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Abstract

Undertaking dwachimpdaememnisng publ ipgl égsscstuaiimadb
r oil gchiimsgust ai nabl e devel opmenrdtn (t$hD)s ategtalred , m
based asseppomeaictmplvemenmads womb idpygcad,hsbhased upo
evi deaseut c d head Il ndicators produce. Over t h
ndi cawbredly on an 4dpediceipdiuaindgd osheamlsfa giati sm e g u b
igni fincance ai Nmdnt jiwigt hhem € € € arspiorgt ahgei DYi ng
ndi vi dual 6s adiedi agmmpwBi) t y & sTtihksetl dcdayn baeiant s ol s §
and clarify the scope and functions of subj

- -

concdpt wmanld t Wwh cerxeatmniglaé | ysabi |l ity of stuhcen i nd
practiced ngtstasisreaslsi | i typr pokbesy dmgpanmaes eomun
Further mdhree pesabaoatiwmising subjectiveunSkligpain

u
initiahevenpt SdsNatit nabs@ Develiospmeinstloa®@adalog i (|
xamiThedpresent paper consi stseadofsitdiudeateasme wor

I mhe frame®ecki @map&trhientgrloodbuacle st ransi ti on

and the role that | ocaubbhuctplpood d i awldi |i enp |
outlining how WB poSecipmevReces hae ISDi eondeat)
scope of oveca@anhndeEBtbd sl aanst htS8leed s inn e3al WBe v &l
studydés own right while exploring the scope

strives to pecuhen80Osk,a onpetaysoud rhien g WBh eb yf isnydnitnhge
Sect bpowirgilwhowt SDhe muni ci palaclivehweeld iarc kdhaopvd re d
t he &t ewvhie £ihdentWBam@MDGsnvpol i.Segmalpomebd de

brief yet extensiivediswithmumEade s odo stchéeb stehériened i n g
whil e prmgpleintangons for further study and pr

Furthetmerd,hree i ndi viadutahorsawgile gtam dor D
di scussesbondypfStulnd w tlu s threa tSéstthmeemidci p al l evel
antdheger owi ng recognition of using subjective
assesisanepiltnogp mp a IS®t | ¢ Ot enan i ci palfherydi girgesutpusr n,
raise the need for a fSumutdkhxetr nsstiuvdeyl yo nd issuchy sesce
of WB as the overarching subject to be meas
scopes oaoafdeSDlisdii diftetr eme e naat teedn id@Blcd ajl eec. t,i ve WB
we l | as subjcicdtiivrec tWBv)e aanpdpr oac hexplegtdn d ubj e
cit-basaplpr oaches) alongdiedd | omldji &g tthievsea g 4 gs.
i dentairfei,edoncept ualmeyw,sg mas s VBjaptadd e¢ iotfit aermc e ,
bassulbj ective SDIs can most .Ripndalimaw,y y3 meaamr
t he us achiitl-b & gyg dobf] €dDtlisvae n a practice of asses
at muni,anidp gillhvte8d a @adlfl itsyi ng such indicators i
SDG initiative. tThhee dfeitnedrimmignsa nhtisgshal hi pfgehddt ssvv a ¢ | «
as wel | as signifyi mamWBiicnpmeéatSslDceng progr e
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1. l ntroducti on
1-1. Gl obal transition of sustainable devel o
| ocal actions

Sustainable Dewvblopmenatrac 8dohgi llednoesaln s oci et i es
admini stslani ¥e87Teviehe United Nations (UNs)
anbevel opment (WCED), which is known as the
chair, the Norwegi anBPunmatdlndgheedraobradpt ar |
definition oOuiSDCommo(t MiFaleatiosgatin2 0 1 6t)o eSnDs uirse
that It meetpsr & sheentn eveidtsh oot tcheempr omi sing the
meet t meiefdeO D, 1987)6. ThetHaeti basbno) shgme
be sustained and wultimately enhanced over

measuring and achieving SD is of essence (1
Environment and Devel opmearetic op&J&SCED) butn Re od
phil osOphyCommomorFartmumractically relevant by

oriented Gaeowypeloagrhe rnto. I n this wvein, the con
acti oAgeonda anld it sLboedard dAagedglkeidont o undert ake
actions at the | ocal | e weallb,l | U tplool @ &l y 1. Angp ¢ e adnae n
clra ftihpedr t i ci pati oot aedll ocawpeéroatiitdnes i n achi

to MmO c hahbtltoefntgeensi nod be @d lwhaeaotehassi toBgenti ona
l ed conferenclkes adagucentel oped ¢l obal talreena,
nati onal O&awmwertrmme ntng er nsaétfif dobawshrotr ANGE@RA,t | 0 n
1993) . Addt heomplplriynaadbh | oft yssatideeamde ffyaaoaigl iptra
setting agenda, and format.aal 2@l pol Peeateesr £ 0&
2016) .

I n 201 ,addemiJl y adopted the2080pAgkbadsai ¥
Sustainabl ei Dewkiooe mampdohi cg ognonwms al | actors
the Suesbaei nabl e DegPGeospmeas Gomamsl ated as t he
andvirséinigh enni um Dey BMDGpNe( €0 ShRMEGL. #HBX016) .
The transition of the gl obal SD discourse f
including effective policies towardestlwédi ea
coll aborating stakehol der seti.nalaZs0 IWdk ,eveetr sk If | e
2018 For instance, target 14 of SDG 17 addre
sustainable devel opmenabtesand Hengaete7rebpBD
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participatory, andnak e pge saad rUtradl ttl ie \de e Noiad! @sids is o 1S o
Economic, C20h8)!| ,ReSMMmG kahly ai ming at O0Sust
Communitiesd emphasitieend hathoulodstbhe mporerdeant e
despite the need f oat.gdlo2allBi)boubealnbgal Smioi
achieving the global p&EDteadimbnst driomg taed ga
achievement protceisnkaeeb.hgée)SMOIG8 con

1-2Indi cchaoed assessment to public (sustainabi

Il n the context toyf) ppuoblliiccy,( mubsitifaseshftasbeidaeat Ay c

pol i cy aagemadjao ra npdo | incuymecrhoaulsl eemngtel th ye sh.a sTeod t hi
policy is one of the,whosth daefiildli trae @25s ptr @ btl |k
agenda setting, based upon systematicetvi den
al, 2018powHerzs] 2Z&006; Mund a, 2013). To suppo
instruments have developed, such as sustain
(Heinrichs & Biermann, 2016) , i aocbhlugdng, asa:
bencrhkmprgp gr ess agayipnesst odi fnfuenreernitcal t arget s,

tools thaseiddaerce si et ,makliln7gt (AARE&B ) il y®Il ar
ndi-cas ed astsheasts mema@mp @mpat eas e nicrrdeiackaeteogrl sy h

empl oyed, gi ven t haarar elnida hclag osrcsi, e nthii &clht oreen dy

for ens&ceornicnegpt ual coherence and relevance of
subjtectmeasure ( Ramodbiagp pCaaicrho he2 &9 )p.ol i cy me
communication by delivering t ange nbvier oinnreonrtnae
soci al, economi c, and t et.h,ab2Mctc?ocrali ndgd we | a pn
based assessmnmeart iimp oorftnagnaarddii rogo m@a loircysspr o

—

owards the inherently complex and intangi bl

Me a nwhiel eadotpti on of SDGs encourages all
approipndiat¢c @t ors to moonissorgilvagh aB3Gx swi ltlheber
by indicators focused on measurabl e out come
indicators t o monitor SDGs suggesteacdvdly t |
i mpl ement awhi ch can be applied to the natior
relevant to the | oetal,als2e0dl 85D Gsg i(vZeinn ktehranta gtehle
to generate disaggregate data (UNSEGrs26atd8)

theoretically applicable to the asosmesvsemegnta o
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di reepcptl i catgilooPRdGf i nhe cat or framework to the
the reliabi-badd aodsdasnsdmecifart amasvot keogbkbobabks
specificity in interpreting SDGs, including
policy formulation, reflecting poHS&Y. @adi or i
2016i;nkeenagé2018) .

1-3Si gnnfgybmveilmrg in the sustainable devel opment

1-3-1 . Basic human needs: Common, ebceen cngyp t aurad

sustainabl e devel opment

WB in relation to SDndensbandliegr hpwototthloiseed
to one anotheaiB!| OKjialgl t h20tharacteristics of
how WB can position in SD, given Brundtl and®o
and f ut uornes 6g ebnaesriach dn eseedvse s a pgWBt st hdit e¥%B cons|
basic (human) needs as its fundamdntadl20d4d@mnpc
Basic human needs refer to the fundamengstal n
2012; Sirgy, 2011), inclwuding, Shuelrtidn olnpr @td:
houses), sanitat,i oprhy sk asaihas @imedd iyg als adaer eenvi r
education, and human -Ak&atZ0In7s;hikKisn g ,DoRdnre: ,& ¢
Sever al studies suggest that basicthuemaholne e
Firatermal needs refer to basic needs for a
access to ecosystem service (e.g., clean air
D6Acci , 2011zl 20deismg fatomeecetdedaby bapiesar
ontriapersondéds soci a-lc olninfee,t i ©c lanals red @italon:

ducati onal conditions, and freedom:; and co

(

c

e

engagement , soci atbcieaqtuiiary,, amd | polti veealssre
Leigh & Escande, 2016; Bertin, Carr-Heayné& Gi
et. al2RNilNad M er,al biasiea cre@pevidesd and p-sayehalt ogi oa
bywnndual adpesetlpesbomeet i ng the aforemenhiadaned
seddteemctaal f satompet esoeEa tathet i c needs, pSYy
(psychol ebgeiiciatfl) ewge lall 201 4 ; Sirgy, .RdDcldrndi(ngd ey
expl whiahgc dmpaseshuman nheWBi i el pdiencedltaartoidoyn t

SD
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We tble i n Sustai:

ADeve' op

Basi ¢c human n

Mat eme ad

Fi gThe r el ati on sheiimgb atnwle suswalilnabl e devel op

bridged by entailing basic (human) needs as
1-3-2 Ar ti cul @teii mgghSsweslitlai nabl e Devel opment Goal s

I n the SDGs context, the United Nations Gene
physical, smeWBadWwhi laemddevel oping equitable at
wel fare and hinghaxd@d ot easdidWBgsEsnisnugr e heal t hy

promot-eeiwmed | for all at Al i e rargatsiav( ediNtadn, a¥E0 1 5
| at eprtelsyent ed i n sever aBGs.t aFqretisn sotf a ntchee, vtaarri
addresses 0By 2030 prreandat awweg eb yomonneu Iniidtc ya eflarsocens n
t hrough prevention and treat mentnganmd Lprkema tse
1 of Gealt 6Deryvy el op quality, reliabl e, sust a
i ncl uckignemal-bonander infrastructur e, to suppo
human-bewehb, with aefacdseogouni adlbloe datbareggest fDr
of Go al 4 aitnsePeocempage e of children wunder
devel opmentally on track i we-thkeiaddWNGA, | €a0rlni)mn
Alternanevefy,t he majoriipreiheci pleaas odifciasm@Gsu s i
associ WB.&uwt &h V&290ell 6ianr g (scec J)ianatl usi veness has

i n humajsodieglhaEcowprneidci stri bution, 18r SDap abi
intend to ensur by s enhmatcd rnigd lu,p issyceahiedwBhcyi aar d

undertakitoguaadti uemn v e Hloeweetl dboip mechda can be see

4
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devel opi nngosgtovuenrit bapathectibauvbyi esn empower.
communities by investing human capital and

redutchenigr vul nerabil et,g .neaxt puerad e potd & d&sttViegrgpsulgihn ,
1-4. Ai msdafudtyhe

Indi cator sine 8pl ages@dlsissnennt udy defines them as
indi catops$ ag&Sairsdlae hesef appropr iodtferisn ckifda tc:
management of I mplementing anldaddaithusaeepng pu
recogni sendnubhhayodx amdBi sndinvil divwaclaGesd clhndt | enge
conc,eraassoci atseuds tvaiitnha bilim ¢ glybliiscsu(essust ai nabi l
Honda. al;Shl®ta.i,al)20H®welvees , | antg beembjcadttiiwa
i ndi ctahtaotr sr el y on quarhtaivtea pbreeedno memautr leyne a mp |
measure progressfrnewaetdtel yrBfasiaMh@rch t hat i nf
citizends WB, douaes @tul@a nit inek a6 v va@UEAYNriegl ecti ng s
assessmenet ( &L2I0QI9Mt. ktahrielnyt,er nat i o3RG | y ndigc & te d
framework consists | argely of objective indi
various targeespafepPGqualitative, | eaving m
Kani e, & Kliom] | @@mdp e r &Da sasbd ses noevnetri criggrh e

constfroauinmd $ he convention@ads agp pa sshed spmdanctit n d ii @
anrdesearebh@e@rsigr owi ng osfi genmpigwtya @ céedii iehtae t y

omn ey seomallyatbiace-de on dagseell b remecadstire dewpr ee of
more acbavat thgegwesbadexasditme s cwolpjee &0Odivre

parti cufloarmuni depell a. AT e Ds mhe mig lupdoysagnd iosv er ar ¢ hi

researclhsgdeostl ioors

ONhat drosuéj ective SDI sthmeragr esns asfsemsnngi pa

devel odpment ?

The whtovhdeyms |tad hé yconceptual characteri st
wel it has puaa@athiidalty ofi assusbe sescneinvte pSDalcst i c e, by
sudi es i n Japanmdiee whwn iec idpsx Itdditrviatédsestithurdeye, s i n gl
t hr oug h hreehsi ecplor ecsht& uornt h e r i enl ad@edtadaastiveedc e dr.di ngl vy
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2Characteristics of overall sustainabl e deve
2-1 . Maj or scopes and functions
A wdkebkigned indicator framework will be a pl
and pealoirtm carleati o, i whioklkminregpt bwf mStbual |y
acknowlaemdigii mg edy a(hHh®Kk . earil@®alb6l)e. 1 i Il l ustrates
t hat overall SDI's present .
Scope Function
) Pillar-based scaling
Scaling . .
Spatiotemporal scaling
Monitoring policy progress
Managing

Measuring policy targets
(Technical scope) g policy targ

Assessing sustainability condition

Reducing the complexity
Managing

Objectifying phenomena
(Theoretical scope) jectifying p

Anticipating sustainability trends

Reporting Highlighting sustainability trends

(Technical scope) Presenting sustainability states

Warning signals
Reporting

, Diagnosing problems
(Theoretical scope)

Educating the public

Changing of individual behaviour/political responsibility

Communication Raisingindividual awareness to SD themes

Promotes active participation in assessment

Tabl Blajlor scopes and functions of sustainabl

Most SDIs rebgabiontgmeasmajpgomiulblpasretds schil 1 g
defines measur ement subject s, i hc,acanddasmaad
di mensignsi tofan®D yses and adarfdss eod afbriD oisrmstsalre
pi l(lTltlNGED, Sbme@3 may consider other di mensi ons.

that society entails cultural reality in its
pillar gains its importance in meaderitaki 90,
SD initiative becomes increasingly crucial a
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economic swecWBal( dHaeard @l 201 8) . spaBotemmoraldsgaling h & t

defines measurement subjects, tfakaim gngi.n tEon saia
this scaling is crucial to the accuracy of i
significant i mplication for the divergence o

thus (Kekl at23@a8; aRamos &0C9) .

On top of that, several studies suggest
moni tori ngnganaonrcepdrutail | ' y and Moencihtnoircianlg yp ol
progress, measuring policy t ansgethsi,ghlaisglett
sustainability trends, and reducing the comp
(e. g., Eurosttatal 2024, Singh

Al ternatively, SDI's play a role as a ¢
audience bouitnft wemegdeodod SD Il escesraffesothet
of individual behaviour and their political
War hur s,t ai 2@82}) hefiSD & \Wanmde ispersdasrhadti & s accitp avtei opnma r
i n an assessnmnental@0deste. s,al 2E0ds6k) .

