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Analysis and international comparison of structure of
human well-being provided by marine ecosystem services
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In order to evaluate how the marine ecosystems and social environments affect human well-being, feeling of satisfac-
tion according to the five components of human well-being defined by the Millennium Ecosystem Assessment (Securi-
ty, Basic material for good life, Health, Good social relations, and Freedom of choice and action) was examined by
means of questionnaires. Structural Equation Modeling (SEM) analysis was applied to visualize the basic structure of
human well-being and to compare among three Asian countries (Japan, Korea and Indonesia) which are highly depen-
dent on fisheries. The SEM analysis showed that the three countries shared a common basic structure of the human
well-being with the five components interacting with each other. However, the intensity of interaction between each
component differed among the three countries. “Good social relationship” strongly influences “Freedom of choice and
action” as the most important component in Japan and Korea, while “Health” does in Indonesia. Consideration of the
differences in the structure of human well-being among the countries is suggested to be important for better conserva-
tion and management of marine ecosystems.
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international comparison, structural equation modeling

FC&®IC

e O AR R Ol il % 5FAli 3 5 72D DFREE L LT, &4
ARERY — AL XU E 0% =l 2 RIS 2 AFFE AT
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Costanza et al., 2014; 523544, 2016). ERERNA T 5 flifif
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END (B, 1998). FHAGM XL, A, L,
HAE— 2K SN, FRNENIUET LW - b
17" 1t AR 2 O Y OREFAMAE % 5Pl 3 2 T35 S
NC&7 UNEEIZA, 2011 HifE 1Z A, 2011; Costanza et
al,2014). S HITEETIE, BBISHT 2 L EREH L
EOFERBLT, INF TR E IR S L9
FURMIAE (e, & EEAE) OFFMliASHEA (ki iZ A
2011), ARBRVEORFOMIEZ, X0 @REICERH$
LI ENMRELERDDODOH 5.

—J5, EREROAMME % G 5 72121, REFRITE O
ATEATHTH S EOMEDEEILDS ) ZAETND
(Benjamin et al., 2012; Diaz et al., 2015). 7z & 2 1E, WIS
BWTIE, ABR2L AP EZT 2% 10D 1 >
o 7 X LCHE I & Ol 217 728558, R
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M ZC, BB LT AR 2% < E 80 2 514l b %
THhbHEORWEN % INTWS (Benjamin et al., 2012).
F7o, EESEBLAI L7 2ARBRIFHHIIBNT, B
e R RE R O NS E 2T A (K vl
25 $E WS & 1L (Millennium Ecosystem Assessment, 2005: Fig.
1), REOMIELZFMT 52y —Vo—2L LTHEAINT
Wh, ZO—EELT, LHPEGHIZBWTIE, BARE
CHARBBENED L H ICAMOLE T O A, FTEIEIIC
WS D00 % IS A S AEESN T 7 19 —F (Dunbar,
1998; Oishi and Graham, 2010; Schug et al., 2010; 47 #J T 2»,
2012) DRET STV 5.

Z ZTARWIZETIE, LHPIIBIT A4 KERPN T 7
O—F2HEDE, R ERER S AR ERBEI ARG 2 5%
B g m il LA E 2 b+ a2 2 HE L7
¥RIZ, I L= 7 AR (Millennium Ecosystem As-
sessment, 2005) TEFZDIIT LN TV ALEMEZREKT 550
OFEH (h, Pl AEGO D OIKRNEH, i, K
I dt PR, BIREATEIOHE) ISKFH L, ZOhieEE
EREE AT L7z, 72, 7V T RIS BT B A
DL L Z 2 TOHARDNVED T 2T 5720,
AV FARTTIZOWT L ABROMRE 217V, ERR IR
w707z, INFTHATIE, WEERRY—EXOMHF
ZOHFOTETHE L2RIEEEEIA T Ww. £
7z, INFE TOMWFEICBIT B EBRY — X LB OIS
T, 5SODOEENFEHIIMED TSN TBY, FERK
DOBIRVEZ WG L 72 5eBNE A E L e v, S HICARIZED
£ 91T, EBEE ORI 2 EIFRE L2 d vwE 725
HEhTwiw,

