SRUWYV DQG G RPGINMLHDVHPIDR ERQQYGCPWK VXUSOX
WKH PDFURHFRQRPLF HIIHFWV RI| W KAS UHIDKEF WAR VDIODDW LRBXN WULHV
LQWHUPHGLDWH JRRGV WUDQVDFWLRQV

7KH UHVXOWVY RI RXU DQDO\VLV R ONWIRROQO RZ\GRWKNWQFVWUHDWP
RQO\ LQFUHDVH SULFHV EXW DOVRWLHGSXERGK[BRIURQY DGBPHRSOR\PHC
PDUNHW EXW LW ZLOO GHSHQG RMOWWH FREWRXERMWLP@ ®IWKH VL]H R

EXW WKH SULFH ZLOO EH ,WHLYRIWWWLPDWMH G MFKUHWD VH E\ EL
DQG GRPHVWLF GHPDQG ZLOO GHFUW®DVH E\ ELOOLRQ \
7KHUHIRUH LW ZDV IRXQG WKDW W KIFUHDQAHGP HEY VX ESORVR® \HQ 11U
ELOOLRQ \HQ RYHUVHDV DQG ELOOLRQ \HQ LQ -DSDQ

,Q DGGLWLRQ WKH QHJDWLYH LPSHVWLRIJW®&HWILFKHHWRBERPHY LQG »
DQG WKH GHFOLQH LQ GRPHVWLF DQGIYJWXDWBOG BHWKGGUHBWUFXVV
VSUHDG WR DOO LQGXVWULHV WKURXWK UL WSWH@\GD RW U@V $V D
LPSDFW RQ GRPHVWLF SURGXFWLRQ KIDW EHHQ MRIXRHV WKDW WKH Gt
GHPDQG LQ WKH UHJLRQ KDV DSSURFIURMFR QR WIZA FHH | WKW P D

7KH HPSOR\PHQW LQGXFWLRQ FRHIHM WKHWHIZKEWKRIQ GPSMW\PHQW
OHVV WKDQ LQ WKH FKHPLFDO DQBRFMXWHNDOXFR @ BSRKVPHWLFV E
LQ WKH DJULFXOWXUH IRUHVWU\HD QDGQ GL WKKHHU LRIR/GL P B @ X WDFIW X UL QJ L«

‘H FRQFOXGH WKDW WKH LQWURGXFWQRQY RL G®FOHVDAGL BV RV IDH D WAPH L (
GHFUHDVH LQ H[SRUWY DQG GRPHVWIDFIE HMDBBS ®RAGHRWHRFRZHYHU
LQWHU LQGXVWU\ VSLOORYHU LV HRHIVHBW UHG Q RW HV R HHJADHDMW EXW W
GLIIHUHQW DPRQJ LQGXVWULHVY DWRB FRQMLGHHU QMM VO/IDUNUHQFHYV E
FRVW HIIHFWLYHQHVY DQG WKH LPISDRAKY EHPWRHEQ $RGXFWIHFLVLRQ
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‘H PDNH WKH HTXDWLRQV GHULYHG5HLG6LPSVR6BS5 6 DGEMABLERBOH W
FRQVHUYDWLRQ )LUVW WKH UMDWKIDRAOL B@ RM KHH[ "HQWXWER GQHHIROUFH &
,QVWLWXWH RI $JULFXOWXUH DRGWRRGBO7HFKBDBRORK\2 $INQE]DWLRQ I
&HQWHU 1%5& RI WKH 1DWLRQD® QGVWDWX\WWIRRQHF,KQRIORH[SODLQF
WKH PHWKRG RI GHULYLQJ WK HH Y DROIXW KHT ¥ R W H RFOR OVOKIHF WIDROX DW W K
&HQWHU DQG 1%5& ZDV GHULYHG QWUBG®EWGRWQR BRMW Y HD WHRI W RW D ¢
WKH DQQXDO QHW EHQHILW
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7ZR TXHVWLRQQDLUH VXUYH\V ZHDUMLRQQ G KO WHIGH | BULRDIDHQ IVHFWR |
UHVHDUFKHUV HQJLQHHUV U HRFSHMVWILLE HB D MVRLFUDNBRKREHY ZHUH S
IURP WKH SDWHQW GDWDEDVH E2OW Q@&LWILEBOWL YFR @WHIDAHU BEW XD 0 O\
LQIRUPDWLRQ VRXUFHV ZHUH G LQAFLOGRMHIGN L KRF ZWDDW/L @DAB\H ARR D QD C
DSSOLFDWLRQ VWDWXV ZLWKLRVBIGGRIQ RK R XSWDYMG M V-ID RDQPIHBDHWLF UH
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>&1> 6 XUYH\ WR HVWLPDWH LPSDFWWRRUWKM RVWHRI UBWHWGRKFULH)J SUF
PHDVXUHV LQFOXGLQR*3&B,& T ut>b _° @G 2(; <#Y_1| p Ms8 b £
1*
g (VWLPDWLRQ XQGHU WXH YHOSKL _P/HWKRG