However,chalhleerkeeey here is to deliver sin
based on evidence and eawidliynoedqradtli2eaid? ) Dy
Accor diimcgdryporating the par tfiuanwlaane n sbheabspeddd 0 fi
assessment towards SD, as it facilitates cl a

concept, appearing as policy agenda and chal
22 0bjective and subjective measurements

Measurements [ of SD] are not a sole techni
objective and subjective data are required t
identify gaps bobn awanal abefte ecall ROOOPai gl it z

On the one hand, SDIs réiyeng objaerbef eceéei

capable of guantifying the complexities of

conditions, t hus t his approach S particul
substantially independenét .0dl ZUbe;ec il 2®H 2 wa
Veenhoven, 2002) . For instance, Gross Domes!
widely used indicators, measures e@oadnomi ¢t hpe
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outcome helps macroeconomic policies to stim
or facilitating markets and trade to invest
societal progress and SDe mtuwuaraicawesd oaseesu,e nw
scheadnd practitioners, as it gegadds$ heegati v
up and remediation as economic gai n; Il i kewi s
not countedtwetbhomg, man&keudi ng hedtusalh2d0ll1ld3 )wo

This also suggests the inappropriate use of
di stinguish activities that have negative fr
codeir -eccomomi c factors that contribute to ent

To overcome the negative iIimpact of i1 napp
in assessing SD, numer ous studies devel ope
devel op@®npragdess more relevantly. For 1inst
uses the GDP score adjusted by calculating t
the value of negative costs (e.g., nenemmaatl i nc
externalities (e.g., the cost of pollution)
of the GPI depicts a trajectory with taheonst

GDP outcome presents a osuhtacropmes pdiekpei.c t He nntoer,e
progr etss®@DtPh aarf whimaH.arA approach can be seen
such as Living Planet | Enndvei xr, 0 nGrietnyt aD e vSeul sa pann en
Enviromrmeerdtoalmance lonfd eSxu,s Eaarbdn albmnl dee X\We |l f ar e ( B
Jochem, HoavGew®)r ., a | arge part of thosenalter:
objective measewmiaepgneonntes ,t ot houvser | ook soci al b a
wel frerleat ed pgolsiuteiscaandf reedom!| QRABI) sz eaws ki, i

provide misinformation of the SD progress 1in

On the other hand, SDI s rieil.yei.n,g sounb jseuchtjiev
utiilncievi dsahédbs pedgempaétceptsed bDagbynewlsiuacte s
a systematic understanding of té&t. ,&In2v0 0r6o;n nEeinn

et. al2012). This approach provi des dcdtei vaes sers
associated with the context val ues, i nstead
(Cratte.i,xl2015). Similarly, several studies s

role to reflect sasndkeltol®dggmaso npr @ fne raenn caes s e s ¢
the most appropteaeé tbestee man taef (Chdg a |&
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Sirakayandko6addprs that measure basic human
significantl ysteaedygl wdd WBNn atslseess ment and ind
D6Acci ,2011) while the concept ofh®&BSbasobte
(Munda, 2013). Therefore, the thorough char a
depiceepl dbyi ng t he tchbpendepatof sWBmahdyed i n W

3Measuwe-blgi ng i n sust aiamsahkelses ntkentel op me nt
31 Def i nathlgi wg

Thd scueti weliingi 6WBhe shaighy refey®Hh gletgh eo viears t
decéad&eell , 2011). Moser (2009) argues that (
har moni ouwsnvwirtohn ntehnet but al so Bhwmahdi neéicwigadu a
col | aMBtlinvesustai nabi IEistty guUu &l iMudr)apainpe §(,2t0h a
effect of sustainability policy and develop
capaanidt soa@omomi ¢ WBprAsosodhunderstanding o
bet weheewo concepts help clher fwaltihckatviad ueofoft |
(KjellThe2@bh)ept of WHBiIi megnismlheménwli y hmmlot uni

definition, and its interpretations depend ¢
2014; eKiag2v@ahdgnl, )X2.01Bhus, it is ionfghsi gantept
in the studydés own right: I n theubpetestt bét
mani fested angetpo Itahouge agsouarlash lhee, daemd ee i s adc

assessuntend me si ntdhi rcoaut gohr s

Thec oncoefpt WB oft en, tuarkd enrgs tiomttdos aocbg cewcrtti v e
subjectivett ad2044()Ki Rgrst, objective WB ent

On t he omae eWwB8mad, met by achieving a certain |

conamdg, including, maetaltthl spaseesessiaond mater.
D6Acci, 20tt.lald®¥X¥6)h.g OrsotcWBAloEepentbandpci al

of peopl eds | ife, such as s oecti,ad |2.Cc3engdd ntd,on
subjectireeoWBhisewgh an individual 6s experien

satisfaction with rleitf.ealQi00OQU.M&Kti2n0gt £ 2 tP ¢l p P i
2013), fwheiqgcune nitsl y uswad hs yort chreyr mosthsmiay ahap gir mes
gual ity Cosf6tedtmniaaml 2 00 7e;t . Dai | elnOedr9 ) . Subjective WE
i ndi vi dtuiad sl emosponses, such as positive or
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Dieper,aal1999) . There sand evndratdtweaearnr omhl jad d toin
subjective WB. For instance, those who with
conditions (e.g., food and hotusiadg) mateal sh

experience higher subjective WB (Sirgy, 2011
happiness may decrease evenintrebhses MmMBO6ACCI

However, di scussing those points is out o f
emoti onal state or irneacnpiloenmeinst i magr doluybh iti scr gpeot
studyds focus i s othhespeandeptngala nah aarragcuti enrgi <
Hencne,t hhe foll owing section, the present pacg
sustainable devel opment i ndicator s (SDI s) W

indicators, bmsaduupaog WBe results of reviewi
3-2. Maj or sbepegofi ndelclat or s
321. Objective and subjective measurements

Given thendobBjubd¢ticte va facets of WB at the c:
indicatobesl asaspnbhhedortdaeclkei pvoltdr traits

Objective measurements gaugehmat e€eril alhelad

ohousingd)ysa cal resources, referring to quant
whitheore¢swelat g i n etrhiaatl )dbramseileco d ( daav eilno p me nt
asses(@Shblesaats, @0.1212&Kih)gy. Thus far, there are
applications of WB indicators, relying on ol
Devepiment HDIidex which is e®lnye wded hWB morsdi owd tdo t
for three majoepdemensiogshamdn WB: Heal t h,
Il iving standar d. Each di mension is measured
|l ife expectancy at birth, mean yeamnd @ofos<lt
nati onmeel piennrcocapita etes,pbkeMitdhpoluyg h( KHDnlg 1 s afg
numer ous cases -iohmh pPBr aiscelsameatt Heh es cnaap e omfa l |
i's still rat her l i mited to measure a ewhol e
di men#sMooes®ver, the method used to the index
calcul ates individual indicator values by as
as genui-meutyr alal arerd requi ntes trher maltt iceoaneasimyg JCih
2016). Alternatively, sever al organi sations
Caniaadn | ndédx i migeWe hdeWetmdi rChiiltdh&uropex of So

11
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Heal th and the Sxys{(aeeabheeS$Sbemrdt yadRiOdd) . i n

On the contrary, subn ean iivredimeiaivuaalledsse npcent
of |l ife circumstances, which reveals the 71
(Barr-Leggbn & Eskrande, a2@ligi on, t his appr o:
measuremeat dedrdciedsodfsabj ecti ve WB, given tha
optimally measured by bdiutecaVvegr alslkiingvelnd( Bl
2011) . Thoewriengarneumper s of devel opment s of \

i ncorporate measurement-lseioghs&bfEFecande, WB0 {1 &

policymaking often fails to include public p
alupb a policy goal must reflect what they n
a cruci al role to obtaint hnreopueghhd aicy oipm o oma tr
(Veenhoven, 2002) . However, it I se falregaute dt H ehi

l i mited aspirations and thus represent mer el

than absolute evalwuation t-lbeicgahl i &r &seadnceca,p

Li kewi se, it has | ocamign doid@bnd ucaotne rr porveetr asti iad n t chf
scale differs in each recptoaneabhe wkdc @Chamk
2016) .

This susggddieadt obj ect imeasawnrda mairhyg lesca itvlee maj o
most WB i ndiTchastsowrd ys yfsuirettndser s € o gbeyi fosfy nSthhhess i s i n
findings

322Specitihgdcmgpe of sustai nablree fdledvdnbechpgmenngt | n

indi sabpe

Table 2 highlights the major ¢ ha hmecatseurriesnie ncts,
met hod, and outcome. It contrasts that, objec
to whuahtitative nweimghtiismag, om. gafs,svgnedpbpl avh
subjective SDI s indgviduals pessonaljgdggment @ lewaluatonf dheir
measurementgo which qualitativew e i g het.gi, selfreporting, based on individual self
perception is assigned. Therefore, dbbécomes thabbjective SDIs produce can be the absolute
standardto which other measurement models and indicators can refer while outcomes that
subjective SDIs delivaunderlierelative values that can merely provide temporary information

of what is measured

11
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Objective Measurement Subjective Measurement
Measurement Subject

Objective Subijective

Measurement Method

Quantification; e.g., normalisation, and Individual subjective evaluation; e.g.,
aggregation self-appraisal andeporting
Measurement Outcome

Statistically reliable thus referenceable da Relative importance and values

TablMaj2or characteristics of SDiln meacarrcarend

objective medssiisébment i ve

Furthermore, the examination and compar.i
seem to be designed, focusing rather on the
although wunderlying concept s, such as basic

policy targehs mand&géay)silomgtViBnnitmaddct®ht er s s e e
devel oped to measureHmotce&a,coo0poOoepptrwalr hs ol ] aNE
i ndicator s, i n particular measuring subject]

reliability and conceptual relevance of the

A clearer picture ofptbtetedcopemplfe®BPhstele
the scopes of WB indicator measurements. I n
extent to which the norms of SD armakierc@ginms
the Japanese mame v eora,l tcloemtetxdat.udM quo of i nit

is also illustrated.
4 0verview of the Japanese cases
4-1Key factuusnaitnabl eatdetvled ompureindi pal l evel

In the Japanese context, muni cipalt i gbeeramcme o
strategies to achieve sustainable devel opmer
progr ammesalofAgenndda 2rmu,ni ci pal master plan re
in whicHodavVercsheal | engsiss twaitnhacho m@ eyl ¢anrsteov e | y
systemattdcabbged. (@aHRQOAd® ) .

Thusvéaarousofr ememairchpal S U srteag anmadbid heg od e v

(sustainability) policy amd Ja$mets.samle2n0tl 3h)a.v e

12
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Mat suhashi & Nagano (2013) revi ewed on mu n
municipalities to examine theeexwédnttht cowBbi ¢
environmental, social, economic, and individ
policy goal s. The authors pointed out t he
municipalities addr essetdi vteh ef ogrleocaneeds tb ye cao noa
while an environment al perspective was | east
few yet ambitious municipalities addressed i

with than enwir ommentsaulggiesdwse t hat a sustain
addressed in a way that corresponds winh the
which i mproving WB thaalrepreseht 5etbe bappet
in a municipal l'ife is also prioritized. Ho w
perspective in terms of satisfying &lhli r@iill a
et. a(2013) examined the <coirnreeslsata md sbeevt ewreaeln
| ocal su.stTahenyabhiilghtlyi ghted the high | evel of
by the same degree of | ocal susparoabvédt o

vi t xlliotsyeness &mwdnmat meat t o (The scommpunmietsy t h a

ci t pleeeppi ness  wi | | contribute to ivmpcreo.vvienrgs as
Empi r iHoanldddy , (a2015) proposed an i ndicator fr
sust ai nalgialsiatkyjy «ofi tN, referring to the munici
assessed the extent to which individual pol:

S

achieve the overarching policy goadautthharts r «
addressed two key r efodrhkesa stahaabtl ec oduelvde | og mee nlh .
Fireomparehensive indicator framework that <co
identify a weak field of scpwtbtliincg piongiooxyiaad oarnsd
environmental indicators, played a crucial r
suppdrmrt aicnighev ouvaghn asbuset devel opmeinntc loufs itohne ocfi
st akehe.ltdleg s¢ci ti zens, i ni aal tddserges noepnnie nptr oocfe
indicator spycslteeeny | aurad i bime was strongly recor

reflecting |l ocal values that they perceived.
42 Munialimi t ioafSD6& es

Regarding a | ocal pKawa keastle.o aof f2p0@iIBPts e d no Wta ptam
Japanese municipalities did not r eecwigde nste ST

muni ci wiat hpgwlegtoi on si ze of smaller than 50, 0

13
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have any plans to initiate SDGsi tphrepricrigdnacde s .

SDGs actions or alreddrye oMagstudede reat(e2d0 1i9n)i teixaatmi
a relationship betwBP6& nd et geo ail ,sd iacnadt arasr gteht &
monitor a | ocal SDG initiativeredfy KLy6otion dciict
employed in the inimiatiwvkeer 8bGngoalds wot ht &h

i ndi cat ora, pneeracseunrtiangge of women i n an execut i)
5 foo@!l 5; | i kewi se, raenc )y aldii rccatt eod t, & ombgaes butr & lgge te
5 oofalG 12. I n addition, the authors also revi
to Kyoto employed subjective indi maenmneceai veadc

heal t nSD@ itmieti ati ves.

55S5ummary of the individual studies
51. Study 1

5-1-1 . Research aim

As the foundado otsotradl ytdlyex pWiotm el ki ndr @ f m@&Dtl s
supportepdabgse hmudiaci pal ghwsirsnme mtabidsg twelple
coubled seen i n tThoe tshannke addmnvteetixptped and propose
sustainable devel opmematcondacaéeoss $ S0l &Fielri

polpriyooi t eesawaonds a single goal at | arge, |
5-1-2 . Met hod

Ap apbearsgeude st i onnai re s uiRVéayp awmaess ec amurnii ecd paad ti tti
Arepr esentnatniive paf ardantiend 30 @ipm @ilc amh or lse fr o
per spectth ev e ppoolfiyocryo t t heir. Tmermsten @ral p € r et shret
respondents (n=484gniwkEoedmtebti amisawvalrlsy wer e
el i gialvhea for fUht bBest adparligmmpibpayle dc o mpke nent &
means cluster analysis: The formeingetpeddae
vol ume a | owieltenkee Vv alt adll omedhddmu melr ossersiumg e c
accordance pattgenehatceat a

5-1-3 . Resul ts

The sbsghtifghtesd§Dke f | edcitfifregg ent oai e dst gHodl 0 Tt y
sustainable cityegahdedth aeueecpi @aalimicamtdgt pbel i

14
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Japanese muklhrnamewmdr K pv/e®Greaintepe diost compr ehens
0@ahi mag sustcadtnyaadltenough t he trhees ugl$td lughuwgeduesset de d
significaatdbyomnc spcCmmmietsy a totEacpH sbpeymie.nt st a
Gi vemotsheaspondenthiss 8pptols kreedsdairadieydt he maj or t |
sustainability policy: :MasmuheciJpalaiotssaeeisoud i C

conomic wipblkendaerewei gt iemgi pohimeacné sl great e X

]

e
Framework 2/ Group 2 consisted | argeGrye eonf en
Spaxnmllat er .q uHaolwetvyer |, t he tsdt antuinsitciicp aslh aweeds tth

t hemossutr vireeygati vely supPplperefeadr ¢ hitshe& D3t skt

o ©

—
-

amewor k was rather r@gresant stai speci 6r canagpc

ul t coul d be an alternative fagcelad t o e

ﬂ
(¢

=)
>S5 - < un < ou

I rormm@retodalpubl i c susFramawod kt 8/ ondupgy 3 [
titutional approach , 0éprpeudbgipiodeids ue s aif roashi
government alr eiqmiil taifsarten | vee st aosfk sca naslu cahd naasn d st r a't
Re

co

ewabl,#erp@emggbysehect.edlpioknedveinstes, Framewor
s 8 ygadfoifc erctolnyomi ¢ pol i cygri yuptschautsomagn easneonm
nd mieawhsp pr oac h. Fi nalFlryametwio e k asfhyoGoeadatpe hdsf t

i cipptedi eariinptgol iecniheasnce publti hceowmenlunsat @ a ¢

ec
mu
qgu
attacameenitghbour moshiscas eltty tshusgtgyesakbdyet amb

®»Q S5 O

ity of | i f e,assswpcpg oabtfjeedogi ¢ é e i nOdiecnaat hoi rt sy,

muni ci pal Japas atchkken dnegreetdigeeide s t hat aismenk Itlo

as uassisnogcsiudtjedcti ve i ndicators in the assessm
514 Di scussowmal asido ©

Thitsudsy r e veheel evchstthantaj osupp @o s @ccaosmpoom cce mtpPp r o
of pablLstaipmwdhbiclyi tiyg a&siumitrmag nathlue ciegwnr ded a:
sustaipabi ¢t ginmghe JapaneisteiMasamwltiblda r eospseend

guesstriegmrmadiwngVB can be understood i amosruest ai r
profound understanding of the scope &ahe usal

coming ewrhenteldeabgr atedthowmdeangawastedns

15
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52 . Study 2

5-2-1. Research aim
Previous studies pointed out the increasing
coll ective WB in the SD context, al ongsi de

assessments. assumed that Ssubjecti vaep pirmogira att @
measurement i n SD assessmentndtiovindeuaasl u raen ds uwhojl
for i nst dnicfee <atiigfeact il ont bre etxipilsoIrsattwdyysii o
examined how the concnepSD;ofs uwWBs ewgause nptol syi,t idoenfe
scope of subjective indicators compared to o
empl oyed in practices @dns®h uatmidil g\fBc vaasdsgeds s me
overvidewtomabhgaemgpes of obje&DIsethatd soh] dct
measure associated WB.

5-2-2 . Met hod

Thi s csatrurdiyed tceuwtat ure revi ew acre ds tawdfie sSsDmaeafmtd n
WB. To this thd, Welb afs e fcaoartnedrea tduartealrbisaesaar ©iht i al
result mmeseonutsed i terratwhriech( mas3 ., fuds)her SCTr ¢
possarbtliBdhliess studyi aesignéed i nolnudddeelpiogishlbe el
andonsequent8l®yl irgeitlrliee vaerdtei.@alnad yfso s

5-2-3 . Resul ts

The bsreweualttk lea est ianpcptriovaec helsomg t WwiDeéls i fferentii
(i .e., matjeantdibc® Bl as wel | as. Mewmmjwend tl iev, e i WB
hi ghltpgbhede three SDIs wereocapapbbedionhg mé&R
opti madbljegctlivended st o meastur e elpabisce ahaetder i al
(e.g.,, imcwierefgolrl oovapt uri ngbaerdaipe@Bahni ndg e
assessmenppapleesdaurngsecti veeo SPL $ madslud e subj ect
repreg¢enmedrciotlyyéesc)ti ve human and soci al need
ful ficloment d ubheeWB,] mbew@mpabl e of captsuorciinagh an
WB in the3piutt-icaoesmidbj ecti ve SDIs peembut ethest s
of perceived andspcoclycho®!| sgtcafaokeieds, wi th ||
(D6Acci, 2011l 1DiwdNerh underl i e i n suwlpjaebdtes t
of capher idegr ee soufbjiencdiiinviédhiBl abssses s ment out c

16



Fr amewor k Paper
524Di scussomal axnidowr

The findi ngst hsruegeg edsitsetdi ntchtatve SDI s were capa
WB . | n peaxrptleieadud i atrb, 2 eseudb | eSdDticisvuel d mo sme apu n ena l
sotiand subjective WB, respedthiev enteya s uwlreimem:
obj ect iAcec oSDnhsvagrl yarhacp pngashkeseofi ven®&Dtat omn
based assessmendt osyas ttehno rocoaurgthr iabsustées sircdart to,n dg |
measured subjects and pregr e@ad 2 0@ Y nt chdeh &taamed
rel evance atntbecopsbijfetyi tolfpesa EDI sei of SMeasses
C omi ngc artruice dc aosuét h siJeaupdaym & 13 ie c iod a ITistuk u b a

53. Study 3

5-3-1. Research aim
The wusability of subjective indicators empl o
the municispat beerlf Shimy lieaxsd wismebd.l ity i n the

| oSE®HIG action has been hardly studied, due to
in SDG indicator framewor k sHeprtodpjos eslt bdyy vairn
examine the wusability of subjectti we ismudit@ad tna
policy, which was repompreahl erds ihvea efmuanti ktta hpea | m:
also explored the potenti al usability of suc
To this end, t hi s styudcya s@Eatrdriteuedayu roauit | fasnd kewxlypal ,

Japan.
5-3-2 . Met hod

Thi s studyaseamtdruucctteudr ed i nterview witihpatthe c
admi ni stratwhon erfgadgnepk vabnmetmd | egal uating the ¢
public policy and gmapbeasS®dHEG qume st iadomvai re to
participated in SDG workshops hosted by the

February to Marcheian2a0¢$9edEacbidgt €oweent ¢
Factor Analysis respectively. To compl ement

Descri pttiwgn bd n ctdRreegp oorntad Empower ment f@r Japa
whiprheséhteegol i cymaking processes an®&DiGhe ef:
Future City | @i twiblétsitwda bdebeD Ghsaovk uime wet erjpo e alel
and operational iseldatwmddon ner awgrtdmsetting

17
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5-3-3. Resul ts

Theswift st hi cksdggestptdi bhat subjiemrs$sieneghe ndi c
Regi onal Empower ment for Jawadésp e@nrsoubtjhe cptriowge
WBas measur emes tiscastuidssfeaccttsi on wi th pub-li-tEeserv
bal ance, and theaoa@omuuinmtiyegloysaddinevadrute c o me

The mpi fiodl hgghl itghtes adoft hay subj ectwiavse i nd
acknowhsesdgedredi bl eoameaseament heoobrrespondi
del i vering expect eads aessspeescsinaelnity otuhtec oghetksi ¢y me
descriptiomsofweilrddiacsattohres e x p | a nnadte rosntsa nodfa btl he
i ts audhHewe\weerrfewtbdreshieotmteheen ci véaln ds ¢ v sment s
The gap WBettihdaegn r esi deditd lixpaenhidemeoie! i ¢ pol i
i nteednadd | mphetvieer or not wusi srgealreevsa ndte nnedtsh opde rtc

policy tienr geetrsms of the representativeness of

Meanwhislismgbj ecti vembni ingh@loIsC phadr g mt
commenced,nttlhyu spécagilegasi di ng rtodregdto vdll wed rtad
by 203fi hest bpesgachtmEdaires . her more, the empiri c:
using indicators relgamd iomprroevsiicdgaotd s wrp eWB
significantmowaloeing and al msmneadst srmhwrdiyc ii pdeel
alternative key contri but onrasmetleow dé ImagQd seonhedn ta nndg

systemati casacwebhnips @ gsdkankoewn celddgeer so f SDGs es

rel attiheenwntuani ci pal ity.
5-34 . Di scussion and concl usi on
Whitke current usability of subjective indi

recogni zelle asohi péstiheg t wioensh e kreentoH alde resf t he
indicators andWBheouldogonestoonnot ebjsa ogtnii fd

i ndi ciant oprsdabit s cetudy suggested that i ncl udir
i ndi cator fdeve laonpneeanrtl y st age hel ped T Thvercom
studyés findings also implied that SDGs se.
necessarily represent ngunieviemalconu st iurn &b itloi

muniadi mplevel opment .
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6 . Di scussion and outl ook

The collective insights famswearhet e nav enrgasr cohf
guesoMhan :disaulbg ecti ve SDIltdpepd garyes 1 @afssmssii migp a
devel oop me sdttdr trmaojaoppr o@afslijesct i (viee 65 eadn d

cit-bagad t he aodcéepeoavkhiicchalarlee viedaspt wraiprad | &r
si gnisfoyxxiimgd aaedWBhurbojuegcht inveasureespgpestubypyteltdy s Me
usability of subjecti tviea sdpps,oaicrh, parst ircewloagrn,
wherietrassii moni tmounin@Dgal i s rather | i mited.