MEEFE

EEHIE

ARWFFETIE, il (2011) BLOT45 (2012) 12D X,
AR —EADLEZT WA T L EEE T v
F— M MRAEIC Lo TEM L7z, F72, 7V 7RIS T
OEPEIBE O REICIE, BEE A Y FAYTE2EEL
2. TOHMHE, £S5 OEAFHALFE U L KE
H(OBRAGETHLIETHS (EHEHFEAERT, 1
Fa T 7aof, HAR6GH, HE 134 [EESEARER
s, 2014). HEAOEN SO (NI it
Rovr) #AhbE, BHAG, @WEI2M 4 FRY
T 1210 CTH Y (EREBHSEENWE, 2013) 203 EO LIS
Lo THADEBEISIEANCL 20T EELERTXLIL
Thb.

AEHARE

201244 H~20144E4 J 2T THA, @E, 1V PR
TCTvr—MREERERR L. 7or— bREE A
F—t v MREEHMMAR—20WEEXH L2 4~
y—%v b 7 7EREPMRCERHIE, B X OREED

INERNCBT AT r— 1T, 41 v —% v M&ICk
NTHMER=ZDOWENFRH SN LGN E WV (TR
5, 2012; Lundgren et al., 2013; Taggart et al., 2013). AR
WCBWTYH, HA, HMEO2ETIEA Y7 —F v MiEE
ERL, £ 5 —%y " Y7 FEREPRNS ¥ F R
TIZBWTIE, BEAROEMENR— 2 OFF % KL 72
HE & D MAH & A ST T LR LI oo a4 LT
WBEHICRE Lz ANZED T ¥ — NRAEFEEHICB
FEH TV (B~ 600 R ) ISV A o &
K& 72 (Schimmack et al., 2002; %132, 2012).
HEIEE

IV =7 AAERBRIHEICB W TRAZ KT 5 523 (Fig.
1) OEFIZHE T % LE (Millennium Ecosystem Assessment,
2005) &b &2, %4, [ B L O BIT 2tk o ig ]
WZOWTOEMIZ4THH, THREZRATEO72D DMK E
Ml oW TOEMIEZSHE, EBR&fTHOHR] 1220
WCOEME3EE, AFF20HE O %% L7 (Table
D). SBEMEE T 20 EEICDWTSEREEHh (1:
WRLTWS, 2 RRHELTWS, 3:EHEbEbnz
v, 4:HFVEELTYRY, 5L TWARY) 12
L) mEaRD7

HEIEEH OE5EM DR

R RN % S ER O 2 WE L72HBEE N
BEMEMRT L7290, FHEESHT L L T Cronbach D15
HAMEFRE (o @ Ethanetal, 2012; k111, 2013) % LT @3\
WL REM L.

a=EHNOEBHy (EHXNOEH $-1)
x(1- (HIHH Ol R OB O EFHEZ N O % IH
H O e BEDOAFH S D5 ED))
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Provisioning Security
services
Basic
material
for good Freedom
) i of
Suppgrtlng Regulating e choice
services services and
Health action
Good
Cultural social
services 5| relations

Figure 1. Linkages between components of ecosystem services
and human well-being (modified from Millennium Ecosystem
Assessment, 2005). Width of arrow indicates strength of link-
age between each component of ecosystem service and human
well-being. The interactions among the five components of hu-
man well-being are not indicated in any previous studies.
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Table 1. Question items in relation to the five factors of human well-being which were scored by five levels depending on satisfaction
(1: very satisfied, 2: a little satisfied, 3: neither satisfied nor dissatisfiedery, 4: dissatisfied, 5: very dissatisfied) .

Factors of human well-being

Question items

Security

* to live with peace of mind and safety

* to protect oneself from danger
* to use energy and resources appropriately
* to give an appropriate response when a disaster strikes

Basic material for good life

* to secure the basics for a good life

+ to regulate life-environment (e.g. lifeline such as electricity, gas, and water)
* to have enough food
* to have somewhere comfortable to live
* to get daily necessities
Health * to keep one in good health
* to have the capacity to live grow or develop

* to feel comfortable

* to secure clean air and water

Good social relations

* to produce a good relationship

* to cooperate with the social community
* to hold someone in high esteem
* to be able to support someone