7KH PDLQ DFKLHYHPHQWYV WKL YHG® DMK B HTUHH WWRLRDQH LUGIDIRIU WKH L
WKH '"HOSKL PHWKRG DQG GHWHUPHOW WKH SDE@ABGRUHMWKR FERGSKL 7|
EHHQ SROLVKHG DQG ILQDOL]HRGX S R BIRIXWIKQ B X U LIQNWHHIDYULFHZ J UXL W K H[S
,Q DGGLWLRQ ZH DGRSWHG WKHK ®HNWXRHUWW B&HDOWLY #KILFSRUWD Q
'HOSKL TXHVWLRQQDLUH 7R R XUUNV®MR DOMGHIMHS W K: HV DLON W KFHIW R MW H G D
SDQHO ZKR SDUWLFLSDWHV LQ WYXHXVWQOKLLPHRXRGA HDVWBUWFIK JURX
LQWHUYLHZV ZLWK H[SHUWV BRQSDAHVHRS OWRKULIVGFW @ HLSRIW B @/\M QIO X V |
GDWDEDVH IRU VHOHFWLQJ SDQHO SDUWLFLSDQWYV
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1 4AXHVWLRQQDLUH"¥EKIPYH\V
1 4XHVWLRQQDLUH VXUYH\V |IRU HRUSORQYDODWHLRQNFWRQ WIKQG L
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7ZR TXHVWLRQQDLUH VXUYH\V ZHUHLREQYGXKOWHIGH I BULNDIWDH VHFWR |
UHVHDUFKHUY HQJLQHHUV  UHWHAWLIFY M8V RW B FHM W8 UKDRGA W LR QD O
ZLWK JHQHWLF UHVRXUFHV DQG WAIRIQ WD, VHHWXRXQUEMHHL QZRUPRDDFTX
TXHVWLRQQDLUH VXUYH\V DOVR ®YLPOWDVNR VX QGGWDG WD@WDKRIXY DQG LP!
UHFRJQL]JHG DV D UHVXOW RI MQUN PREOXNKIUHVSURYLGHU FRXQ
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I'HWDLOV RI WKH TXHVWLRQ QD IEWKH VX IDYOHS  HEGhEREHVHHNW. ” &

£101% >&00(y>'

$ TXHVWLRQQDLUH VXUYH\ IRU UHVHWDURKRRU VX @LYGI UNQ WLLGIHVH UU H \
LQVWLWXWLRQV SULYDWH FRPS D QHLHD/WHGGWRRU UBIQ HDWAKR QP G GHYHOF
JHQHWLF UHVRXUFHV LQ ILHOGV UHIO-DQ\FHG DWR BILRMORVEEBQFN L
ELRWHFKQRORJ\ DQG EUHHGLQJ ZD\ WRRIGXFWHEG WRWD QW HWKH IROOR
FOHDU $SSUR[LPDWHO\ WKUHH TWNUKWMHYH DRIYUHX SRIQBW QGRPHV WL
UHVRXUFHVY UHVHDUFK DQG GHYHORSIAH®NH ZS ORY EEHUURRR@YW G\ PHD
QRW LPSOHPHQWHG ORUH WKDQ PNEIVRKHINVYBR QMKW WKHUH LV Q
QHZ SURYLGHU FRXQWU\ PHDVXUHV BWHRDXWQHWKUF WBNRQURKY LV UH
H[LVWLQJ ODZV RQ WKH HQYLURQPHISW MLRE ¥ XCOUHD GWYIQGHG RQ ZKHW
SURYLGHU FRXQWU\ PHDVXUHV DU QWHRHIVR/@ R\l I-BDS MKHVBFITHQHWLF U
IRUHLJQ FRPSDQLHV DQG SHRSOH RQIGHQWY KDRH WKWS LGHD WKDW
VXFK DV WKH DSSURYDO RI WKH DX¥VQR/REPHWWHKY W UMKNR5 EXUUBGFWLY L\
UHGXFHG ORUH WKDQ R1 UHV SHRQU®HQ WYV GHRHGRMRQHFRYH WKHLU (
D SHUPLW RU LQWHUQDWLRQDO F RKSHQ LFO@J\H RFEEMUDAL QI LGFRDRAKHP L Q WV W K D
DFTXLUHG JHQHWLF UHVRXUFHY LRINHNVGRQAHQWO®\KDYH WKH YLHZ W
SURYLGHU FRXQWU\ PHDVXUHV DUH ALRWAM GOXUFHH G U B BIWH U LWRK/DQ PHU L\
IRU WKHLU RZQ 5 ' DFWLYLWLHYV
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' 7ZR VWDJH FKRLBHOMUIEHYLEHQW
7KH SXUSRVH RI WKLV VWXG\ ZDRIWR W®EBOCSUH WIKH (HAHH FRW GRQRU |
DQG WKH LPSDFW RI GRQRU FRXYOWRN PH@PWWUHW RWR WWKHHY LQ L