Practices of measWBiimgubdna i ippd reangiam @t i on
undertaken acrodorthetdhdelaaye ofs eSeyrd niery d ndi c a
(Parterti cad 011)Waitbkiing toli eoiVVé IS®Iv 2 0 th Bhe nlitn, 201"
t he Japanese ,musnuicchi ppallacia metreesetdcrl et di ng Ky ot o,
and ToMaposah@shi & . Ada gaomp, em@hd) eyt e sf ish diidry g
of Sthwidghllt pheedragplamesgali irteiceooginh s ei mportanc:
enhancing communityés and individual 6s WB by
antdhe needapopfropgiimge indicators that pmodn cme
assesdMmantwltil lag it fhyea ngsicnogp e $ edoifs tti Bilxltsi vien St udy
hel perpdl ain the need thatusspgcstbgmbl vivtene @D Uas
i ndi vi dualpis nwWB hwhicloencept ual and theoretical
whi ¢ B afetceorgnilsiendi tassthi@o nc onfvent-basad SDdasaéeos
(e.Sg.i,@lti ta2)2@d XEcti ve SDIs can ex dlawssicv aray eca
needgasnad rewBwahlielxep-leesdu bj e c tciovuel dS Ixleespitawrseoci al ne
socWkBs$uch as soci al cohesi on, s owh iaa dhderqeusi st vy ,
soci al nor msoand poiammatnlea gBR&st c clhrgisgpom & Escan
20 1Berdati.nal 2018 ;-HeRaaeundes,ael RPOuUlrOt h ecrimebraesseudb j ect i v e
SDIwe rtehe @moscstmedmrs t o measure t dseubdegrtde eofW
through measuringersauadijved sandepsdpabdanggi palr c
environmentalpr@audliicteyt I8 &1 dgu B8] a o tyievedmeid nodyiecda ti
the case of T sauiktubbaas ®plpir biasdd These i1 ndicat
mani festing a broad rangetaff getls), ecstuichhe aWB sa
cul tural alcitbawliatnicees,, awodr kcommuni ty attachmen

4)2;) -peoxst earfaltyhsei spol i cyexed dealt utooteiscers s fandr e t
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val tes hi e B¢ catmmug ihc t he audi etnhteemdley spaedaln
descriptiac g ea st dcadmimle § n dOnt bceoonrtdr ae ysubj ecti ve i
i n monitoring the mluendnei @Y i dibDnagn id noitutt iecaot m evse
werreegarded merely as referenceComdacgtéddatol yme
resi cdenttsa@al Miheew subp@sicmyecovgandi ag dyVB a s

c hal F eunsgien gmesauscuhr e ment s i n assessing municipa

Througlealsif utlilbeEdsotruady abad ismivtesaldileoni nsi ght
i ntlope scope asnudb juescatbiewudeetSiDVasfd wnseurbejl eyc tfirvoem i n d
exampl eschabBe ablsiodl gl eads to that theohiaxing
specificity and pecul isatrudiigesb e xampdsagmpati nm

var imuums ci pal i ties dsnpedcifalelrye nita ncedo uenit mti leesal s o
wi || compl ement the f iunddiicrcgs da fn gtl lyi, smolragha&n @ s
general i zemduinn vyieg stad understanding of t he s

subj ecti v hprXxlitsi cien-boafs eidn dS [k a#ta e syd ihgerea ct i ¢c al
effect and ¢éxpleagaippmr oafcnhottlvee xiami hbds study. |
conceptual scope, thissapiBiloawtdmdims maef thel @1t
society at | ar geFu(rNihsesciend& B8 acr rfa ,n d2 nlg8&) and i 1
WB agecarTher effomrteher e lhaobtolrea t © © ccoenttd pa ruda |

t heodegtiumaller st ood and practically. treated in
Finally, thiasn sotulitdiyo otiblsuesatracanfce $ ces- of 1 n
bassdssessment at ,t lpea omurdimigpalmplldwealti ons. F

approaches of subj elcavele S Ipassascaisi saneemitmigdis p & Ik

citizen participaticam itmetrledtdpees &# &8 mg wtr crewh &

of SD governance. I n a context wheroea uicneddi owa tt
stakeholders (e.g., comhunvénésSbDrscie¢eflzeats)

angriorities i n t hZi ndkeeveetl aogpdneOnli8i prndcaa pPpr@t i i
|l ocal Il nputs helps reveat. dlo2z@14 atMidtbd adhisl;, v
Peterson,an2d9dml) r ewHaetcti ®ni mploa csaala k e lfhaell dpesrhse
enhatnhcee c aptatbe | ii n i aHerrip2004;sReedttak 200§. Application of

the approach aheidentified SDIscan be further undertaken in various studies and practices,

given that theg| d by adopteds SD&EO ppeariadthenent sector

academi c, publ i c, privateohandiooii Yiolri ggo wp $
datZza nkeehagé)PMar8eover, a growing number of |
improving | ocal peoplesdé WB by directly inqui
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for the asseslsanegnht & BERs damdpdd,ohe2h® Jofigicnigails WB
pairctul aprdryt ainmm i n teronfs hef si af ehri ifhd gsppdcsi eatl y
i nequal i tiMiss saind& tBAsrodas, d(i20dI8yy r e€mp rl cccd @ ln g

howndowhetde®ai al anivB g urbg reicfta s/tee dne a d u rgehd of
muni SiDpad e swimednntt r ielxyptaen dti dh g o tabnedi ceanigpri ourcch | o f
t hseubj ectsico@ eSDI

Sustainabl e dewelddthpemepnrte sseenetk sa ntdd/Bf usmhu rlee g ¢
satisfying environmental | s8usaWBlIiltatmend, ti It y] (wWod
acrosSODGmehl addi t s oar t ikcowll(aABi eoenn a In2Aclcrgr.di ngl y .
assessing the pSrDg g aeréesgsuamroavea e @isesanmed dr ess and
me asWBlen t hiscoepoppprogasthiepceSdtiiiveb6conventi or
indigywgtoamdi-based assessment -faceVvamakpealgmoy
anasseslsynept eselntnenegdsl,ocvaal ues, and e3$D,ori ti

especially at the municipal l evel
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Abstract

Comparative indicator s, with whichptogaéesgpyv
hel p effective i mplementation of( PHowievepol i
such policy tools have beensitedy peovpbdboeedce

framewor ks of sustainabl et akived opgmgrtne $ & d in
governments as examples.t idreedatsiumdg isf adrl usgp
and highlighted t hef rmomdawdrekass.i bThe afnar mert,i m=a
maj ority of | oc adt rgoonvge rmrnmeechitlse c thiaodn af or soci
di sregar di nogaserewitrso ndneésnpsi dtiec tahiem,r rheof | ecti ng
sustainablidcaly laestvetlhein Japan. I n contrast,

di mensiSiDnsi nofa bal anced mannerheifnagcusHengc el, a

framewolrked compk emenénvyiheohment al orientati:
the consistency of public policy.
Keywocdmparative indicator s, Japan, muni ci pa
sust ai nawdteaicnabyl,e devel opment indicators
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l1.ntlroducti on
1.1. Sustainabl e develnapnmenctali n ntihte agliovbeasl ¢

Sustainable devel opment (SDyebagnibtrioard!| gy pn

policy makers in recent decades. This concep
in theory and transformed in praxis, such a
society and econonlygbhals,pantatailonalalors I(cecal. ,s
(e. g., short and | ong term aspects) ( Gi bso
Mi chel sen, AdomCent , Martens, & von Hauf f, 2
comprehensi venaat i2dn pglhan, aAdf c8Daaedatheal i
agenda, <calling f orgotvheer nensesnetnst itaol traoklee si noift il;

(UNCED, Pa92) cullmr, the i dea of threeupislkl ar
when setting the agendlao hoafn nSDs bsuirngc eD e2cOl 1a2r,a tw he
Devel opment padodpatresd otfheeconomic devel opment
enviropmehteaki on as the key princiidlveas ®f0 131
This is the core aspedtt hoofu gshu sttheeirnea kairlei tvya rd ho
which todidméneseohbeof SD; for instgndd,arfso utr
institutional di meB@ae6Daan) aphidleldairBp a(nig.een.b,ertgh e
political and cuGithussaan, d4 Onleéas)i.onTlshe (cswerer ent

menti avihns cthP,represents peace and padt peospbepi
as adotphheed2 G0 Agendbee viedro pSnesnttaiinna b2l0el 5 ( UN C

201Bbhe | ocal l evel i's a key arenaate meetci 8D

The | ocal context I s ltamdhdlee tEedt ¢ ot halw tc®
the awareness of amvdi socmeetcahomi et goail en ( Ha
Sustainabtlatyves enacted by | ocal tg@govtehren me
i mportance of ttoawkai rndg gl loocbaa |S ascuhs) ToELODOD B F | t Pr o
has been made inmamplameas, | ngod&Penati ng wittl
producshpgatS®gies in accordance withOCh)aptlen
Japan, gi nncunebaesrisn o f | ocalefdwtrh ®r ittoi eess thaabM @ s

comprehensi ve poa inuineiscifpoarlmunaastteedr ipnl an or a
A survey byondhwectMechi stry of the Envicn a(nmaesnt
= 41), for exampl e, OsakaW&€rdgokWagosgnand C#d6yE
ot her municipalitiepollincy BAd8¢yr amset hat mubam
basic envplraonn meMitrmilstry of the En viivammbdgeeme rotf ,
Japanese | ocal gover nmsepeeliofcead e Aglleaadme & 1¢c s
coll ective packawiet bfwhiiach oulseypyoseek eso r eat
goal s, iSwgsthaiasabl e Cityovelrophertad SNsmat amaab
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1. 2. The roles and the use of SD indicators

Numerous studies have attempaed wtu®e dekNemopo
policy progress in 0@kt i Rycadign| oz@07)SD I(Botsts
Spangenberiggh(l20gth)ed that a community needs t
specific considerations of thetboocaadecshtaext
indicators | ocal tgovachimewe¢ s p uwle leidcptapmagleineye r ggq
and Del lmemt(i2oMCkad) t he necessity of key qualit
which should enabl e-specompeaf atmiadegrsasdncphbaesr
toward SD basedi mgpweld ciomfsdrrmettiionng and data c
schol are cemposed policy tools witihndiaaatoarss
(see PASTILLE, 2002) , SD ondionodtoaso(seef C8EL
1996) amoVagr iootuhsedrsst.hokareadi cators in differe
ways befcatulbe ambiguities and contraddctabass
in gener al (Gall op?n, leXxPpd)i.ci Hd rnyc ed,i sdtdicnisg ug tsu
indicator s, budewaplpdpmasntsuisn égil natodres ( SDI s) .
process, indicators can be used to facilitat
2007). That i s, i mdij ceacttd rfsy, tdcre tchoeanpommse dh amd,c
detailed targets and/ or programs in real wol
phenomena, providing I ntell i gddmmon ndyystmam i
i ndi cator s aodduocwsi onno tefolnil ygipwiud ¢cadlmes i n resp
al so contri wutginndg itcangr dawifde mati on concernir
awhol e area (Mascarenhas, Coel hbe Bubhti hgs &
compative indicatorpriagsia gfebdobché¢l Dt oeshp@m
of publ i c paeloilwy,ngp cstoecntailalclhyal | enges prevail
Japanese | ocal admini straticetf havde cadonsisdenk
policy progress and teovwaarudatlioncgalp oS D clhyy oawud mpa
set of ciomgpiacattorvse across the horizommalo bou
practice yet, becac&ke od6f subhbi chest aniatatitoe
statistical data rfegmartdunghémwmcdeveindpmenat i o
(Kurasaka, T294Bi, S&i Tamaka, 2013) .

1.3. Objective of the study

Takia@egabhlity of comparative i npdoilciactyortso oass W
Japanese | ocal contektudynposeo®snshderfaltil omw] nt
What indathbowrl|l setbs government ssst owiddin@drhee rt:

are similar? What <characteriimtqguwestdioon hteawe
t hese, this study pDirisosritdestihiees aphaeseoln
overal lt emanse oif ni mpl emepbohi cpynt ovapdbi sust ai
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because the nature of a sustvaalnuabillaidteyn, g caanld
policy for i mplemenadmionst sathiigd | gapalbijleictti
predomi nardtalbfyi embayn cavadi and human resources as
jurisdleateonit is reasonabl e ttoowlarsd uas ss lsDtmae
city, whi ch are sharedf by hei miulnarci patetess
mwmicipalitiessaver al agsodpedi mnaocordance wi
froame common policy priorities iicnemtciaftioed. ol
basis of the attributibnshe dgroonupprsecsetl keat ed
devel opment afhadiatter emeidalSIDy s. Consequent |
SDI xoammmon framewor ks of comparative indicatc

2. aMerrdgamml i ng, and met hods
2. 1. Sel ectidregiaisngmplad aand

This study conducted a postal questionnaire
to gain primary data. The respondents were r
the environment, <city Tdheev ed wrpmmeynti rmgu igreence r aal
i mportance of sustainability indicators that
ty on a five point scale (i.e., very i mp
ni mportanti)k eerot wshciaclhe awals applied to view t|
hus enabling quantification of the data. Al
ata as interval data in scientificmagalyses
ave been more powerful than nonparametric a

> Q —*+ cCc 0O

For the questionnaire, the study had sel
accordance with the three pil |loafr sasosfe sSsDme r
I ct SD as an intersection by addressing
ntageously existing capacities, data and
e pillar rationale ewamtertto nptapuireey. nD
rred to the fAdatabase of the status of e
oritieso (National I nstitute for Environ
oritiwserhbhdr ¢8s ghe Kyoto City, 2014; Am
) . This was Dbecause indicators were bet
rnments’ abilities to collect data wer e
cshtoawd fl be comprehensive and universal so
es.

< ©

® » T3 OO0 O D

o Q@ N Y
O 3 0O0Oc c ® > a ® S
o o< p = =

Tabl &i hal eigenvalues and cumul ative var
matrix of 30 indicators offusteondaheedeveho
indicating relevant principal component anal
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Factor numbers
1 2 3 4 5
Dimensions Indicators PCA loadings
Soc. 1. Health Expectancy 0.54 0.20 0.38| -0.02 0.09
2. Leisure 0.58 0.00, -0.01| -0.15, -0.35
3. Neighbourhood Safet 0.61| -0.03 0.45 -0.11 0.01
4. Community Attachment 0.49 0.14 0.23 0.54| -0.21
5. Social Cohesion 0.55 0.13 0.26 0.40| -0.04
6. Social Involvement 0.59 0.05 0.11 0.51 0.14
;iiz(;gl;mty forHighey 0.63 0.17| -0.16/ -0.09, -0.41
8. Senior Care Homes 0.59 0.14 0.07| -0.19| -0.11
9. Childcare Facilities 0.60 0.09 0.15, -0.09 0.11
10. Change Ratio of Youn
Female Population 0.51 0.50, -0.01 0.08 0.13
Econ. 11. Local Productivity 0.54 0.34| -0.09| -0.06| -0.15
12. Employment Status 0.50 0.40| -0.27 0.04 0.12
13. Unemployment Rate 0.69 0.35/ -0.21| -0.10 0.09
14. Economic Stability 0.70 0.22, -0.09| -0.15 -0.06
15. Standard dfiving 0.60 0.40, -0.19| -0.20, -0.21
16. Poverty Rate 0.72 0.25| -0.08| -0.20| -0.15
17. Interindustrial Relations 0.61 0.13] -0.40 0.17 0.06
18. Local Job Creation 0.64 0.21, -0.24 0.39 0.17
19. Public Assets 0.56 0.35 0.27, -0.22 0.32
20.Financial Administration 0.55 0.36 0.29| -0.22 0.33
Env. 21. Renewable Energy 0.64| -0.42| -0.30| -0.01 0.23
22. Seltsufficient Energy 0.57| -0.31| -0.41 0.01 0.19
23. Material Recycling 0.68| -0.45| -0.02 0.00 0.23
24.GreenhouseGas Emissig  0.69| -0.51| -0.04| -0.09 0.13
25. Biodiversity 0.68| -0.39| -0.06 0.06| -0.09
26. Air Quality 0.72] -0.42 0.03| -0.13 0.14
27. Water Quality 0.61] -0.40 0.13| -0.11 0.00
28. Amenity 0.63| -0.20 0.05 0.17| -0.26
29. Closeness to Nature 0.59| -0.38 0.12 0.01] -0.31
30. Green Space 0.67| -0.41 0.18| -0.07| -0.09
Final eigenvalues 11.22 2.93 1.41 1.28 1.11
Variance % 37.39] 9.76 4.69 4.27 3.71
Cumulative % 37.39| 47.16| 51.84| 56.11, 59.82

35



c
[

Sust aienvaebll oep-
Publ i s
DOl : 10.