Freedom of choice and action

* to give a child a fair chance to succeed

* to have a chance to achieve a goal
* to enjoy one's hobbies

COfEA%0.80 & ) b EVIGEITIE, AR H BN
AV E W EHIB S NS UM, 2011). ABFZEICBW
T, 4], THE AN O 720 OIEREH |, [k,
[RIF At BfR] BIO MRIREITHOBAN] OF%EHR
WTDaldZN210.85,0.89,0.86,0.89 5 L 17082 TH -
72729, FEFENTOEMIEH FIZIZNWES R S
n, UBREOGHIIIZES 2w o L gz,

B ZBRT 3 5 ERDBELR

ZEMEH OFHEE D 212, WAEMET 5 5 BRI
T 2RO DS L O RAELZE L7z, S50,
WHOSERMOMREEET L7202, 3EOTF—% %
7=V LTEEEITH S 2 ADG R Z R A L LT
SN L 72 (TR 5, 2012; Ft - B,
2014; Wakita et al., 2014). —#& (2 HERE 0 #r <iE, 7
423 () % BHETHE > 728 (¢Yd) 232000 F D
BAECEFTVOBEAMESImVE SRhTwd (EH, 2003;
Rhoades and O'Leary, 2007). & 512, €7 )V % &l 3 % #
R L L T Goodness of Fit Index (GFI), Adjusted Good-
ness of Fit Index (AGFI), Comparative Fit Index (CFI), Root
Mean Square Error of Approximation (RMSEA) % % i L 72
(Appendix Fig. 1). GFI, AGFI B X OFCFLIZ 1 IZE W I &
TNV OEAEVEDE <, RMSEAIZ0.05L T OHEIZET IV
DBEEMEREWE SNTWDS (B, 2003; Rhoades and
O'Leary, 2007). KEHKMORBORIE L % LR T 5
7291, BREEREGEARE (B: BT EEER AT K

T RBOmME ERESERT /R, 2011) 2RI L7
B, EZEoREEiRT 572012, SEHERO R
ST & AT o 72 (B, 2003; 1% 5, 2012; Kathrin et al.,
2014). X T OMATENT 121X SPSS ver. 23 (IBM) B X O
AMOS ver. 23 (IBM) % flv 7z,

" R
HA, §E, 1> FXT 700 ENE1468, 540,200 AD
W% %7z SEORESE OV Ek (g R2E) 3H
A, BE, 4 YA T TENENL6.2%13.7,42.2%13.1,
36.729.9 Tdh - 72. WA Z MK T 55 ODZEFRITE T 5l
JEHE I & AR 7= % Table 2127173, HAIE, 520
WEDIL, [Pl EFD D DREREH ] 122\ T
DOHEE (3.89) THo7zd, [H4] ZBWTIE2fL
(3.59), M3 EHEIZB W TIIKM (3.26~3.57) TH o7z,
HENE, [Z4] BLO [Pl G O 720 ORI EH
TIRRE 346~3.70) T, O3 D2DEHEICOWTIF2
fTHotz (348~3.66). 1 ¥ BRI 7, [PdEzdm
D7D DIARMEM | \2BVWT2fL (3.73) TH o727,
D4 >DEFIZBWTIZRETH 72 (3.68~3.80).
R DOFEAREE 2 LIRS 272018 TF -7 27—V LT
W BB G 24T o728 25, 42(1)=0.33, GFI=1.00,
AGFI=0.99, CFI=1.00, RMSEA=0.00 & 2 ), T — T 7
HETFNVOMAEEIZYTHo72. RIDHTITFHINL
Mo T AR R % Fig. 210K T, ZORE, WA EHERT
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Table 2. Mean and standard deviation (SD) of score by five satisfaction levels (1: very satisfied, 2: a little satisfied, 3: neither satisfied
nor dissatisfiedery, 4: dissatisfied, 5: very dissatisfied) for the five factors of human well-being (security, basic material for good life,

health, good social relations and freedom of choice and action: summarized in Table 1) in three countries.