RUJDQL]JDWLRQV WKDW DFTXLUHUPDQRXX¥HVGRPHWWKHEHHQHWMIHU WR
HPSLULFDOO\ LQ WKLV VWXG\ ZHAKRRPR XFWHGLPHYWR D/Q\GD DHQDO\VL
SUHIHUHQFH DQDO\VLY DQG HIWHF W | DVQKOH \WX VY H\K B HUXE MHFHDUFKHU®
FRPSDQLHY RUJDQL]JDWLRQV XWMUQUFERPBWVOWLEDIWD HWUMH FROOHFWH
DQG SRVWDO VXUYH\V UHVSHFWLYHO\

$QDO\VLY E\ D WZR VWDJH FKRLBMW W[EH ULWPHIGW HNVKFR2AHGRWKERQRU F
DQG WKH DWWULEXWHYV WKDWGDIITHEWEAW X,\0DS B UOMLYAXG\D @ HKU WV KID V  V K
VIVWHP IRUP EDVHG RQ OLFHQWLHEXW\H DR UXBDR\M K LWH\EHDIHU B WARURMWD Q G F
DIIHFW WKH OHYHO RI XVH RIGILHMHRVOL FWKHIYV R XRIFOIVI L FQ WIGR O LEEI UH J X
XVHUV ZDV VSHFLILHG DV D G H\RQME GHR XOQWAY LEKDMX BHW RRPPRQ W
FRPSDQLHVY EXW LW LV QRW H[S®WWHGHRR RQYWKBH OHWHOLVRKHKVH D
OLFHQVH EDVHG V\VWHP

&RPSDULQJ WKH UHVXOWV RI WHHD QIDIDAWLWWEBMW ZISH® | WHNVGIP UFK |
UHVHDUFKHUV WHQG WR DYRLG GG RIQIRPYV A/RKKQ@GV WM RP M DV X UMK/H D\Q V W H P
,QGLFDWHG &RQVHUYDWLRQ RIUBVRGUYHWYVZMWYKL@GCWIKH HWLERY WK UF
LV DQ DWWULEXWH WKDW FRP SIDQFLLHVD R B ON KSHJ B 1 HLLQ LDVQ GE RIVVHHVH Q G R Q
DQG FRUSRUDWH HQYLURQPHQWDO &65

JURP WKH UHVXOWVY RI WKH VHRARRQG WKMWD GH || HESIDFWMVDEBWRHHQ LU
FRPSDQLHY ZHUH UHPDUNDEOH WX@WG RO ¥ LDYMUEBRWHVQXYMUH IRXQC
UHVHDUFKHUV SXEOLF VXSSRIUWD VWHRUH RX OIDAVT XR §LOVQ® QD F&VORQ LQFU
FRPSDQLHY WKHUH DUH WZR WWHNERWHW R PR HWKDW\L RQ MW E R W K
QRQ PRQHWDU\ ERWK RI ZKLFHKDD/UKJIRREWRWRREHVEHE MFH RI JHQHWL
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S 7TKHRUHWLFDO YHULILFDWLRQ IRJHANKHNH FI WHW RRXQU MHOWH DXYBI RLRGLYHU
DV D UHVXOW RI LQWURS $%6 D @>%% p \VRPYWW P \V° @G 2(; <#Y\ #0@"
] 6—-2 _Z<e Yb# 1=%x&0E