Thi s study considered types o f single

har a
ndi c

Preis

[
f
a
d
c
d
r
S

p

ncr e
i nal
S we
at a
onsi
eriv
espo
tati
rovi

Mor e

S
i
r
a

erva
ndi c
espo
ma i

Two S

wer e

(0]
t
u

- n < o

u
f
f

f a
hat
sing
mbi g
er. 2
ma | |
ei ge
oad:i
pon
unda

cd ebroitsht igwsal i tati ve and guantitative i

ators should have been included more s
i g, Otterpohl , & Lambert, 2002)ewms the
asingly recognized as necessary to achi
l'y selected in |Iine witth htohe et lorfed hgei lilr
Il as the process to develop SDIs might

avail able on the homepages of the mini s
dered hereataer quaByi tanhtwvasti ndt hbose r e
e relevant data are categorized as qual
nded to the questionnaire accounted fo
sfte cctail Mey sefbj ects declined eventually t

ded convincing answers for analysis, an
than 70% of the popul ation hadenetcriesp
nts from a specific department so that

ators that exceed their administrative

nse rate as ade@uaspohseed3 Of%a riesheafaiadl ayl ysy
I out survey to a | arge sample of J[orga

Outl ook of met hods

tatistical met hods, pri-meinpwdtcero mproaleynd
empl oyed to analyze the dat a. PCA was u
| ower | evel and detecting certain patt
was in turn conti@euoasaldasiasf OPi su&skHegy
these methods was valid specifically

uous target, such as sustainable city,

2 (1 BM)ntwhaess iuzsee dv atro ashyl es derived from |
er number . The met hod identified five
nval ues O1), to which 30 variables ind
ngfst. erTThetrteea aut hor interpreted the <char
analyzing the degree to which the PCA |
mentals of group attributions. dBGaoabesedque

or classification of the | ocal gover nment s
characterized factors. Nonhierarchical cl ust
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numerous as well as when gr ouw@inrcge wii mihl anut uw
With this method, specific numbers of <cluste
set the number to five, the same number as t

appropriate groupstorhsaa,setdhionn anuudiyal i dearct i f i e
influenced by the factors characteristics re
in the given groups by calculating average ¢p
point sipmaasded kert scale scores. It thus selec
than the group averages so the constructs
attributions.

3.eRul ts
3. 1. |l denti fying five factors and their char

Tale 1 presents a matrix of PEAi tawndnggboth
and negative scoreassiThred i PEA fla@d dirsg swewiet
negati ve spcoosrietsi vseo vtahraitabl es cohttiheutfedtbos
negative variables formed f edtourmes Tthhea tc utmud
contribution rate ofwaPsCA elaosaodn anbglse wahsa t5 9t. h8e%; f
for nearltyhe6Owvh%Wl| ef dat datass dihfef eprreidmairry it s

significances | argely, besi des scelteyc triedn se do ff

on respondents'’ values or i nterpretations.

The study then provided awlpirlodplrpead eextpltd
their characteristmicsysrfeddtecrt e nngamdtrhegpdmude
vectors (Table 2).

Tabl eén2erpretation of positive and negative

Factors
1 2 3 4 5
Comprehensi| Social ualit of | Citizens' Organizationg
Feature (+) p Q y e J i )y
ve, high Infrastructure| Life Initiatives | Activities
Comprehensi| Natural Encouraging | Governments| Individual
Feature <) . L -
ve, low Environment | Economy Initiatives Activities
. . ... | Community - | Livelihood - | Bottom Up - | Institutional -
Appellation | Sustainability .
Nature Job Top Down Individual
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Factor 1 consisted of wvariables showing
ndiengveen 0.49 for the Community Attachment

d the Poverty Rate indicators. For this fa
. 61), refl ecting the compr ehelrmsiisvef acchtaorra cw
med a sustainability factor.

By contrast, Factor 2 was composed of mc
ange Ratio of Young Female Population (0.
eenhouse Gas tEam salisomsi.ncllhuded accontrastive
atus and Standard o f Living (scores of
aracterization. However, environmental ind
t consi daetedesisgmiesi.c The positive and nega
frastructure and Natur al Environment , and
ture factor.

Factor 3 indicated Neighbourhood Safety
fficient Energy (10.41) the | owest. It C C
veli hood quality, such as Neighbourhood Sc¢
gh scores, and thus the posiet.i VO;n Wuecet oort hvea
dicators Iinked to organizational activiti
ter industri al Rel ations (10.40), wer e den
entified as Encouwaasgitrmgt sEad dremmy .f i Feadc taosr t3h ¢

For Factor 4, the indicator of Communi t
ore of 0.54, while the Financial Administr
ctor 4 conesstcodmcefnivlmgi absi dent s’ per cef
mmuni ty. For instance, Community Attachmen
ntributed to the positive vector, so the
risabtlesas Financial Administration or Publ
this regard, stable administration seemed

the vector was set to Gollieraemenesidéenttif
ttom Up Top Down factor.

Factor 5 highlighted Financi al Admi ni st

ucation (170.41) as highest and | Biweasrcisalor
ministration (0.33) and Public Assets (0.3
e positive vector was interpreted as Organ
ampl e, Opportunity fod Hegé&tere EAuUuOa8bpn i
terminants of the negative vector, I ndi vi
stitfundionwiadual factor.
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3.2. Classifying | oca3SDIlgsovernments and devel
Using k means clllustespogdemtas yénsgz= d474) wer
into five clusters. The results showed that
hi ghest factor scores, thus forming relevant
respeadtiores f( Table 3). Cluster 1 was influenc
positive score of 0.993. This group, whi ch
| argest group among the sampl e. gm o @ n amaanty,
the five, was composed of 63 public bodies.
(Bottom Up Top Down) with a score of 0.030,
therefore those | ocal goveéeromeai setganerekhp
converged on the cluster. Cluster 3 was char
a score of 1. 046, i ncluding 79 authorities.

strongly char2c(€ommeadi by Nacwuwore) foll owed b
Down) with scores of 0.986 and 0.941, respec

government s, mirroilded)Fact dvr a3 r elmiavy klaiblh @o & c ©
remai namigvemefgact ors. Above all, each cluster
resonating with the most influenti al factor s

sustainable city among the groups.

TabBResults of cltubeeti mapatygses wnthespective

on the | eft, the fsicnoalescliustleirnec eamttehr. st hper ofvii
Final cluster centres
Factor
. ... | Community| Livelihood Sottom Institutional
Cluster | Cluster| Sustainability Up-Top .
- Nature -Job - Individual
number| cases Down
1 159 0.993 0.023 -0.124 0.102 -0.115
2 63 -0.868 -1.227 -0.801 0.030 -0.546
3 79 -0.307 -0.080 -0.081 -1.001 1.046
4 85 -0.531 0.986 -0.480 0.941 0.183
5 88 -0.386 -0.044 1.334 -0.216 -0.518
Consequently, this study selected severa
the groups'’ average as components of SDIs in
two types of Nnocoimmanor andt Mgptecusj aro indica
former referred to indicators that all group
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Status, and that four groups out of t he fii
Admini stration. By contrast, the | atter ref
di ffered in each group.
Tabl4e8Br eakdown of devel oped SDIs in respectd.i

regarded as o6commono eifrrei dptecrud i @whmidl ¢ ntdhh &€ aad to

Group 1 Group 2
] ) Likert ) ) Likert
Field Indicators ) Field Indicators )
point point
1. Health Expectancy * 4.67 4. Community Attachment * | 3.97
Soc.
3. Neighborhood Safety 4.65 5. Social Cohesion * 3.70
4. Community Attachment *| 4.86 11. Local Productivity * 3.75
Econ.
Soc 5. Social Cohesion * 4.75 12. Employment Status * 3.81
6. Social Involvement 4.66 21. Renewable Energy 3.86
9. Childcare Facilities 4.53 22. Selfsufficient Energy 3.65
10. Change Ratio of Youn ] )
, 4.75 23. Material Recycling 3.95
Female Population *
. 24, Greenhouse Gé
11. Local Productivity * 4.67 Env . 3.78
" | Emissions
12. Employment Status * 4.82 27. Water Quality 3.86
15. Standard of Living 451 28. Amenity 3.83
Econ.
18. Local Job Creation 451 29. Closeness to Nature 3.83
19.Public Assets * 4.78 30. Green Space 3.65
20. Financial Administratior )
. 4.74 Average point 3.58
Average point 4.51 Group 4
) ) Likert
Group 3 Field Indicators _
point
] ] Likert
Field Indicators _ 1. Health Expectancy * 4.08
point
1. Health Expectancy * 4.24 4. Community Attachment * | 4.62
3. Neighborhood Safety 4.11 Soc. | 5. Social Cohesion * 4.34
Soc. | 9. Childcare Facilities 3.97 6. Social Involvement 4.34
10. Change Ratio of Youn 10. Change Ratio of Youn
_ 4.34 _ 4.72
Female Population * Female Population *
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11. Local Productivity * 4.15 11. Local Productivity * 4.22
12. Employment Status * 4.47 12.Employment Status * 4.73
Econ. | 13. Unemployment Rate 3.90 13. Unemployment Rate 3.99
19.Public Assets * 4.71 Econ.| 15, Standard of Living 3.96
20. Financial Administration 1 4.63 17. Interindustrial Relations 4.05
21. Renewable Energy 3.91 18.Local Job Creation 4.25
23. Material Recycling 4.04 19.Public Assets * 4.28
= 24. Greenhouse Gas Emissiqg 3.86 20. Financial Administration *| 4.26
27. Water Quality 3.94 Average point 3.74
Average point 3.84
Group 5
Field Indicators Likért
point
1. Health Expectancy * 4.50
3. Neighborhood Safety 4.53
4. Community Attachment * | 4.60
5. Social Cohesion * 4.30
Soc. | 6. Social Involvement 3.91
8. Senior Care Homes 3.84
9. Childcare Facilities 4.06
10. Change Ratio of Youn
Female Population * 4.23
11. Local Productivity * 4.15
12. Employment Status * 4.02
Econ.
19.Public Assets * 4.40
20. Financial Administration { 4.45
27. WaterQuality 4.10
28. Amenity 3.89
Env.
29. Closeness to Nature 3.98
30. Green Space 3.82
Average point 3.82
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4.1 Dcussi vne apheatriancgoefr irsetsipescst i v e

The presemndti saipere salwhat characteristics eacl

suggest to | ocal governments t awag dt hdee vred soupli:

Group 1 consists of | ocal governments t
i mportamnwyt iopoveé ant) to most question items o
the group bases its characteristics on a Su:
However, the SDIs of the group aaedcoompesef
environmental indicators are selected (Tabl e
are aware of SD, the focus that comprehensiywv
soci al devel opment anderewciomaommen tgarlo wd shp escut csh
di scarded in real worl d public policy in Jacg
consider comprehensiveness of policy, and tFh
cutting coopermasj owhiammongeéemsetoobe caused
publ i c administrations. Hence, a | ack of C
socioeconomically centred SDI s, despite a ho

Group 2 showed the |I®masg alfli enhatgooupodw
al most none of the factors had positive scort
outstanding factors that influenced its char
of sustainalsi lai tgy oarpd sthltopiws ng a convergence
the group had the greatest number of environ
for 60% of the group's SDI s. This may be an

oo Group 1, i ndicating a | ack of environment
study found that this group itself had no sp

The indicators selected in Groupuf Treve
tended to i mplement Il nstitutional measur es.
that deal with | arge scale tasks, for exampl
CO2 emissions or providing gshd fye swatrerd, iindiad
necessary to strengthen government al I nitiat
determined that the approach of Group 3 res
notdesdcal governmentsueanmnilhbé ®ngsubtaamaby!l it
consumpti on, reducing greenhouse gas emissio
as well as decision making processes, such a

4 2
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Therefowmap' sh&SDhs are particularly suitable
sustainability initiatives with a strongly g
The SDIs of the Group 4 results are si
conthngi nmerely socioeconomic indicators. Howe
Group 1 by including economic measures to tF
focused approach: nearly two thirds of t he
socioeconomic measures, of which the Employnmn
4) I n addition, the Community Nature factor
t he group focused mor e on pol i ctiieess tthhaan ea
environment al awareness (Tables 2 and 3). To
t ool for | ocal governments that strive to f
activities of | ocal I ndusnwwtitaesneanmsl] y ndmp i adwv
regarding soci al infrastructure and future d
The results of Group 5 shodwedg)hats tthe
influential determinant of the grpup JDItg i Duwc
t hat Nei ghbourhood Safety was the HApeculiarc
the highest Acommono indicator of Communi ty
indicators selected here arleianlg apsol det €rsmi
environment al conditions or environment al W €
have an approach securing public welfare so
i fe The group's SDI sacteieaneld dmd ema@romgptaiswse
indicators should instill, which could respo
human and ecol ogical well beingo (Gibson, 20
Il n general, al | SDIl sadéapel opgdbaseddi ap:;
derived by considering political priorities
sustainability policy making, although this
SD. However, onlpyeSDlesd dfo GreowmiShca dent with
that 1 s designed based on a normative model
al | nor mative 1|issues, although it did not r
Hamet n2y, PBils study regarded the ficommono i
for sustainability policy, which could ident
whole while identifying four differresnttihnated
outline specified policy interests of the re
|l ocal governments support the SDIs of Group
Ot her wi se, Group 3 wililpablei tmoeas valperla ca btloep fd
system is predominant, and the SDIs of Grouj
concentrate on | ocal economic growth. Over al

4 3
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chall enges a&wvel at nt deplaocalHowever, t he SDI s
policy tool in terms of satisfying normatiyv
accomplish the three di mensions of SD in a b
t he choemmpsrieveness of sustainability objective:
5.0rmCcl usi on
This study developed conceptual frameworks o
Comparative indicators provi de aoccad mnaount hnoerci h
to compare themsel ves, integrating | ocal ef f
of differences of sustainability among citi e
Zhang, 2011) . Moreover ,hdatheputlelsiud t polriecvy afl ® ©
socioeconomic iIissues may be dominant i n | oc
policies are considered coll ater al measur es.
i mportant to delcicy omanla&krs satantdhetl atadl0).vel
this regard, disregarding environmental <conc
administrations and thus | ocal sustainabilit
i nconsi stent .

However, cC omp arcaotmpwd i $DIloxn iamwintge publ i ¢
policy priorities, which produces incentives
share existing or potenti al chall enges, best
| ocal govaknmgntifurt her initiatives and rai
unenthusiastic public bodies become invol vect
which in turn i mproves the gener al effecti\
ichi cators permit scale interactions in asses:
2010) , and thus integrating | ocal efforts tF
to solve soci al chall enges acé&ms wH &g etdh en agg 0
to enable |l ocal commitment to global sustain
achieving sustainable development in its thr
(UN General Assembl y,baz0ld5)S,DIigi (e@n et.hatt hnoesdee
to maintain the coherence of sustainability

The SDI s suggested indicate four di ffe
However, why each group cthenmcd itec lavevhatspec
prioritize in sustainability ©policy, consi d
regardless of the municipalities' scal es, d
study did not exmagioerr ¢élleacieons ebetaween det e
aids in understanding the mechanisms of com
Li kewise, the findings showed that there are

4 4
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model sh, twheiocr eti cally confirm normative obj e
could demonstrate transforming the norms in
policy remains to be shown. Finally, tofie stu
practitioners' i nterest | argely considering
i mpl ementation, regardless of such indicator
and of a futuete. &lox0 lelt)y. (Teaeerlchtiomlrlee n@e fiug ttho
public perceptions of sustainability issues
of indicators to a wide range of stakehol der
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Abstract

The significance -btimgkWwB) e chqisngi nweealelased
devel opment (SD) assessment . Meanwhi lge, sch
attention to using subjective indicators wh
measure SD subjects, due to the frequent cri
to assess SD frequently over ltoyodksNoBaeptt threil reg <
the scopes and functionsnaoddr esxwdmieced vien i tnlde c
context. Therefore, this study discusses the
devel opment indicagowst hSDbgpctcont S8s6, con
WB indicators. To this end, -basathadaysessménitt
and WB at the community and | ocal |l evel wa s

t hree di sotaicnhcetsi voef aSplrs coul d @ptsioma latitheed c AMBE
objective SDIs coul d mosma tsawBfaclaipe mtrley avdp tcin
however, the shortcoming thdth cwerndrxgadesd dthlee
subjective SDIs could opti malolcwBhdampther ebgnd

outcomes reflected social norms and preferen
theories. ditkkravessueb,jetclb®dvs di stinctly measur
satisfaction | evels, whereby the outcomes ex
addressing | ocal needs and values. This stuc
the respecntirviebu3$RIss tmwo-l &veéehorS®Dugahs sleczsanlent ,
addressing associated WB, which ultimately h
in achieving | ocal SD.