Japan Indonesia Korea
Factors of human well-being
Mean SD Mean SD Mean SD
Security 3.59 0.68 3.71 0.74 3.46 0.76
Basic material for good life 3.89 0.74 3.73 0.67 3.70 0.76
Health 3.57 0.75 3.68 0.73 3.66 0.80
Good social relations 3.39 0.70 3.73 0.65 3.51 0.79
reedom of choice and action . . . . . .
Freed: f ch d act 3.26 0.75 3.80 0.70 3.48 0.81
10.12° J0.11" K0.14™
Security 0.34*** 0-12 Security 1017
Jo27™ Sood sooiml
i K 0.38™ ood social
Good social AN relationship Freedom
0.34% relationship e 047" 1037 of
0.46 Freedom g R2: )
R2=0.40 J0.34 J0.52 choice
T of K 0.38™ 10.31 K 0.38™
0.73" [ choice ' J0.39 and
H and 10.37™ K 0.48 action
. action J0.73™ T
034 Health K 0.42™ Ins R2:
R2=0 58 R?=0.59 | 041 10.66
Basic . 029 J0.40™ Health J0.57
i K 0.36™ 2. K 0.60
material 0.47 v R2: 10.44
) ns 10.72 Jo.21™
fOr goOod life  fom m m m o o o o o o o o o e 10.72™ ‘ K 0.34™
Basic J0.44™ J0.53 ’
material K0.47™ KO.61
Figure 2. Result of structural equation modeling applied to ana- for good life | oo m e e

lyze linkages among five factors of human well-being. All
data from three countries (7=1208) was pooled for the analy-
sis to examine basic structure of linkages among the five fac-
tors of human well-being. The model best fit is shown. The
thick arrow between security and basic material for good life
indicates interaction, and the numeral beside the arrow is an
explanatory variable (coefficient of correlation=r). Thin ar-
rows between the factors indicate one-way effect and numer-
als beside the arrows are structural parameters (standard par-
tial regression coefficient=/). Broken lines show no statistical
linkage. R%: explanatory variables for the factors by the mod-
el; *p<0.05; **p<0.01; ***p<0.001; ns: not significant.

% 5 DODEFINIM I RAFIETIE R L, T[R4, [z sk
EDTODHARNEH |, [HEHE], [RIF RSB 045
F oML, RN EATHOBHH] O LRI LT 4
WCHEBEEEZRIZTLTWAIOTRERWI EXWHLI Lo
7. [4e4e] & [HU# 2 EiG 0 720 O IEARRPE R | Ol JE
PO EEZ T [RIFRAEER] & [ O rE
DA E 22 0, RIS RIRETHIo Al oW
JENGEE R 5.2 T b L) WA OREEF AR S 7z,
WAZEWIKTB5008FEDH L, (%4 & [Pk
NG D 72 OFERIPEM | 13 2 IO EF I
NTHVERE LTRELRTVHERMECH), Zhb2

Figure 3. Results of structural equation modeling applied for in-
ternational comparison of the structure of linkages among five
factors of human well-being. The model was run by country
(Indonesia: n=200; Japan: n=468; Korea: n=540). Structure
of linkages among the five factors of human well-being of
each country was expressed as same as for the pooled data
shown in Fig. 2. I, J and K show explanatory variables of In-
donesia, Japan and Korea, respectively. The thick arrow be-
tween security and basic material for good life indicates inter-
action and the numeral beside the arrow is an explanatory
variable (coefficient of correlation=r). Thin arrows between
the factors indicate one-way effect and numerals beside the
arrows are structural parameters (standard partial regression
coefficient=4). Broken lines show no statistical linkage. R*:
explanatory variables for the factors by the model; *p<0.05;
*#p<0.01; ***p<0.001; ns: not significant.

DOEFNI S B DRI 138 b w5 < O F A
BARAED 5 (7=0.73, p<0.01: Fig. 2). [%4] \ZxF
THMEED? S [ BRI 2R BLOY [ oxd
% il JE FEN DB % G 5 5 7230 O BEHEAR RR AR EL (B)
BIEDMEE 2D (W d 034, p<0.01), THH2EHEKIC
T B IEDBENIER SN, —, [%4] 5 [ER
LATEIO Al ~OBEHEN R BIIAET S b 00, ik
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WERERE (B) #7012 (p<0.01) THo72Z e nb, £
DEBI/NE W LAIURENTZ, THE R EFO b0k
RIEM] &, TREFZAASMR] B IO [HFE] TR
BRIEDEEEZ5 25500 (Wb p<0.01), [HEIREAT
BoHM] T2 HERREBEIED SN o7 (p>
0.05: Fig. 2).