7KH FRQYHQWLRQDO $%6 V\VWHPUMKWRXYLGHRUHVRX@QWQGRSEBDYEHQW Sl
VIVWHP ZKLFK LV D RQH WR RQHE HW DDAV DU R WL B & VUDFRWWLQ VRW\ R U ¢
FRPPXQLW\ VXFK DV WKH JRYHUQPHGWY DQRESEGXV¥RY QMBXK ARPSDQ\ |, C
VHSDUDWH EHQHILW VKDULQJ KDDRBZRWNWMRL W VEBBHOQLWRWW L GHUHC
FRXQWU\ PDQDJHV WKH HFRV\VWHIPGM R LRRKM\WALIWAK R RKHWQPH QW YV D C
SURILWYV REWDLQHG $ FRPSDULRBQHRRVWKWHW®ZRURWHMAHWPMRQ RI JHQ
SURYLGHG

7KH SURYLGHU FRXQWU\ JRYHUQPRRW LFNQ DKDWLHN WEZRV WWBBDUG L
ULVN QHXWUDO DQG ULVN DYHKUSLROW ZKHQ WKKHEWIDHDMWAE VG ULQJ V\
SURWHFWLRQ ZDV DQDO\]HG E\ FIRRHES RU LIGHIQ WW HFS U R WRDEWFHHG/ W. Q W K H
VKDULQJ VI\VWHP DQG WKH MRLIRW EHHFEHKI UWVWKDWMWLIVX\G/W HM KR UHW L
1DVK HTXLOLEULXP DQG WKH VRFHDXLDHE UL RERZP WRIWWRWKH SURW
MRLQW EHQHILW GLVWULEXWLRMXYQVWKR §V RVOHEDWWH & PLDUCHDHIN@GHU W
GLVWULEXWLRQ V\VWHP RQO\ ZKHRYWHKE& PHOQRW IL&HVWWRRXQUWU\ULVN DY
KDQG ZKHQ WKH SURYLGHU FRXQWHXW UIRY HHUQ ZHQWOLVUUVYN DYHUV!
UHODWLRQVKLS EHWZHHQ SURWOBGEWOW EHBH IXYGGHIWV WK HEXWERE V\VW
XQGHU WKH MRLQW EHQHILW ®RZWOW UKEXW LRV X OMWWH B PLSVO X /NK®W W K H
SURYLGHU FRXQWULHYV JRYHEQRHQWW GDGWSWEXQW LR Q RVAGWHIRG ZLOC
DUHD RI WKH HFRV\VWHP FRQMWURIUW WHR IIHOW XR WQ RQV EHFDX
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Research

(1) Applying three distinct metrics to measure people’s perceptions of resilience

Takuro Uehara', Takahiro Tsuge* and Ayumi Onuma®

suge, and A. Onuma. 2019. Applying three distinct metrics to measure people’s perceptions of resilience. Ecology and ﬂ
/10.57SI/ES 0222

(1) Uehara, T,, Tsuge, T., & Onuma, A. (2019).
Applying three distinct metrics to measure
people’s perceptions of resilience. Ecology
and Society, 24(2).

(2) EIEHE, B, HRIERE, & KiZHPH.
(2019). JEAZEBAD T I AEFI B 5
(ABS) O Bk LR FE. IRIEFAEH RO,

ABSTRACT. Quantificati

adopt resil However,

ttribute of social
and implementing eflective resilience management, they do not inform decision makers if people ace
Therefore, it is necessary to understand how people perceive resilience. We applied three metrics
resilience: (1 ion of resilience, (2) motivati i ience, and ()11
compared with other ecosystem services. reef in Okinawa, Japan for o
which are rich in marine genetic resources (hotspots), have become endangered because of increasi
resilience is becoming an accepted method in coral reef ecosystem management. Our study revealed
(WTP) for expected benefits from a resilience management program ranged from 3439 to 5663 JPY
2579 JPY for median WTP (cf. 100 JPY = 0.891 USD in 2017). Primary motivations, i.c., human v
resilience which overlap with services su
coastal protection, sanitation, and habitat. Resilience is highly important compared with the othe
2 % ! 3 y . e

Key Words: best-worst scaling: coral recf ecasystems; ecosystem services; human value theory; resilie

INTRODUCTION Literature about the quantita
Along with the advancement of resilience studies, resilience has  of resilience has grown (Quinl:
gained asa stai ial- addition to relatively convent

ecological systems (SESs), and it has influenced managers across
terrestrial, freshwater, and marine systems (Anderies et al. 2006,
Anthony et al. 2015). After the concept of resilience was
introduced as an attribute of ecosystems (Holling 1973), it has
also been studied in SESs (Carpenter et al. Walker et al.
2004 Walkor and Salt W6 havanen of ite ant inflnenc

such as minimum visble popr
include measuring thresholds,
spaces, employing various met
models, and statistical techniq:
2013, Karr et al. 2015, Quinlai
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12(2), 19-30.
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