Keywairdsi-base®ed assessanbeenitng,s oscuibajlecwalvlie i ndi
we-bkeing, sustainable devel opment indicators
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1. I ntroducti on

Using appropriate indicators in assessing st

been recogni sed axd iitmparetrantankly Shkeolcams epd r

SD includes considerable practical wi sdom ai

how much we value it (Beemsterboer & Kemp, 2
The first explicit einccionugr aggsesmesns mernetg aafd i

| evel was articulated in Local Agenda 21,

Conference on the Environment and Devel opmen
t he Sustainabl e Devetegment 2G&a&8| shaSDémsmphado

indicators to measure the SD -pavgd edakinhigan I
whil e articul atietg. ,ane2e0 1 7nyp. a WBndd(i Ackaksteosrs me nt i
most broadaghesetioafprassessment in academic
Dovers 2006; Munda, 2013). However, the pred
objective measurements in assessing SD has a
fo i nstance, using Gross Domestic Product (
capturing factors that i nfl uence on <citizen
neglecting subjectiSea, a &s,eBsDsOn@elnsts iIA(cSteirdliintgz ,y
alternative indicators have been devel oped t
i nter pan | ndtadalwenlalassessment s. For instance,

Wel fare calcul ates the cost sef exmpeindonme et alr
to economic growth figure, although it does
they affect economic factors (Villamagna & C
|l ndi cator calculatedfehescostecohomhe aegiav
overl ooked by GDP, such as wunpaid househol d
scopes of these alternatives rely |l argely on

what coul dabd wbhbasuoedurredti,al 20GD)c.i ety (St

Given that indicators, relying on objecti
ubjective dimensions of SD, whQaclhetatroe, o& tTeun
013; etordlaaidnidi)cators relying on subjecti Vve
ndi cator s) play a cruci al rol e. Prior to t
ubjective indicators from.qgwEamntoisttatti (e 0almd
uantitative and qualitative indicators <can
nd coll ect and present dat a, whereas objec
easured, consiamdi agbijtdét tothe eght vegecti ve a
indicators can measure both types of subject
characteristics of respective indicators ; f
of crime (subjective). Given that this study
as measurement subjects, the term objective
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Whil e subjective indicators havel éoyes,n we
2012; DOAcci, 2011), studies examining their
(e.g.,etCrah20kxMur$iynghGupta0l=x) .DiAKkescdrtdi ngl vy,
specifies varying approaches (O$SDIssistanaabl ec
di stinctive scopes and feuxnpdeteatlodist-bpd@ g esdabfect
objective SDI s, compl emented by identi fyin
di fferentiated WB anditemda ,r elnatl egcs i isn dinc & ther d
based assessment of SD and WB is conducted.
guestions: O6What is the conceptual | imitatio
what rolessadd BSub¢geicovoive SDIs instead play"
measuring WB in SDleseil nfSIDuasce semelnt @&l As a
Section 2 introduces this studyds met hod. S ¢
basgiuanan needs as the overarching subjects t«
the theoretical grounding of the major scope
i ndi cators eovdpHaersyegriamtstcetse of SOplammde WMBhases
to which the conceptual and theoretical fio
respective SDIs scopes. Finally, Section 5 d
objective and subj ectoivee v RIlws awmhdi li enppg ri cwitd iomn
and practice

2 . Materials and Met hod

This study conducted the |iterature search,
the size and breadth of its scientific cita
selection of articles, jowrnalig,i adndtpulliingh
when sustainability science was br oaldeliyghacce

& Escande, 2016; Cohen, 2017) and WBilgpdg&n i
Escande, 2016) bymesthota@arsvaldb eatiiccltedheidt
terms within the categories of dédenvironment a

6(qualitative indbebahg)s AOBR dsusmtaai nveebill i t yo
indices) ANDe§g mORmasusseainability)o

Seeing that the search terms Osustainabl
provided fewer results than O6sustainabilitydé
chosen for t he Addtiegrieotniarld ysear ahhi s study es
criteria to ensure the articleds rellrasaeade t

SD assessments at the | ocal and community |
indi cator scopes; and employed a set of 1indi
subjective indicators. -bA)s eldh ea sasretsisanleensd tf u dME
community | evel, which disc®edPsandt hedccmacopt
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and employed a set of indicators incorporatin
3) The art ircelvda = wealr,e woadrten in Engl-acshessand
or a hybrid jourtnearli.a,Baiste ds coann ntehde tchre ti tl es
articles, resulting from the first search (n
Further, screening of full texts was conduct
t hossiemed to develop methodol ogdelscudfat eddiexad
indicator variabl es, and employed only one
indicators). Consequently, the fi)hra( s ea mbiegu
1) .

Regarding -hdaeed naassasovoment of SDGs, sever
|l iterature search discuss how existing indioc
SDG targets and goal s, andthe@owchhevemfmeatrt ( al
Pe rfelza 2i0z1,7 ; Mager, & Wi2e0dleslnnhoSehgubroeck & R
However, none of those arti pleegs stelxuagani tntee t cies
is out of this studyds scope.

Ar t itchliaas t i
appedrihre se

Articles excludedby
scanninghetitles and
abstacts 2,809

Retrieved articles:236

Articles excludedoy
screeninghe entiretext
151

CEIigibIe articles85 >

Fi gur BA awchart r epmprtausentsienl g ctthe nl iptreorcess
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3. Conceptual and Theoretical Findings: Conc
Sustainabl e Development I ndicators

3.1 Theoretical BackgroundDenmd| Dpmktetenhndbca

Tablel presents the most common theoretical
with raw dataal whted wakbuesn derived from a
to a single indicautrotrhewi,t hsia gd pee dinfdiicc ap wrr g
rm composite indicators or synthesised to
further gathered to form indices; I ndex ¢
stem, s8hufothet mo measurement perspective
16) . Meanwhi |l e, the practicability and the
i teria. Althoug$pedief i SMARMepsumaaipd et ame ai
el -aitsedwi dely referred to as a fundament al
reliability of SDIs, various studies suggest
availability, ease of ned €,r prseetnastiitan,i t yanal
representativeness of-Oyoobljae,ctGuress8|(eBzd,anGuer, r €
2011; Ghvhegwm et al., 2015; Haider et al ., 2
Zhao, Xu, & Yu, 20Q0p3Yhen & Routray

- 0o N W T
- O M O oS

Table&An overview of the theoretical groundi
devel opment indicators

Theoretical Grounding of Sustainable Development Indicators

Raw data
Z
Construction Indicator (scientificallyconverted)
Order Z(groupe Z(synthesi z

Aggregate Indicators

Composite Indicators .
Index/Indices

Specific Policy relevance
Measurable Understandability
) Attainable Other Dataavailability
Selection SMART . _ _
L L Realistic essential | Analytical soundnes
Criteria criteria . o
Time- criteria N
Stress sensitive
related
Representativity

The findings also highlight the two majc
measur ement sFi(rsseteh algmebdl lead2®)lai kgpown as t he Tr i
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( Al fNavaetr oal 2017; SWaegyatlanB®mBgedi, nes t he
measur ement categories based on the three pi
determined and indicators are developed, w h
institutionaletpi,dll2a0l 7¢;e.lkha i2d0dAd tens c,ahin2e0 1d5e)r. T
examples of the scaling are seen in the exi
measures environmental subjects by calcul ati
including remsoandep@lrlodtuxrttGoa oo roptdii asn (&P HKiolt
2011) . Economic measurements primarily asse:
unempl oyment rate), income distribution, pub
(Kientd , 2014Ev &ng,ezBOVE¥YRAnNnsan example is the Su
which collectively cal GalegaAlvarezetals 20050.mi Ei rvalr li ya
the set of composite indicatovel opediobbytiohen
Nations Commi ssion for Sustainabl e Devel opme
as equality, conditions of healetth,al2gf@@aeati &hn
that SDIs generallyfientetagr pt ¢ |l aasi aklgeasa!l i wed
the tangible analysis of SD i mpacts on diff
intricacies of SD (Bl eys, 2012; Estoque & I
oversimplixXiyty hef Com@ehg®&a&Db gsipfa,t i ot e mpgheerl gls s c ¢
identify tamaddnsasuocerring within and across
SD pr AdamsRBr gssey, 284,K8ammekbaumdQgpati al scal
dekesna geographical or jurisdictive boundary
made. 't ensures the relevance of SDIs to ¢t
condi ti oet.(,8Bll2a0nlclaed .dal 20hYy)e,t ideas ue eaepeésr € 0

contsegxetci fic (basic) neegene rwhtiicohn ailn fe quueintcye
certain-MaewtedindReeBHO2AB20Wahg Meanwhil e, tempc
evaluating the pastgdéwnel dpmante aftcdi pv Edieant
assessing time relationship is particularly
changes over time while maximising cu+rent
generational eqljtg0ol&akVMauzeauas 2,018 ; GOt ft faivt Iz
2018; Vill amagna & Giesecke, 2014) . However,
indicator systems jeopardises the data relia
2015) .

Furthermore, a single SDI relies on eithe

on different valuation methods and thus pro
(BhuiSsyama,, 2016 meRéasadl2d® 13i;, 020 h& e ak®an®anser
Girgenti ,208&85 S o0et$ti igdr 2 ) . Objective SDIs gauge
dynami c systems by guantifying t he compl ex
framewor ks measuri ng PIDan(eet.agr.y, Bohuen dianrdi iecsa)t oar
including SDGs which involve a | ar @\dé amumber
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[0}
2017; OONei ek ,b2a021021)2.; VXilnugaht i on of objecti ve S
data or vaxriisatbilnegs gfuraonnmt iet ati ve model s, and t|
refl ect noromatsicwddiesslal ueslred 9 emretd Brce ence or  pc
(Bl asta@l 2011t Cndal2€il% ;Ge HBtemd ragy,a , 20K@Gj] er i

Ottaviani, 2018) . This is particularly &effe
within a given system (e.g., a condition of
subj ect to data restrictidatanatbeéespasset (K
Leeuwen 2015) . Hence, an alternative approac

Meanwhi |l e, subjective SDIs support a sys

and society through |l meds urhiengs udby lejcaatve ttyh ata
dependency odt.SaD 2(0QrbghaeRiex d, & 2DOBg i ISA In2gthl 2 ) .

Val uations of Ssubjecfiovel. SPi s sareandenbigkeine
expert opindge andaknewil abl e source of scier
(gualitatively) weetghpbil 201y &i Dalby le ®e2r0,@@r) & o ® In

It facilitates communicatidept amamgogwbkedfgehelkd
pr omot es I nteractive l earning across domai n
per speldhnweisdefrl 20A8rordi ngl vy, it hel ps det ec

i mportant for the present and fsutmuwe@arvdisngn
revealed to the -lgiinv-emn & dSedrmaoatnedz(ESac, mmesitd Garl

2015 although the selection of experts ofte
aspects ofetSDal(2Z0lathreu &i anik, SGisdGEP),. Studi es
suggest that the outcome data derived from
relati v-eorvailmipeeswshanobhe i s assigned when there
(referenceable) valeesndoe mavaiohabteaboZC®i®]

Ottaviani, 2018). Second, -percemptiloevat ulait $ ®
attitudes, | evel s of satisfaction, and beha
SirakayRi,emRe0r05& Sue, 1997, Moser, 2009) , and
met hod ground on relative values. It enables
subjects, such as quality of | i feet . @l 2l)i.f e
Additionally, direct inputs from | ocal i ndi v
| ocal system, which enhances the | ocal rel
gathering the wvaluation sourcean(de. geqgrianpdhiiy
constraints, which thus diminishes the spat:

(Cr atate.i @1 2015 kamPm@d0.bpueThe findings al so i
SDI's identified can cdemnpuaaintdyc-lué @aall ySBuasabss
assuming that referring to relative values

realities (e.g., i ndividual s6 | i fe satisfact
out comes, whol eormédeirvengal ues helps associ
emi ssion amount as a contributor of the clim
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Tabl.dn2overview of the major scopes common
indicators
Theoretical Scopes of Sustainable Development Indicators
Environmental
Pillar-based/| dimension ) Spatial boundary
. . o . Spatiotempora
Scaling triple botom | Economic dimension i
scalin
line scaling | Social dimension J
_ _ Temporal boundary
Otherdimensions
Valuation Measuremen| Valuation method Underlying value
method and
underlying Objective | Quantification (Quantitative weighting Normative
value in data value/scale
(according to Exogenouspproach (Expert judgmer|
measurement | Subjective and knowledge) Relative
type) Personal judgement and spKrception| value/importance
Given the conceptual and theoretical gro
the two subjective SDIs identified tend to m
needs which attribute to naotre aensgba rdéBi nagn dWB  (
Ssubjective WB), and thus respective SDIs cou
WB in the outcomes. The next section exami

materials and further specifies the respecti

3.2 The Overarching, Conceptual Subjects to

Being, and Basic Human Needs

The concept of SD aims to realise poverty a
equitabilithyonmalcomgxiwten ewchd | e acknowhbhedgigng
( WB) of t he present generati on i n a way t
(Kammer bauer et al ., 2001; Mebr at u, 1998; l

generati on hpeuirrs ulteassinte ehtunman needs without pr
from enjoying the same benefits (H®pwosd] uM
Anderberg, & Ol sson, 2007), whereby( Mwnmia, ne
2013ssiNi& Sarr a, 2018) . Li kewi se, WB i s al s
(Schaubroeck & Rugani, 2017). Kjell (2011) a
evolved through studying and defi niy,g MoDserou:
(2009) suggests that SD must not only acknov
the environment but recognise and enhance in
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interrelation between SD anaex WBociamgbeheéuchai
of basic human needs, assuming that these al

attained i nShoard aerhh aernvdinngg WB.

Basic human needs refer to pri-enaogyomiacsi c
benefs (Bleys, 2012; Sirgy, 2011); including,
and water, shelter (protective houses), sani
occupational safety, safe envilimemnmearsth, pbagiD
Perfelzani z, Reh7; KONgIVo, Basic human needs ar
to exist in a hierarchy, and t e defrormemdrst iaa
ful fill ment cont-on ded ,8 e g Wbc meaes {acdqglafa)l i sat e ¢
soci al needs (e.g., competence), aest-hetic
being), and a communiettyfs 20dl4l; e Scihaeabmoeedk (¢
Sirgy, 2011).

Gi ven tdiememuditonal ity and essentiality of
embedded in the concept of SD. SD is wunder st
(e. g., environmental, soci al , and economic
i nt emdemcy, interrelati on, and interconnect
i mportant (Bleyst.202213Le Mocerned2®W09) . Basi
environment al pillar (e.g., cleamesaour aensg avm
heal thy environment,; and by sustaining ecosy
secure ecosystemdés productivity and capacit)
activity, such as expltoiintg npgo Inlauttuarnatls r(eBsloeuyrsc,
Sirgy, 2011) . The soci al pillar considers s
soci al norms need to be realised over ti me,
as wel |l as egderyg, besbweah ¢gGalegodleasez,Galnidn dj@ n e |
Villard-n, -R& s RIbdWosey, L80Y; Nesst al, 2007;0t t avi ani |, 20
Accordingly, it iI's assumed that basic needs
communityodés collective needs) are character:i
rsuasion contributesenami eneit! It dre, nlkekaedisc e
curing a personb6s economic safety (e.g., e
eds belonging to the ot-keepl pciltllysassaaociad
onomi c aspeddatt, tdiise di mensi on endorses ec(
nvironment al degradati on, conserving nat ui
evel opment and equity, incl uvAli amgi 2Galedld 2 7%; er
Alvarezet al, 2015, Maeyteral 2017) .

o ® @ O

o ® ® S »w T

We lblei ng i s al so wndmeernsstiooondal ascoancrapltt iand
objective and subjetriawnve, d@2O&EBPIUDPAcCCChaRDdr
2007 ; eltoradd®ri &t. KOG 4 Hi negmamg, 20 Neé uf ¥il Idl, amagr
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Gi esecke, Xahbg, B8 Avg), . Objective WB entail.
attributions in relationetoap20kd)nosFilndte, cm
met by acditeaimgl avel of material satisfactd.i
a |ife basis and safety, such as sufficient
water), and materi al conditioaest. ,ah2a0 pd)sseSesa
social WB is attained through meeting soci al
such asosaercalon and relationships, particip
and collective needxn, icnwoliddienngg aggeamealt , c choe

association, and poliiliecaglh e Eseaaagtri2drm 6( E
& Gi2v0elRerrara & Nistico, 2013Ni s s i & SarraHe2®elid8al Raudse

Vil |l amagna 0& 4Gi.e slenc kceoont2r ast, subjective WB i
perception, experience, feelings, or | evel o
meeting perceived and pegtleemdgi ciatl inseetlse
itherchangeably with similar concept s, such &
(D6Acci , 2011, Di eeteral 20%de, MbSedt7 ;a |RIODAELB;) . Wan
argued that a personds mat ercitailveneWwBd cFoonrdiitni:
hi gher i ncome contributestt@mlgnédtBinrdgagsmalbpntec
Reye20s16; -Morat|aA®lg) . However, examining an

thedi fferentiated WB iesn outs odofo ctubsi so ns tcu dayr G sf
characteristics and association to the given

Accordingly, basic human needs are subst
fundamental substances to bergathai cemmandnaeaa
conceptually interrelate the two concepts, w
in the context of SD. Neverthel ess, measur i n
feasi blteerinm S ngssesssamentndivuadhhiad 6s emoti ona
towards their |ife circumstances (Diener & S

4 . Empirical Findings: Examining t he Char ¢
Measurements, Measuring Different ipameendd VdBr dby
We lBlei ng Assessment Practices

I n this section, maj oW heentdi paaotrscempb-by8SD a
based assessment are examined, whereby the ¢
by exaimdiimgt ors measuring the most relevant
based categorisation.

4.1 Objective Indicator Trends: An -BOdijregcti ve

Table 3 presentoguamaijiofri cRRIlisonuwifngsubj ect s, W
i ndi cators menaastueMiBnagl Nob jee t¢cthiatet he 1 ndividual
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pillarsdé in the tables through this sectio
cat egorTihseatriessrusi.t s highlight the two primary
findings. First, the existing indicators are
t he environneecnotlaolgiicrmad itchastoosrp cliiafte ienxdpnedcattabnec vy ,
economic GDhRAndactomg rgegderring to Gini coeff
indicators quantitatively weight vari abl es,
instance, envi Gbfmetndraf dismodii @adda durcghitd cltnod isn g

[ it

elreaackyb h g tayop u l aant d oenc 0o n 0 miucn ) i emdpil, coaa moat Nt m € .