SEIC B B ARG OBV 2 RS 2 72012 FE i L
7o PR (BB 12 & 2 LS oA Ic BT 2 #E
& 13,2 (3)=16.78, GFI=1.00, AGFI=0.92, CFI=1.00,
RMSEA=0.06 TH V), F—F T HEFIVOBMAIEIZR
I EHIbr S e, EIREATHIO Al ~e8Bx 5 2 5
Flok#E iz, ENCBRZ CHUBOET NV CTHMTETS
LZEDBWHLNERST (Fig.3). TO—HT, 500%
FROBRDPTHD? S OB R LR ZT BB ERE k-
7o BIREATEIO HH] 1250 < 8% AT TERITE, &
Mg e LEORTEWIGED Oz, BHERTIE, [R
It BIR ) 2 O RN IERERTH B [HIREATE)
@ HH A9 BRI RS (8) 23 D mid o 72 (0.52,
p<0.01). THUIHL, 4 ¥ PRI T T [MEE] 25 iE
ReTOEM] D) BEER R () Ol
o7z (044, p<0.01). HETIE [RIF2SBR] B &
O [k | 28 [RIREATEIOHH] 125 2 58813 (ZFh
Z10.38,0.34,p<0.01), WIFNHHEEAL Y AT TD
hiTdH - 72 (Fig. 3).

zZ =

BEFZBRT 2 5BEROFHEDOLE

KMEOT v — MAIEEHEOERRER I3 EMTREARD
W4 OFHERITAAR (46.20%) \ZHATHE (42.27)
BIOA Y FAYT (36.71K) THEM o7 HFIREFEE
(2015) 12 & B MR T, 201340 A A, @
EB XA Y FAYTOFIGHFmITENLEN84K, 825k
BIONETHo7z T2, TREIEOEANICED S
FEAANDODE (14T, HA D 132%: 4 ¥ KA ¥
T 1262%), HAEOAEERADORIE 45T, H
K9T% ;A Y FATT 1 17.1%) &, ARICHRTAS U F
AT CTE. I, A A O (65, HA
258% ;4 Y FATY T 165%) &, HADEFEW (HAE
https://www.cia.gov/library/publications/the-world-factbook/
geos/ja.html, 20164E3 H 17 H 5 4 ~ K& ¥ 7 https://www.cia.
gov/library/publications/the-world-factbook/geos/id.html, 2016
FEIH1TH). RFAXICBYT 2 3EOMEE OF-HERHO
L, FEOERBKOENEZ T 2bDTHY, KioHr
DT—=NT—=5 L LTHMHT 2 Z EITKES WD DL
Wr L 7=.

WEDERBRY —EANLEZTELWAMEMRT 54
THHICH T A, 3EBTEIRD SN 1
AR HENCHERT, £V FRAYTIZBOWTHEAOZERIC

0 AL E DR E o 72, W7 Y T HIEICB VT,
FRFEIIINA DS T 2 5 [ & LA HEAE ORPEIZBEE L 2w
HH b &) 1B 5 A oMK FERNIR3 2 0L )
WG AY SR U C LR L 2R m i, AARB &
OV ENC BT B A3 2 G BE AR IR & 3y
ENTWw2 (Dienerand Suh, 1997). ARMFFEoHEHFix, =
DIEREIFTHHOTH Y, ABBHFIRE MR D
v g ¥ AT 7 (121140) IHART, HEo&ps ik
BEREBOLXVIZH L EEINDL HAB L OEEICBWT,
WEEOEER YT — € A0 58 5N A HEFNH T % i/ BEAS
AR N Z E AR E N7,
SEMEOFEFHBEDHES

3EE D, EANRERE LT (D4l BXO [PuEnt
D7D DIEARWER | (T DR EAT N T & ATEE
THY, TNH2ODFEFRITHT LRI AT,
[MERE] B X0 [ BAF 2t S BIAR] (209 2 0 BE S A
ZRE LTHERL, BRI EIRETEoAm] s
RN E B L\ o TR ORI 1R Al L CAF
ETLIERHLNE 572, IBFEBICBITLAEICIHT
O, WEEOAERERY — Y Ah 58585 R AN
A 2 SR ED B 202, T44] (B W
KEDYZ 7PN L) 2, PERAETEODDIER
BEM ] (ERE L COKREBROFH - HEISWHETH
52 L) DHEAMICEETHY, INHITHT DD
WMEDLIEICXY, [ (Pl T4 2 e BB IC P &
NDAEN) 2, [ RIFRAaBfR] ety - MAEE)
WX B MR EAND AT, A R E T8O F H
(HOFEB) ST 2MEENSTE S L vol, mAOkE
EERM OO L) RS0 L ko7