Furthermore, the results dalnsgasruggeeusitart, h athem
and econoonmisce pirnedsiecnatt ma t € emia @l amnedaidmsx {gare wgh.i, | e
WB indicators repr esehnotyshadihadng dami ;e ealrse (3
merely in WB assessment. Alternatively, sev
i nherently obj echtiiovdel ,vced ngabedbpgit)s ,g losyuecghn aansc ief y i n ¢
variabl es, which appear merely in SD assess
findings: The indicators highlightedeveaektorp
assessments nto | ocal tpr antdieaded ,a nvwh & rheb y nii tv
GH@mi ssion), according to the | ocal cont ext s
Tabl®usBt.ai nable devel opment assessment resea:
identified in the | iteratur er easneanity ssepde c(iNoitce
it ems; water: wat er guality, poll uti on, or
number of speci es, change of |l andscape,; ed
popul ati on: numer i cal popul ation or growt h)

Example of Sustainable Development Indicators Accordin
) Pillar-Based Categorisation
Reference | Study Subjec , g
Environmen . .
tal Social Economic Other
Water, Air,
Alfaro- Sustainable Land  use Safety, Health, GDP,
Navarro et o Waste . (Un)employm -
urbanisation Education
al. (2017) managemen ent
t
Dobrovols GHG, Worker safety
kiiené & | Sustainable | Water, & health,| Maintenance i
T a mo ¢ | construction | Renewable | Worker cost
ené (2016) energy training
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Life
Estoque & . .
Sustainable | Ecological | expectancy, Income,
Murayama . ; . -
urbanisation | footprint Education, Poverty
(2014) )
Population
- Regional GHG, Air, Life GDP,
Floridi et : expectancy, (Un)employm
sustainable | Renewable , -
al. (2011) Safety (traffic),| ent, Income
development| energy use ,
Education gap
Sustainable GHG, Air, | Health,
Gallege Water, Education, Good
. development . GDP,
Alvarez et|. . Renewable | Sufficient governance
indicator . Employment
al. (2015) stud energy use| food/drink, [Governance]
y Biodiversity | Gender equity
GOmez
Limén & : Water, . GDP,
Agricultural . Population
Sanchez sustainabilit Erosion, (agricultural) Employment, i
Fernandez y Biodiversity g Income
(2010)
Sustainable Water, Al .
Green Life GDP,
Hara et al | development space,Wast¢ expectanc Employment -
(2009) | indicator pace, XP Y ployment,
managemen Literacy Income gap
study ¢
GHG, A, Legal costs
. Renewable | Worker health| —o9
. Sustainable investments
Li et al .| energy use Worker
manufacturin - (human anc -
(2012) Waste training,
g .. | natural
managemen Gender equity
¢ resources)
Moctezum
a-Malagon | Sustainability Water, Land Participation,
use, .. | Income -
et al.| of wetland Biodiversit Gender equity
(2008) y
N Sustainable Water, Air, Life GDP., F_’olltlcal
Phillis et| development expectancy, rights,
- Land use : Unemployme
al. (2011) | indicator Biodiversit Education, nt. Povert Governance[
study y Population ’ y Political]
Pop & . ... | Water, Worker_ . Efficient
Sustainability productivity, . :
Borza Energy financial -
of museum .| Volunteer
(2016) consumption work resource use
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GHG,
Inter-regional | Water, . GDP,
: Life
Shmelev | sustainable | Renewable Unemployme
expectancy, -
(2011) development| energy use . nt, Income
Safety (crime)
assessment | Energy gap
consumption
GHG, Life
Shmelev &| Multidimensi | Water, GDP,
. expectancy, Research an
Rodrigues | onal Renewable . Unemployme
. Safety(crime), development
Labajos assessment ¢ energy use : nt, Income o
(2009) sustainability | Ener Education, a [Institutional]
y o Population gap
consumption
Sustainable | GHG, Air, Life
expectancy, | GDP, Good
Strezov et | development| Water, :
o . Education, Income, governance
al. (2017) | indicator Ecological
) Gender Poverty [Governance]
study footprint .
equality
Talukderet| Sustainable | Water, Land Health,_ Income,_
. Education, Economic -
al. (2017) | agriculture | use . .
Gender equity | equity
Inter—r_eglonal Ar. Land _ GDP,
Yanget al | sustainable Education, Unemployme
use, Waste . -
(2014) development Population nt, Income
managemen
assessment gap

Tabl Majdar

i ndi cator smatnesvadaldn inmgg

Center o]

o jeec tiifved i

analysed (Note that a study t hbadi nugs eiss
accordingly)i.n Table 6 and 8
Well- Examples of Welbeing Indicators According to PilllBased
Refereng being Categorisation
e Attributio i _ .
N Environmental Social Economic Other
Safety, Life
Chaaban
i _ expectancy, | (Un)employment
et al. | Material Air , -
Education, , Income
(2016) .
Housing

6 2
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Culturat
scientific
Life rogress
) GDP, Prog
D6 Acc expectancy, (Research &
- i Unemployment,
(2011) Education, development)
_ Income gap
Gender equity. Human
progress
(Freedom)
Life
Ferrara & expectancy,
L Waste . GDP, Income,
Nistico Education, -
management . .| (Un)employmen
(2013) Social equity
(opportunity)
Hamann Life
Income,
et al Water expectancy, -
_ Unemployment
(2016) Education
Loring et _
- Education Income -
al. (2016)
Nissi & Life
. Income,
Sarra Water, Air expectancy, -
_ Unemployment
(2018) Education
Ottaviani ) _
Air Food, Housing Income gap -
(2018)
Schimmel
- - Income -
(2009)
Water, Air,
) | Unemployment,
Segre et Land use, | Housing, Basic
) Income gap, -
al. (2011) Waste service access
Poverty
management
Air, Water,
_ Health, Income,
Sirgy Land use, :
Population, Employment, -
(2011) Energy _
) Food, Housing Poverty
consumption
Zorondo
i Food,
Rodrigues _
- Clothing, - -
et al Propert
(2014) Pery

6 3
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4. 2 Subjective Indicator Trends: ABekEx@genou
Tabl e presents major SDIs, which rely on a
6 presents major indicators measuring soci al
such as representatives of ,aorosazlhodat Isorfirtoy
fields. The results indicate two major trend
representing soci al and collective needs, w h
For exampl e, enviegamenhgl enwdr camental ma n a
soci al copdimoat bys,i nasmodc-vdeeriveentop ment , ,c oahredsi or
engagemamd economconomide cphosmefetygnomnad eq
business coopematSiecm/ndqgl Iselweratli i ndi cator s
such that the outcomes have an i mpact acro
environment al mainadiemainodr iomani abf veence acrc
soci al ddoomaeicnosn oars ich d ocnndd acesttawontis ypartnership cr oss t he
soci al and economi c ausecmmeronsat iLd fkaeawtiisen w
indicator produces the outcome which scdaanng i nf
soci al WB soci al edodé&amad osros i rag @ stp oeisin g(ned.t gw o, r |
soxli co)aeei most often employed, whereas only
i ndicatorsltaries ohcttededbattsamwmmisred iveabtoocn arme as
WB, although ts measurement i s often ident.i
that the outcome iIis esxpgWBiiend thi Sonomti dxutt e $
indicators emgli ovye dapiprbotalddn ,wiplejeeyehrgd)l tahr e al s o
confir med. Nevertheless, the outcomes reflec
thus these i ndi-made rtso atrhee moacwcalt addmtrext s by
Tabl guabitnabl e devel opment assessment researc
on expert knowledge and judgement, identifie
indirect assessments through an evad upbiaoh
evaluation by experts and | ocal residents th

Example of Sustainable Development Indicators Accordin

Reference | Study Subjec Pillar-Based Categorisation
Environmental Social Economic Other
Legislation , Serviceabilit
_ _ Community

Sustainable | compliance, | . Employment| y of energy

Bhandartet al. | community Impact on mvolvelment, opportunity, supply,

(2018) micro hydre | environment, §90|al Business Expansion

] stability, User _ N

power plant | Environmental _ _ potential possibility

satisfaction i

management [Technical]

6 4
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Sustainability Neighbourho
. management Water, od & locality,
Gill et al , ) Employment
of Erosion, Community ] -
(2016) i , capacity
contaminated Ecology involvement.
land Ethics
Worker
: New
Environmental| health &
technology
management safety, _
. L i Revenue adaption
Gopal & Sustainable | initiatives, Corruption, | . _
. I improvement, [Technologic
Thakkar (2015) supply chain| Availability of Customer .
_ _ ) Recycle cost| al], Political
evaluation/rew| satisfaction .
. stability
ard system with green .
[Political]
products
Neighbourho| Environmental| Social WB,
Haideret al od quality, Public Economic
(2018) sustainable | Natural land | mobility & prosperity
development| protection accessibility
Social
Market
Farm engagement, .
) _ _ diversificatio
Herrera?et al. | Sustainable | management & Social
. . . . _.._| N, Investment -
(2016) farming practices, diversificatio o
_ modernisatio
Ecology n, Quality of 0
life
Architectural
_ _ Market cultural
Sustainable Landscape Education, , L
Peancet al _ : _ .| diversificatio assets.
agrifood conservation, | Relationship _
(2015) N ) . n, Economic| Knowledge
system Biodiversity | with externals , o
partnership | transmission
[Cultural]
Sustainable - _ Health,
_ Biodiversity, _ Investment,
Pinaret al development Education,
N Energy Research & -
(2014) indicator , i Energy
intensity _ development
study security
_ Environmental . Profitability,
Sustainable . Health risks, .
Sadoket al. . quality & . Specific
cropping ) Operational _ -
(2009) impact, e equipment
system . i difficulties
Biodiversity needs
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Learning
_ capacity, _ Institutions
, Sustainable Water, , Material &
Schneideet al. Cooperation, ) . and
water Resource ) financial )
(2015) . Basic needs _ entitlement
governance efficiency capitals e
(water), [Institutional]
Justice
Social
Corporate .| Conformance
o Management | development| Income euity,
sustainability _ . to
Sureeyatanapg _ commitment to & Business | | _
in ) L international
et al (2015) _ | environmental| participation,| support &
manufacturin _ ) ) standard
protection Social collaboration o
g . [Institutional]
responsibility
Sustainability] Environment Social Business
Touzardet al. | evaluation of| conservation, , cooperation,
_ cohesion, -
(2016) local wine Wateruse Added value
_ _ Food safety o
chain practice distribution

Tabl BMajgor i ndicat or ss o amesalbskeurnign,g
analysed (Note that a study
accordingly in Table 4 and

iodbejnetcitfiiveed i
t hbaeti nugs eiss i rnedfi ecr:
8)
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Well- : . . .
: Examples 6Well-being Indicators According to PillBased
Reference|  being Categorisation
Attribution 9
Environmental Social Economic Other
Chaabaret i nseli\r/)v%(r)lit i i
al. (2016) Volunteering
D6 AcC i Education, i i
(2011) Gender equity
Ferrara & Education,
Nistico - Social equity - -
(2013) (opportunity)
Hamannret :
al. (2016) - Education - -
Loring et .
al. (2016) - Education - -
Social
resources
Ottaviani i access, i i
(2018) Participation,
Work life
balance
Petrosillo .
et al. Social - Soc. cohesion - -
(2013)
Education,
Schimmel i Posh(t)'ggl & i i
(2009) condition,
Social relation
. Education,
Environmental AR
. . Participation "
illegality/manag Political
Segreet , Gender SV
al. (2011) ement, - equity participation
' Sustainable ) [Institutional]
. Social
mobility :
exclusion
Sirgy i Social equit Economic Culture
(2011) quity equity [Cultural]
Zoronda . :
Rodrigues Healthy SOC"’?" & Rights &
. family - legal system
etal environment relationshi [Institutional]
(2014) b
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of

eht asfiaandi ondoal
bot h

cases

SDI s,

empl oyed

i n

ndi

cators i

n

al

needr.i

ot ance,

pillars

by

to
t he

of
measur e

Canadi an
Approach

Center
Based

wh o
es. Th
6beir
SD and

subjects

e

Sustai MabBe2=2vel op

(0]
on

whipeh cre@lty oomn i m
pvhe § entTsabma&j or subjdectait oe s Wke a:
t hose
studi

res.

S
WB

t

€ n vei nrvoi nr noersniean tecariedsbEiatiant osrosc i

al

i nd& ataesthetic valueander cei ved/ cl ows ¢ hr elt dateir o npsehoi ppl e ,

i ndi eaenomic wiinerabilita npkrceived economic benefits a n dp ioltlhaerr i ndi c
responsibility for SDandfeeling stresseddc cor di ngl y, the overarchin
concept of subjective WB can be most explici:
this approach.
Tabl 8ugt @i "Maelvlel opment assessment research su
on indivipkuxleps i sal f identified in the |itel
indirect assessments through evaluation of i
Exampe of Sustainable Development Indicators According
Reference SSutg_de)(/:t Pillar-Based Categorisation
) Environmental Social Economic Other
Community P -
Biodiversity, :
Adamset | €hgagemen Perceiveél/ Family Job and
al. (2014) n environmental support, income i
' sustainable ualit Leisure satisfaction
land-use 9 y
Sustainabilit Aesthetic Local
1 y impact Perceived | value, Cultural knowledge
Q\Int(vzvlme?t) assessmen| environmental| landscape loss divclarr](s:i(lzirgaetion use
: of local quality Perceived [Institution
mining social equity al]
Perceived
Arceo & - Job
Granados Sustainable Retsc;urce perst?lr_]tal diversification,
Barba prn(;g::rtli%n pesrcaegﬁon Caggcigly, Economic -
(2010) vulnerability vulnerability
Perceived
_ environmental Tourism saltri]s(,:fce)lr(?t?on
Bhuiyan & Sustainable quality(residen  facility and Economic
Shwar tourism 1s), SErvice contribution to i
(2016) Environmental| satisfaction(tou nature
awareness rists) -
(tourists) (residents)

6 8
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: Natural Quality-price
Slengesel | Siotanedle | enronment (S8 | relon |-
' satisfaction satisfaction
- - . - Livelihood
Choi & Sustainable | Biodiversity, Participation,| diversification,| Quality of
Sirakaya community Env. Comfort Econ life
(2005) tourism regulations contribution
Environment
Kunasekar Sustainable | al awareness Perceived Local
a(ré,gi%l. tourism (e.g., relationships suesq[ginnoargzﬁt i
cleanliness) y
Sustainable - -
T Le development Environment . Responsib
ourneau| . coccment of al Life i lity for
et al community awareness/ag satisfaction SD[Gover
(2013) projects ociation nance]
Selfreported
Smithet Sustainable eSr1e\|/1i:-rroer?r(r)1gﬁ?a social equity/ Seﬁlﬁ;enr():ci)arjed i
al. (2017) | agroecosysten : connection,
| impact Food security access
Local
- : institution
: Social equity NS
Wilsont et | Sustainable Waste (e.g., public Financial al
al. (2014) waste management service sustainability coherence
' management quality distribution) capacity
[Institution
al]
TablMaj8ar indicators, -meiasgriindgestuibffieediive twh
(Note that a study that usbes nigndisc atedresr rneeda st
imable 4 and 6)
well Examples of Welbeing Indicators According to PilliBased
ell- o
. Categorisation
Reference, being :
__— Environme _ _
Attribution Social Economic Other
ntal
Barrington
-Leigh &
g - - - Life satisfaction
Escande
(2016)
Selfreported
L Water _ ) _
Subjective _ health, Life satisfaction
Chaabaret quality _ _
_ .| Housing/public - (overall),
al. (2016) satisfactio . _
transport Political voice
n
satisfaction
D6 AcC Subjective WB
(2011) (happiness)
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Higgs Close Life satisfaction,
(2009) relationship Mental state
. Life satisfaction,
Loring et )
- - - Happiness,
al. (2016) .
Feeling stresseq
) Perceived ,
o Perceived | Mutual trust, ) Feeling stressed
Ottaviani ) ) Income
environmen| Education _ Self
(2018) ) , . equity, Job ,
tal quality | satisfaction i _ assertiveness
satisfaction
Petrosillo
Sense of
etd. ) safet ) )
(2013) y
Schimmel Happiness, Self
(2009) confidence
Perceived
Wanget urban . . :
- - Life satisfaction
al. (2018) landscape
quality
5. Di scussion: An Overview of the Distinctd.i
Exptet@dndi t Bas®Wbj ecti ve Sustainabl e Devel opm

Based on the <conceptual, t heoredisalussandt |
di stinctive scopes and efkp-eeatnido n-b a ebudlojbg cetcit v ey
SDI's, while providing the overview (see Figu
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T f Objective Expertled Subjective Citizenbased
. yp& 0 Indicators Indicators Subjective
indicators Indicators

Environt

nabl

Sust ai

Soc&al/\”\/\ Percei v
!

Collecltjveychol oglical
\// //

Neeelﬁ/y@\h[@rglp?ds/,

concepif uaMater i x

Overar:! , p
N 7
!

. |
subg§ ech Needs |

\
/

\
v (I o-ave d (« A\
7 AN

E)_t)-jéétive
W&€bki al
being

Objective
6Mat er i-g
being

We tble i n

Charactert | g tistically reliable, Embodying social Embodying
sticsof comparable, and normsand .
referenceable preferences; reflectind | We tble i mrge s e
assessment ot
sustainability theory |l ocal amdl o
outcomes

straightforw

I mplicit/ pr:

» Linkage betwee

Fi guAedRstinctive characteristics of object
e X pleeadnadi t-bassaudbj ecti ve sustainable devel ¢

The findings suggest that objeceéectve Shat

represent materi al needs corresponding to,
income | evel s, and | ife expectancy. Meanwhi
particul ar, regarding |ifenghasnd famald) madree i
overl ooked i nt hSuDs anseseeds stme nbe further i ncorp

assessment outcomes produced by objective SD
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eliable indicator values by referring to t
vail ablces .stAztciostdi ngl vy, the outcomes (dat a)
omparison, given that the refer encaentvealauneds
ost comparisons, given the temporal availab

-

T O 9

Meahiwlkaplesiubj ecti veseo8Dh$ , €cenbngicsprosparity
ntdeal t hy énwiosenmemnti mally measure subjects
oci al needs, which attribute to sasdmihg fha
XxXogenous approach can i ncorporate soci al
i mensions of interests in developing indica
hus represents the hetetog€0dai8t yHReallediazeapl@ mmu
010 ;-MRreti gne z, 2013) . Mor eover, this appr oac
ubj ects bfasedat @edh aomaundepts, which resonates

O O N T QO 0O On QD

xpert knowl edge felneadbtl essu s tnadii caaltiolrist yt ot hreeor y

]

obustness of t he measur ement [ and out c ome
nvironmenhabl it hygi eeacvhooreosn ntenet i dea of enviro
nder st ands aecntvoirrso narse ngiadniff i cant d eette rami nan
016) ; | i kewi se, etohomicequitp epmiesenhdi eaboaomi c v
i ms to develop the economy by understanding
Xpleestubj ecti ve SDIs and the assessment outc
orms and preferences recognised by a commun

5 @O 99 N S O

Finallcy,t-bak®udwbj ective SDIs are most app
individual 6s (presswnltj)e cstag irsd mrca 9 eomt il requ ed e ram
needs, which significantly contributes to me
Moser , 2009) . For i nst anpceer,c ed veeslaminscéomkdi oat
equi tmeasuoeéatihee | mpact of an individual 6s
satisfaction (Diener & Sue, 1997). According
all ows for capturing and addressing subjecti
SDIl's have oveeatl.ogolkReOD9)Stiglitz

The findings also highlight that the res

di mensions of WB , whil e the characteristics
measureementts ggse 2). First, objective SDI s
subjective WB through quantifyeidougdtieuenttd.y
relies on existing indicators or pubdiichy a
educati on, but enhancing the outcome concept
an individual s subjective WB with respect t
t hrough gauging their i ncomeenh,evaellt,h ogui gvhe ne xtch
certain | evel of economic wealth does not S

2012). eXgtcesdudbj ecti ve SDIs can measure mater |
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utilising an expertosremenescsti Tdheeempuaticatlh
this approach is frequenhbilgdieward Bigdiend, | tticn i a d i
case that there are no reference valwoezear
basseuwbj eScDilisvecan measure subjmadtea nsh@ WBelsent i1

For i nisdicaaorsmM@me satisfactiomndp er cei ved e nvirreopnrmeesne natl
econamMecvironmedsalespectively, which can ho
percei v éhissuggessdtsith e f ul f i | mentmatcedMBtaliwthu tceh taa
regarded as proxies of individual 6s subjecti
inéhaed by fulfilli nygepdatcer ivaeld @odmdi ct meredso
Rugani, 2017; Sirgy, 2011). Alternatively, t
and | ocally erlkee dadsesck swanlend s oiurt ctgmd so ctal r causgphe
in constructing indicators and measupRpld@gO0sub

Ni ssi & Sarr-dire9 12820280 r i Mhas suggests that
socWB, assuming that leo csahla preede dbsy aan dc ovnasl eunessu

social needs (e.g., participation)

6. Conclusi on

This study advocates that wusing objective 1in
objective SDIs are conceptual |l matopWhB anlaut t o
Il i mitedor i naccuagrader tloa sciacp thuu mhaenh i mgidhemttesn sa nod ¢
WB . I n cont rexyplegainucsiitabga smlé j ect i ve SDI s ¢ omg

shoornmicng by capturing soci al apndWRbdad ewel vea
perceived and psychologiwWwWB] meepscatvel putAm
compl ementary use of the three types of SDI s
t hat not all i ndicators measure Rultjcagt Ryam(
Basnet, -Mi |Ar@sQcsoptntc e, using the SDIs assessi
Omaterial 6 and subjective WB helps better re
context, whil e uss amgWBlhaen dSDiltss aesrmsheasrsceennge n t

assessmeepilkbel phre WB of the -fatghe& gEssecanmde C
Kammer bauatbt2001) .

However, this study faces sever al i mi t at
was subject to ttheer actourrset rsaeianrtcsh ,ofgitvheen Itihat
l i mited by citation distribution (Cohen, 201
aim might have been found under different se:

seveubjective indicators referred to in this
this studyds discussion and <characterising
Ssubjective indicators are usuans yo rd eivretl eorpeesdt, ¢
given studies, and the context dependency 1in
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study was inevitable. Hence, overcoming the
range of st uoires hahfgys itmhdeeachoncept ual and th
i mplications for the practical wuse of SDI s.
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KeyworSushj ecti ve indi bat ogs, s8BGsa,| n anellel d

municipality, Japan

1. I ntroducti on

The i mportance of i mpl ementing sustainabil
progress toward sustainable devel opment at
recent years as an increasing number of mun
as one of the core aspects of their developr
Musa et al. 2019).asled talsisse swarem,t ipn daiycsa tao rc 1
of appropriate indicators ensuwreed Al dleinalelte
2017, Hong et al ., 2019; War hur st 2002) . I
2030 Agenda that embr aces 17 sustainabl e
corresponding targets. The goal s veeniphasi z
i ncluding municipalities. For i nstance, G
communi ties encour ages an inclusi ve (sus
governments and stakehol ders play a central
Evaasd Nei | 2018) .

Meanwhi | e, t hebeaomgc e(pWB)o fh awvelbleen emphasi z
sustainabl e devel opment and i s deeply <conn
designed to aim at(eugtai Bablantdeoebdopmeant
2019; Peterson 2016) . Previous studies di s
by satisfying basic human needs (e.g., cl e
education) for preisems$. abidk efwitsuer,e WB neam
addressing fundament al needs (Hat akeyama,
Proponents of this view suggest t hat basi c
sustainable devel opment and tWwHB atsartgheeisr tcoo
t hus satisfying WB contribute t o achievir
(Hatakeyama 2021) . For instance, a healthy
clean air, can be a baromet egt aifndhiclailt yan d
exposure to a clean environment will signif
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Skevi

ol ogi cal WB of i ndi vidual s (Kjell 20
opment seeks to enhance i ndienitd yal a
ni sed as one of the central goals by c

dressing WB is articulated in the SDG:s
heal-bdédi mqppnd wtedti ng t hat WBatotfaiandd,hg etno

good governance and effective institu
n et al. 2017; Skevington and Epton, 2
sessing sustainable dewel omnde wtat atr st h e
re targets, referring to publicly ava
hold status) have been a centr al me an
, 2018; Gasper, 2007) .t Meahwhiohe, ndul
nal eval u#oteircre phaoved oon expeelifence have
actitioners and schol ar s, assuming the
fail i n capturi ngD,e sssuecnht iaasl ¢geu aelmetnyt so
faction, which profoundly relates to I
tidis, 2019) . I n the SDG context, usi I

ndi cator s ar e pr opostehde biympt b ene rJtNast i tc

istrative |l evels (All en et al. 2017).

yed in the SDG indicator set as with p
ts are i mpreciseéygs ardamerstse d( Biye rqmamrt |
ngt om O0alr8d Eptnkre,r nagel et al. 2018
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2. ingssubjective indicators in assessing and
munici pal | evel

Thus far, several studiesndaseggmpteyedtsulj
i mprove the quality of assessment of sustain
out in the IlTtalian municipality of Cagliar:i

sustainabiliewyal eantpil @oyi hgamewor Kk t hat i ncorp

indicators based on the citizenbs perception

involving the citizenbs view in the ewhluat:i
a public urban policy, whi c h, i n turn, i mpr
Li kewise, a case study conducted in the Turk

' ife for sustainable developméemtveofl ndheatoty

the citizends perception of, for instance, u
environment al guality (Senlier et al ., 20009)
assessment rdgsepafed Ipnpstbdnoeg urban safety w
the cityds sustainable development from the

i ncorporating subjective indicators coul d b
speci fying public priorities and more suitabl
Using subjective indicators in monitoring mu

instance, Zinkernagel et asaéd ¢804686al arguedet
or subjective indicators were included in ¢t
although incorporating | ocal needs and desir

indi cators morewleeal Agysmahevantal Li k2018) p

the German municipalities by examining the

compl emented by ses$speti hgc funtdheat cromt exom

dat abase. ibhewvnpaippaaeend | ack of subjective
systems, thus the necessity of further incor
system for municipal SDGs.

I n the Japanese context, Honda et al. (2015)
public policy through <citizen participation

that attribute to their WBmesmtchnassalpearmcerp!
an increasing number of municipalities have

goal of government policy (Kuhl man and Farr.i

ndi cators arewalVvso,cbowi deabpdct Hve -wonrdlidc at o
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policy assessment in the Japanese context r

Regarding SDG practices, the Japanese nati ot
Il nitiative. It encourages the municipalities
SDGs, taking into account their own | ocal v
(Cabinet Office, the Governmdntidofmuhamgam.al 2
been designated as of 2020. A study indicat
guality of | ife and the | ocal identity coul ¢
SDGs (Kawakubo et anlot,he2r0 1s8t)u. d yMefaonuwnhdi |teh ata m
municipalities employed subjective indicator
for instance, the SDG 7 and 17. For instance
who O6fbeb, héate interested in municipal deve
for the | ong ter mo, (Masuhara et al ., 2019) .
WB in achieving SDGs and wusing subhjeonngi verir
muni ci pal SDGs edemains understudi

B3Aim of the Study

There is still broad room to examine the wus
assessing municipal sustainabl e develoosptment .
significant determinants and obstacles to t
public (sustainability) policy as well as ar
an example. To this end, aesexmboratpalyitgse
conducted. Given that few Japanese municipal
subjective indicators and address SDGs i n a
designefdolid: twWo Examinusgbt hetguof subjectiwv
assessing the most comprehensive public poli
Ssubjective indicators in monitoring a munici
4 Met hodol ogy

Figure 1 presehtsehowsé¢éehet edpl osaundertaken
anal ysi s foll owed by empirical examinati on:¢
met hods.
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Selecting Eligible -
Municipality ‘Regional
Empowerment for
| Japan's Growth of
Pre- — Tsukuba’
Sieldwork \—/_
Screening
Research Subjective Indicators
and » ‘SDGs Future City
Analysis Thick X Initiative of Tsukuba’
Description L
v \/_
Descriptive /
Data /
Establishing Criteria for
Collecting Empirical Data
Questionnaire Semi-Structured
Survey Interview
Fieldwork v ¢
and Posi- / Raw Data / / Audio Data
analysis ¢ Y
Textual Data
Exploratory Factor ¢
Analysis Content Analysis
Quantitative Qualitative
Data Data
Discussion
Overall
Analysis

A

Conclusion

Fi gu.r eA 1If loofwcthhaer tex pl orati ve case study.
4. 9el ecting a Municipality

To select a relevant municipality, this stu
designated for the SDGs Future Citgompiéhahns
public policy plans O6Regi onal Empower ment f
sufficient numbers and quality of subjectiwv
Consequentl vy, this study swvahliedt @ d htaltba t mu rai i
239,921 and is |l ocated in Ibaraki prefecture

to the Northeast (Figure 2). It was designat
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attracted a |l argerchmberstotunasi toalestad¥éas
Tsukuba Science City. Given the intellectual
soci al experiments to create soci al i nnovat
conducted ( TWw&a)b.a City, 2
SN
\ﬁ SLS/ \(\\/,7\\\\’/,,,/
J
VAN
Y g Municipality
(,//g ) of Tsukubas =
X el Y Ibaraki G ‘ :
Prefecture 5% NS
Fi gureThRe | ocations of | baraki Prefecture an
author at https:// n.freemap.|jpl/)
4 . creening Subjective Indicators
To derive eligible subjective indicators for the
O0Regi onal Empower ment for Japanods Growth of Tsuk
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TabUiest of the policy goals and target sRe gasonwell |E mpso weorrnreenstp
Tsukasawel | as the major themes, action targets, Sm@s chutruwerst
Initiative of Tsukubabd.
60Regi onal Empower ment for Japanébés Gr owtH
Policy goals Policy targets Subjective indicators

Creating employment by enhancing
local competitiveness

n/a

Creating a liveable and healthy

environment

Enriching education

The proportion of students who have seteem

The proportion of students who have a sense of pur

and cooperation in problesolving

Establishing a school support system

The proportion of students who havéealing of

enjoymentn daily school life

The proportion of students who are satisfied with

friendships

Promoting a gendezqual society

The proportion of the residents who feel havagpod

work-life balance

Attracting new residents from other
regions

Creating a liveable residential environment

The proportion of the residents whoe satisfied with

the liveability of the municipality
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Promoting cultural and agctivities in the
municipality

The proportion of the residents who are satisfied wit
city cultural facilities

Promoting spogactivities in the
municipality

The proportion of the residents who are satisfied wit
city sports programs

Enhancing the munic

The percentage of resident attachment to the city

Developing a safe society

Maintaining public transport system

The proportion of the residents who are satisfied wit
the community bus service

Revitalizing local community and promotin
resident participation

The proportion of the residents who are satisfied wit
community activities (e.g., volunteer work)

6CIl VI C programé (in the 6SDGs Future City
Major themes (goals) Action targets Subjective indicators
Securing childrel mpl ementing measur|Theproportion of students who have ssdteem
poverty and pr omot i|The proportion obtudents who have a sense of purp
sustainability and cooperation in problesolving
Developing an inclusive society Re-discovering the local values and sufficin n/a
(Inclusive) mutual aid
Creating and succeeding local valu{ Generating new values asdlving social n/a

(Value)

challenges through SDGs x Society’5.0

L)t

highdi mensi onal |y

i ntegrates cyber
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r e fnanthpotentrisdceety, in which the economy is enhanced in a way that solves social problems through a system that
(Cabinet

and physical spaces
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Developing a basic infrastructure
(Infrastructure)

Promoting intetregional exchange through
an established community transport

n/a

Protecting thenatural environment
and ecosystem (Circulate)

Encouraging | ocal ¢
products and civic

that empower the co

The proportion of the residents who are satisfied wit
the municipal lowcarbon initiative
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4 Met hods

Having identified subjective indsc&ubrmas that as$
initially performs a thick description of the
Tsukubad and the 6SDGs Future City Initiative o
credibility by descriabtngnandni deecapt et(iPognt &0«
provi dedsepam iumderstanding of how the subjecti

assessment practice.

I n addition, obtaining and analysing empirical
fragmemtedmati on from the |iterature (Kallio et

mi xed met hods;staoamkiurrierdg i sngmir vi ews with the pol

survey to Tsukuba residents. Applexkpyocantcaonsel
analysis of information helps disseminate pra
Venkat esh et al . 2013) .

Semitructured interview is adequate to explore

and Whil e,y M&oOkOedr)s wWhod ilcel onged to the Depart me

municipality administration of Tsukuba and en
6Regi onal Empower ment for Japands Growth of Ts
system,n@spelsisci es, and reporting tshter uoccutucrcende s
intervi ew. Two out of five had the most profou
designated as interviewees. The i ntied vd awa .was
Subsequently, this study generated textual da

MAXQDA and assigned the directed approach of
all owed for modifyxngtomngex pdtnhign gsytaut dyntes( if.iev. e,

where key concepts and variables were identifie
exempl ar £ o(de.sg. orsuwWlescriptive information (Hsi €
Moreover, dat a iavrealcyosne e nty amuad lyistiast provi ded di
data body to reveal trends and differences [of
Meanwhi |l e, a questionnaire survey allows for <co
ofh specific population and inference of the re:
and Jones, 2005) . The residents of Tsukuba, wh o
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kno
mu n
gque
al |

t hi

ass

t wo

wl edge of SDGs and t he itnifaotrinvaet ioofn Tosfu kbuShDaGs
i cipal admini str alhd vend rewvseotnideendn atior ea Pdp er
stionnapaientwilihk gdroturscale (e.g., very much,
) to obtain ndies mawhiiltaerdaev wifdirregspa neutr al é
s study assigned exploratory factor anal ysi
ealing |l atent variables and unveiled common

gaednCox, 1993).

i or to carryymendpodutr esbaraeomhxetthis study estat

rent and potenti al usability of subjective i
ests mend SDG practice in accordance with the
munici pal pl ans in question (see Table 2).
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Table2 Criteria and the definitions for seraiructured interview anguestionnaire in accordance with the study subjects and target groups

Target Group
Policymakers Residents
Criteria Definition Criteria Definition
Indicators are methodologically stable { Indicatas are methodologically stable to
The G Credibility produceareliable outcome (Reegt al., | Credibility produce reliable data (Reetlal., 2006;
eCurr e
2006;Niemeijer and de Groot, 2008) Niemeijer and de Groot, 2008)
Usability of
Subjective Indicatorssufficiently represent _ o R
Indicators i S ] ] ndicators sufficiently represent sustainabili
ndicators In sustainability or public policare biic boli 0 coeaal 2018)
. or public policy are (Janouskoeh a
Study Assessing Relevance (Janouskovat al, 2018) and meet the| Relevance Z :)th Y ds of th 4 audi
. e and meet the needs of the user and audie|
Subject | Policies in the needs of the user and audiendeZri, _
Regional 2004) (Hezri, 2004)
Empowerment Outcome data ensures the quality witf
for Ja respect to reproducibility, availability, an Indicators allow for explicit judgement to
Growth Data Reliability | measurability (Bohringer and Jochem| Capability measure what is important toetaudience
2002; Janouskovet al, 2018; Sariet al., (Hezri, 2004; Reedt al, 2006)
1998)
Flexibility Simplicity
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Indicators and the measuremecas
change in accordance witlcontent,
purpose, method, and focus (Booyser
2002; Singh, 2012)

Presentation structure, content, and purpc
of indicators are clear and understandable
the audience (Hezri, 2004; Singhal, 2009)

(Dis)satisfaction with various life domair,

(Dis)satisfaction with various life domains

Welkbeing perceived by individuals or groups | WellBeing | perceived by individuals or groups (Costan
(Costanzaet al, 2007) et al, 2007)
Indicators are appropriate e in Indicators are appropriate to use in
The Potential . .. . . . - . .
Use of operationalilmg, managng, and repoihg Use of operationalizing, managing, and reporting {
Us abiof i . . . . . : :
5 Indicators the SDG implementation steggy Indicator SDG implementation stratediermannet
Subjective .
) (Biermannet al, 2017; SDSN, 2014) al., 2017; SDSN, 2014)
Indicators in
o ) The acion is locally elevar andreflects The action is relevant to the local context
Monitoring Action
. local priority, which does not contradicf  Action which does not jeopardize SDG
t he 06 C| Relevance and o _ , _
) the global SDG vision (Zinkernaget al, | Relevance implementation (Burford et al., 2013;
Prograt Integrity _
. 2018) Zinkernagel et al., 2018)
Implementing
t h 5 C Addressg complex interaction and _
e o Mult o the SDG ruct Including key stakeholders (aspects) and Ig
- ulti- synergy in the overnance structy
Future City ynergy _ g _ Action needs, values, and priorities in the action
Initiati f stakeholder through cooperation among responsib _ , .
nriative o _ Integrity | support implementing SDGs (Burford et al
T K ub Governance stakeholdergZinkernagelet al., 2018; )
sukKku 2013; Zinkernagel et al., 2018)
Waaset al., 2015)
WellBeing
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Including various aspectlrough ) o ) ] ) )
] o Perceived individual (dis)satisfaction with
) multiple actorparticipatonin and ] ) )
Inclusive _ multiple life domains (Costanz al, 2007),
enga@mentwith the SDG process (Gupti o ] _
Development , _ specified in the SDG discourse (Skevingtg
and Vegelin, 2016; Zinkernaget al,
andEpton, 2018)
2018)
_ Gaining knowledge and experience _ Gaining knowledge and experience regard
Capacity ] o Capacity o
Buildi regarding SDGs to promote participato Buildi SDGs to promote participatory governang
uildin uildin
g governance (Gupta and Vegelin, 2016 g (Gupta and Vegelin, 2016)
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ially, this study extensi viedgi oenxaalmi Earepdo wt ehreme.

nos Growt isgembAa@in6 t or I0i18bi Thtey and the eff

respectively assestsheda ibrydipodti ory maktgrodnret bacse!