SR e L7z3ENCIbld 5, &9 —D2 0L LT,
[PE R ATE D 7= D OIEREM | TR 2R ED» S,
EIREATEIO HH ] ~OBEHEN 2 EEPHR IN R h o7
ZEDBHITONE. DFNTRTCOEIIBNT, AL L
TOKEWOFH - HE L V) WENFCROTR 2T T
AT Thy, [RIEFRAASBER] OWEL Vo 22k
BUED, BEELBERELoTWALOEHEINS. £
FHEESTFRERICER LT Wnw I 2R L0 -
ARG EBAALLS 525 (B 21E, Brickman and
Cambell, 1971; Easterlin, 1974), AHIFEOMEL S 1555 1
FNZOWTH TN O DT Z LT AR E o 7.
SEFOEFEBENDHER ESHDERE

HARTIZ [HuE B 0 720 ORI ER (B 0 £Re L
TOKREDOHE) ] 2T LW RED [ BTtk BER
(D ERER Y — © AR % 3 U 724k 23 092 R0 4 T 24
&) BLU [HE (B CRELBHEREYAT A
)T BRI EERIZL TS, ZFLT,
NOHPHREEZ T2 [ REF R S BR] (2xhd 2 e
DOFH, TR 20 L D & EIREATEIO HH ]
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D LR VEEEZ 52 Tw b, HEAEGOBAIZOW
T, BN RRPRFEEEZRNGE LZEHFICBNTDH
HARTIE “MBE L oR" (RIFERICBIT 25 [RiFsts
BAR] M) PEELAERNTHLIEMESIN TS
(Uchida and Kitayama, 2009; KilI, 2012). 7z, HRA“¢
xR IE L 5 720N RO EN B T L 7%t
HHITIE, RENCIERTHET? V7iGEICB W T3 ibE & o
AR L D EEALERN L R LEHAIREINTVDS (K
H - 3KE, 2012). TN DEITHIZEIX, HARDHSTIE,
[RAF et BR] Z2HEETE D0 EI 0, A4D [#
WEeATEI O HE] (23 20, X o idmAlefI
TOHMEEZEOLERNE LTHRIENL) 22 & &2RIE
LTWa. RSN HEAICHILTE 21, BRI
PHDTEN L E D T TR L, KEEZ MU T
MEMEALT 5 2 & (HEF - BOR, 2003; &1 5, 2013) ®,
K% Tl E RIS 5 A2 DS OIC B2 AT BIR % 4
QT Ez@BLT (RWI%R), W2 HELNLEANCKT 2
WA SRIICE T 5 Lo 2RI EREZHZ 5D 0
LI NG,

ZIx L, 4 YRR 7T, [HREREED DD
FEARMEM | T MDY [ RIF 2t 2Bk BL O
[EHE] [T 2 RIS BT 5 2 LAVRE N,
B2, HRERRLHEELT, IO DHEED S HE
27 THERE] (K3 2R REAS, IR EATEo |
WZxHg i SR BT A LAY TH 72 A
Y EAY T ORBETIIAARICENTA v 7 5 %hER
TBY, FWE RGN LRMEL 2V O00H 5.
O XD AL SIRWAS, [EFE] &) BERELEMT L4
BRI ENTWDEIDEZEZ LN,

—75, BENZBWTH HAR L FERC THSERAETHD 0
DIEARNER ] TR 2R [HERE] (TR 2 e
W B2 RIZLTWDL I EAURENTS. L2 LR
5, WMEITIIHARRA Y AT 8RR Y, [Bifhtt:
KBR] & THEEE] T AR, FIFEEEIC [EIRE
TEOBHME] ~OmREEISEEL KIZTLTWD I LIRS
Nz, 2o, OREAL Y FA YT ORBEBMED
ERBLTWALDEEZ LN,

WFEDERBRY — X & K EDP TN ZIm KBRS L
L6 b, EBROME EEELT HILIET, »pOEIh
S35 N MANIH T 2 ER O EE % M E S99 2 ik
RERT LI, RIS L7289 %, EICK
% 15 RS 3 o 3Ll 1 & AHLE A O Y) R BLEASEE T H
5. ZOk, BAELESIE, KE-0Y7 - hFy -
EHD4EIZBWTOARIEE FBOFRAEZFERL TV 5.
ZORERIIEDE, SRBRIIAF TR - 72 3ENZ EII3KE
HEFEHLTVARVELIZOVWTY, ZOMAREREDAER
LN THEEDIL, INHTRTOEOEFEED
el T 2 B E 2 72 AURTFER 7 — IV TORERRIZOWT

BEREMA LI EDV AR THS .

AWFei, HARERMOKEZ T4 X % PICES (LA
PRI FERERAE) 7 1Y = 7 b [Marine Ecosystem Health
and Human Well-Being (MarWeB) | D45 D —HCTH
5. [R7uy =2 bB XUPICES Section on Human-Dimen-
sion of Marine Systems D A ¥ /N— 213 KA1 % w7272
EF L7 7, RERFPRFBAYEREZER OLZ
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Appendix. L5 HEE ST T 5 N2 E TV O @A R % )
W3 % FE i
trace (47" (B —A4))?
trace (47! B)?)
N (N+1)

Goodness of FitIndex (GFI)=1—

Adjusted Goodness of Fit Index (AGFI) =1— (1-GFI)
(¢;-D)-(C, -D)

(C,-D)

Comparative Fit Index (CFI) =

Root Mean Square Error of Approximation (RMSEA)

(¢, /D-1)
N G-

A = implied covariances

B = observed covariances

C, = chi-square of default model

C; = chi-square of independent model
D = degree of freedom

N = number of factors

n = number of samples

GFIiE, faflE7 )V (ZBINEBOBEED L7z % 3T
OGETHHAT L ETN) TO®GEATH & HEiEE TNV
DILGHATHIOFPOREZ RLBETH Y, & IHEE
L7256, Zofiid1 &% 5. AGFIIX, GFIIZETFILVOH
HEZEZE L -HEFEADEETH S (GFI=AGFID). CFI
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TZIRETH Y, TOMAT005UTTHD I EBETIVOHE
AL VEHIEIERN, 01U ETHLLEZDE T VIR
SNERETELZVWEHBISNS.
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Appendix Figure 1. Questionnaire used for analysis of the structure of human well-being.

Q: In daily life, how satisfied are you with the following aspects listed below ?
Please rate each aspect according to the following.

Ex) To live with peace of mind and safety

1: Very satisfied [1]
2: A little satisfied [2]
3! Neither satisfied nor dissatisfied [3]
4 DissatiSﬁeq . Please circle the number that :‘:::’ '@
5: Very dissatisfied accurately describes your answer!/ i 5
Determine how your expectations are met in every aspect below
NO Aspect of Satisfaction Rate of satisfaction
1 | To live with peace of mind and safety [1] [2]1 (3] [4][5]
2 | To protect oneself from danger [1][2]1 (8] [4][5]
3 | To use energy and resources appropriately [11[2]113]1[4]1I5]
4 | To respond appropriately when a disaster strikes [1][2]1 (3] [4] 5]
5 | To secure the basics for a good life [1]1[2][38]1[4]([5]
© | (e, s such as clechiis gas, and waten (1] (2] 18] 14] (5]
7 | To have enough food [1]1[2][8]11[4]I5]
8 | To have somewhere comfortable to live [11[2]1[38]11[4]1(5]
9 | To get daily necessities [1]1[2][8]11[4] (5]
10 | To keep in good health [1][2]1 (3] [4]15]
11 | To have the capacity to live, grow, or develop [1] [2] [38][4][5]
12 | To feel comfortable (1121031141151
13 | To secure clean air and water [1]1[2]1[8]11[4]TI5]
14 | To have a good relationships [1][2]1 (3] [4][5]
15 | To cooperate with the social community [1]1[2]1 1311141151
16 | To hold someone in high esteem [1][2]1 (8] [4][5]
17 | To be able to support someone [1]1[2]1[38]1[4] (5]
18 | To give a child a fair chance to succeed [1]1[2]1[38]1[4]T([5]
19 | To have a chance to achieve a goal [1][2][3][4]I[5]
20 | To enjoy one's hobbies [1][2] (8] [4][5]
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