e (i .e., High, Medium, and Low).oMeahnwhpolei ci
idering whether the respective indicators me
t scal e: from S (the convincing reliabilit:
ovement requi 6edpPO(lTdoyke2wa86Gi)ty, 201

f 2018, they have employed the most subjecti
indicators (e.g., resident attachment to th
l' ighted thatt ogisx reuwmltjhedt itvheeiirndiacd get out c o me
the goals (Tsukuba City, 2018hb) . For exampl
6 and 6student satisfaction wistuhr gfas seinmdg hti hpes
3% and 0.2 %, respectivelyfeAbaladicedtout pma
e over 5 % as of 2017, due to that no survey
i dent stahtei snfuancitciiopnalwittyh | i veabi lityd and 6res
ented 2.6 % higher than the target valwues. R
the community bus servi ecee®vceoansli7desrdabl y exc

rding the reliability and efficacy of corres:c
sfaction with the community bus serviced ind
, the over alil. ej.ud gceomnmetnitn uvea st oA i mpl ement , whi
cacy) . Similarly, the evaluation of a pol i«
cipality liveabilitydé indicatore pefefsiema ey. HI|
overall judgment was A. Policies represente
um for the reliability and the efficacy, and
e i mprovi ndg etfhfe craeclyi)abi |l ity an

ontrast, the other five subjective indicator
cators measesteaeambéoéanddéatudehtO0 s2hs®ntf%,pur p
ectively, complauedadsooft heO1&rgéti kewi se, i n
sfaction with &édcultur al programso6, -008¥mrts p
%;1 8a r8 do, respectivel vy, agai nst t he ttartglhed v a
i ficant decline of the o6resident satisfacti
cator description substantiall-gricvheamgedurfaiol
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satisfaction with vadlTwerutkaurbya oCd mmy n i2t0\ 7dgt. i vihtei e €
of policies presented by those subjective indics:a
judgement of policies represented by theAtwo su
while the results for other policies were B. As
me a s
Subs
conc
Vi si

muni

-

ing 6community activitiesd, had presented

uentl vy, the pErhltiucer €poyt d nofti aheveSb6Gs Ts
tualize the 6SDGs Future City Initiative o
6 was adopted in 2018 (Tsukuba City, 2018a
i pality by 2030 in a way that solved emergi

O O o o <
5 T o

declining birth rate) based on the SDG nor ms; S |
using more inclusive, iunnabvleer saapl p, r ota cahnessp a(r Tesnutk,u baan
t h
Th

e initiative effectively, the core action prog
e
and priorities of the municipality, associating
m

program consists of five major themensgesspeci f
aims at O6i mplementing measurements to reduce chi
can realize a sust ahiincahb |ceo nstorciibeuttye si nt oa SDuG ulr e6No
and 4 (Quality Educatdiicsrr)o.veTadrngye tt h2e fnoucnui scei sp aal ni t Gy
mut ual community aids among the <citizenséo, whi ¢
(&stainable Cities and Communities). Target 3 a
challenges by SDGs I Society 5.06, which contrib
and 9 (Il ndustry, I nnovatioems a@amdommégraghahcexcra
nd communication through an established communi
points to O6encouraging |l ocal consumption of |
mpower thietgbdmmmeets SDG 7 (Affordable and Cl ea
nd Production), and 13 (Climate Action) (Tsuku
mpl oyed subjective indicators merrdtyetbytafgehes

® ®» O O Q©

each subjective indicator presents merely its re
by 2030. For instance, aastfaedmdéoasbowem@daaur ehgr és
to be incWh.eadsned nbdyi cB8& or measuring 6student sense
reference value of 89% to be increased by 92%. A
munici pal environment al initiaeiivedr saoeved dby 93 0%
City, 2018¢e) .

Accordingl vy, the two public reports address tha
values and support the overall assessment in the
of TsukehadhaGiwsing such indicators in the 06CI
merely a guiding role to illustrate milestones o
5.Bmpirical information representing the policym
Table 3 outlines the superordinate codes and the
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screening of the textual data. The sub codes wit
explahaeabuyes to the five criteria of the respec
Study Subj | Study Subjec
Th e Current U The Potent i adu by seq
Subjective I nd I ndicators i n Mo
i n Assessing Progr ambd i n I mp
Regi onal Empo 6SDGs Future Ci
Japanbés Growth Tsukubabd
Super oran ch-asouedbe {Fr equ ({Super o ran dh-asoudbe s Fr equ
y y
Credibility Use of I ndicators
Captucaoampgl exi ty 12 Selecting approp|l2
action goal s
Accurate measu|lll Ti me f r ame 5
Inf orming poliqll Exi sting indicatagb
Enhancing poli (8 Subjective indicad4
Pol icy validati? Obj ectnidiecat or s 3
Met hodol ogy So|3 Referring t o i n3
i ndicators in mo
action pl an
Rel evance Acti on Rel evance
Capturing i SsU6 [denti fying Iredaltl6
(major policy SDG agenda
Resonance with|6®6 Interpreting SDG{15
| ocal context
Rel ationship b|5 Resonating SDG 14
policy targets comprehensive pu
goal s
Capturing i ssuyb Envisioning municgl3
(individual p o
Ai med at targe|3 Creating a relevg9
Selecting appr|l Impl ementing pol |7
to policy targ ai ming at SDGs
Data Reliability Creating concreteb
Compl ementariti]9 Resonating SDG t|2
qguantitative d comprehensive pu
Representing | |7 Mul-dtiakehol der Gao
Ri godaboéa value|5 Cooperation with |15
the municipal ad
Comparability 14 Need of expertis-qll
how
Sensitivity to]2 Exi stence of the |11
Fl exibility Exi st encreecsuatft i ng |6
making
Al | owi ngupb ofteteod 12 Acti on managementb5
administrative |
Invol ving mul til0 St akehol der diver|5
view in the me
Sensitivity to|6 Incl usive Devel op
Revising i ndic|5 Coll aboration betl{ll
and targets admini stration
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We iBlei ng Rol e of organisat|9
Resi dent percejl2 Rol e infdi vi dual pq8
Pol i cy maker i n1l2 Securing places 1|8
Captured by ing8 Hori zont al inter|6
among stakehol dei
Enhancement 5 Long term engagen5
Generation as 4 Ini ti atives from |4
Rel ati on to pa3 Capacity Building
goal s
Gaining basic kngll
Variation of I ear|9
Understanding of |9
SDGs
Introducing | earn|8
Vol untary | earnin8
Avail ability of €6

progr ams

On the one hand, the left table highlights the greatest explanatory features to the current

usability of the subjective indicators in assessing policies itRee gi o n a | Empower n
Japands Growth of Tsukubabd. For instance, 0 ¢
policy outcomed are decisive to secure the 0
bottomup f eedbackq6, 00c a patnudr ion gn vcool nvpilnegx inmtuyl t i pl e
measurementd most represent the oO0flexibilit)
Opolicymaker intentiond are key to understa
captureandpresenthe resi-denthgé. 6Adtl tionally, -el abor

occurrences of two sub codes can reveal another feature, which appeared not only with other
subcodes within the same superordinate codes, but also across the other superoddigate co

(see Appendi x 1). For instance, 6accurate mi
6involving multiple stakeholdersdé view in tF
former combination was observed when the policymakers mentionedhthaiutcome of

education policies wer e assessed through m
subjective evaluation in addition to the stu

combination as wellasthecapc cur r ence ofl ekd da ptburwiind oammsi d:
suggest that utilizing their perception as a measurement was practically relevant, given the
inherent subjectivity of the concept (Craheix et al. 2015).

On the other hand, the table on the rigigthights the greatest explanatory features to the

potential wusability of subjective indicators
the 6SDGs Future City Initiative of Tsukubabd
actionsgaoeaelco@ni zed as decisive to the O6use o
muni ci pal SDG goal 6, o6identifying |l ocal chal
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resonating with a | ocal cont ext 6hensivempublicér es o
policyé are a key to dbébensuring integrity an
departments of the municipal adminhestwbdbataondd
Oexi stence of the coroen abeatodrb& hgaowee ran agnrceeadt. ic
bet ween the municipal administration and st a
devel opment 0. Finally, 6gaining basic knowl e
Additionally, elaborahg the most frequent eoccurrences of two sub codes unveil other

significant features (see Appendix 2). For instance, the highestcca ur r ences of 0Oe

muni ci pal SDG goal o wi t h 6identi fying |l oca
i ntegpiS®tGis resonating with a | ocal context
appropri ate I ndi cator s to action goal sbo mo !
challenges related to SDG agendad andicdreson
policyd, when interviewees -elevaesttingdndtskef I mpc
indicators.

The findings highlight the key explanatory features to understand the current and potential
usability of subjective indicators in assessing sosftale municipal development from the

practitionersod perspective. For the same pur
perspectives as follows.

53.Empiri cal i nformation representing the res

The number of validespondents was rather limited (n = 46). However, recent studies suggested
that Exploratory Factor Analysis could yield
and the minimum sample size was determined, depending on how well the data were
condtioned (e.g., high factor loading, low factor numbers, or high variables) (Costello and
Osborne, 2005; de Winter et al., 2009). In addition, a normality test on the raw data, using SPSS
Statistics 26 verified the statistical reliability of the questioreaasults by examining the p

value of each criterion (i.e., treated as the independent variable), using the Stipiro
approach. The results showed that theajlues of all variables met the level at which the null
hypot hesi s was rlejdaaovassttisticadsigifiant. Thus t

Table 4 outlines the breakdown of the eigenvalues and variances of five independent variables
regarding the current wusability of thel subje
Empower ment for Japands Gr-andipdsanie fotatibssuTkes b a 6 ,
initial eigenvalues show that Factor 1 accounts for greater than one, while Factor 2 presents
slightly less than the standard value. Hence, the former is regartiesl greatest explanatory

factor, while the latter provides supplementary information, considering that the cumulative
contribution rate of squared loadings with the two factors shows 75.8% to explain the study
subject. Simultaneously, assigning Varimaxatmn with Kaiser normalisation explains that
Factor 1 is charact erbieazedyohy adgdi mpleil eivtayn& eadn
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f or med
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6credibilityod,

6capabilityod,

and 6

Factor 1 suggestthat the subjective indicators describing the corresponding policy targets and
presenting the outcome values are understandable without prior knowledge and are a relevant
dent 6s

t ool

t o

measur e

t he

resi

WB.1ldncha erpr e

additionally implies that ensuring the relevance of subjective indicators is decisive in delivering
the evident assessment outcomes and performing accurate measurements of the corresponding
policy targets. However, the low eigenvalue of factor plies that the respondents may not
consider that the technical usability of the subjective indicators is sufficient to measure policy
targets that aim to éance and represent resident WB.

Table 4 Initial eigenvalues and squared loading score, with agtofs extracted and most

significant contributing variables for the current usability of subjective indicators from 1

resident perspective.

Factor
1 2 3 4 5
initial Total 3.392| 0.896| 0.341| 0.255| 0.116
nitial
) % of variance 67.833| 17.929| 6.817| 5.103| 2.319
Eigenvalues :
Cumulative % 67.833| 85.762| 92.579| 97.681 100
Extraction | Total 3.176| 0.614
Total Sums of | % of variance | 63.518| 12.286
Variance Squared
I 0,
Explained  loadings Cumulative % 63.518| 75.804
Rotation | Total 2.202| 1.588
Sums of % of variance 44.038| 31.766
Squared
Loadings Cumulative % 44.038| 75.804
Credibility 0.345| 0.818
Rotated Capability 0.182| 0.701
Matrix* Simplicity 0.883| 0.308
Well-being 0.916| 0.237

Extraction method: principal axis factoring. Rotation method: Varimax with Kaiser

normalization; *Rotation converged in 3 iterations.
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Likewise, Table 5 outlines the breakdown of the eigenvalues and variancesionfipendent

variables regarding the potential usability of subjective indicators in monitoring the

OCI Wirdgrambdé in i mplementing the ®@Bdew@aueFut ur
of the three factors are greater than one, thus the greatest explanatory factors and the cumulative
contribution rate of the squared loadings is 53.75%. Factor 1 is significantly attributed by
6action relevanceb6, sfeactbyr 6Aacits omostitygechar
features O6capacity buildingd. This suggests
the municipal SDGs (Factor 1) . Similarly, [
views can enhancthe feadility and local relevance of the action (Factor 2), while gaining
residentds knowl edge about SDGs al so plays
stimulating their awareness (Faecbteoirng®) .hakHda
contributed to characterise any factors, given their low and minus scores. This implies that using
subjective indicators in monitoring the SDG
achieving the municipal SDGs do not present any significance.

Table5. Initial eigenvalues and squared loading score, with three factors extracted an
significant contributing variables for the potential usability of subjective indicators in
assessment in a municipal SDG initiative from the resident perspective.

Factor
1 2 3 4 5
nitial Total 1.624| 1.097| 1.043| 0.904| 0.332
nitia
_ % of variance 32.485| 21.938| 20.858| 18.071| 6.648
Eigenvalues :
Cumulative % 32.485| 54.423| 75.281| 93.352| 100
Extraction | Total 1.537| 0.724| 0.426
Total Sums of | % of variance 30.744| 14.481| 8.523

Variance Squared

. ) Cumulative % 30.744| 45.225| 53.748
Explained| Loadings

Rotation | Total 1.211| 0.886| 0.591
Sums of | % of variance 24.21| 17.727| 11.811
Squared

. Cumulative % 24.21| 41.937| 53.748
Loadings

Action Relevance| 0.996| 0.084| -0.01

Rotated Action Integrity 0.415| 0.891| -0.175
Factor Variables | Use of Indicator | -0.049| 0.256| 0.007
Matrix* Capacity Building| 0.086| -0.133 0.7

Well-being 0.194| -0.056| -0.265

Extraction method: principal axfactoring. Rotation method: Varimax with Kaiser
normalization; *Rotation converged in 5 iterations.
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Accordingly, this study analysed the empirical information concerning the current and potential usability
of the subjective indicator in three differentiated methods and derived major remarks for a further
discussion.

6. Discussion

In this section, this study discusses and consequently presents the major determinants and obstacles of
using subjective indicators in the two municipal sustainability practices in accordance with the
policymaker and resident perspectives.

6.1.The currentusability of subjective indicators in assessing public policy

I n assessing public policies of the O6Regional L
findings highlight that the subjective indicators cover a wide range of (subjective) WB thedittents

perceive as the outcomes of the related policies, such as feelings of enjoyment, perceived city liveability,
satisfaction with public services and facilities, wdife-balance, and the community attachment (see
Table 1). In addition, the muni@p administration has stably employed these indicators, except that
measuring community activity satisfaction, to assess policy performances over the three years. The
policymakers acknowledge that the subjective indicators are credible to deliver sufficiery
assessment outcomes as they intend. Similarly, the residents recognise those indicators are selected
relevant to corresponding policy targets. While also recognising that those indicators intelligibly
describe the scope and present sequence ofitheme values over time.

In contrast, this study confirms several constraints in practice. There is a gap between the policy
outcomes that residents enjoy in their livelihood and that policymakers intend to improve by
implementing public policy, althoughe most subjective indicator scores show the increase. Similarly,

the policymakers recognise that wutilising the re
policy targets, which represent t he .In &ad,ithkent 0 s
policymakers acknowledge that fulfilling those gaps remains a great practical challenge. In addition,

this study found that several policy outcomes might not have a direct positive impact on improving the
guality of the.rAtttdengbdthbeel ame@eodi gh priorit
Empower ment for Japandéds Growth of Tsukubad. To
the assessment from an early stage can mitigate the tensions, as citizen participatiomvbiljoal

problems and deliver added values that contribute to increasing the efficacy of public policies (Garau

and Pavan, 2018; Hong et al., 2019 ).

Overall, this study regards the current usability of the subjective indicatesrs e ssi ng t he O6R
Empower ment for Japanbds Growth of Tsukubadé as
concerning validity and reliability, given that it takes into account not only the statistical procedure in

the indicator construction, but roli broader issues (Arcagni et al., 2021). Nevertheless, subjective
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indicators play a particular role that allows for reflecting (subjective) inputs from local actors into
assessment, which helps ensure the local relevance of the indicator system (Gra9tre

6.2.The potential usability of subjective indicators in monitoring municipal SDGs

The results suggest that the policy makerso6 pers
practically appropriate to implementing municipal SDGs.tOhe contr ary, the resi
recognises that using subjective indicators is not necessary in monitoring and implementing the
municipal SDG initiative, and aiming to increase
to achieving thanunicipal SDGs. This implies that the residents may understand SDGs as a political
agenda rather than what they experience and/or recognise in their livelihood, although SDGs, especially

for cities, evidently cover a number of elements that consist ofsd, as public health, active lifestyle,

and green space (Mapar et al.,, 2020; Szaboova et al., 2021). Moreover, the vast majority of the
guestionnaire respondents did not have prior kn
knowledge of SDGkads to a better understanding of the goals and the initiative, thus can facilitate the
implementation of a municipal SDG initiative. Otherwise, developing an established initiative plan can

be a basis for a feasible implementation of a municipal SD@tim#, given that an apparent initiative

view and goals in the given context is depicted in a way that resonates with the ambition of the global
SDGs.

Accordingly, using subjective indicators play a limited role in monitoring the implementation of the
6BGs Future City Initiative of Tsukubabd. Il nstead
implementation of the initiative.

7. Conclusion

This study acknowledges that the current usability of the subjective indicators empl@assetssing

the 6Regi onal Empower ment for Japanébés Growth of
of various facets of the WB, the credibility as an assessment tool, and the policy relevance. However,

the contrasting view on WB recognised by thsidents and policymakers appears as a constraint of its
practical use. Meanwhi |l e, the potenti al usabili
programé is fairly |limited, particul areinfiatMeecause
To a feasible implementation of municipal SDGs, developing an established initiative/action plan and
gaining the stakeholdersé (in a broader sense)
subjective indicators.

Meanwhile, this study addresses several limitations. First, the data from thstsesnired interview

and the guestionnaire relied on a relatively small sample size, and the survey participants would have a
positive bias to the survesubjects. Hence, the latent factors identified in both analyses could differ in

the case that a study selects the larger sample groups from a more random demographic group. Second,
research of subjective indicators in other municipalities should proiffdeetht results, thus insights
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into its usability in practice, given that selecting subjective indicators and how WB is recognised in a
municipal sustainable development and prioritized in public policy are fairly cedégendent.
Accordingly, furtherstudy that overcomes those limitations will provide additional insights and
contribution to the development of this study field and practice of indibased assessment of
sustainable development, including SDGs.

Diverse factors recognised in operatioriag sustainable development in municipalities have an impact

on constructing the residentsé WB (Mapar et al .,
articulated in Goal 3, but underlies across all goals (Allen et al., 2017). Objedivatars, which often

overlooked measuring intangible targets such as WB in sustainable development have been employed

in numerous cases of sustainability assessment (Kajikawa, 2008; Moran et al., 2008; Warhurst, 2002).

In this regard, incorporating indicas that specifically measure individual and collective WB into a
6conventional 6 indicator system is a key to comg
use in a municipdevel practice helps address local needs, values, and priontie iassessment

outcomes. Therefore, this assists in guiding public policy and initiatives to a better pathway toward
sustainable municipal development.
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