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Abstract

There is a growing debate about the environmental, social and economic pressures
that many places in the world unevenly face. The vast majority of pressures are
inherently connected to the water resources, jeopardizing the meet of current and
future human needs, in every domain of human activity, making, at the same time,
apparent the need for paradigm shift.

The aim of the thesis, which has been conducted by literature’s critical search and
review, is the exploration of the contribution of water governance schemes in the
sustainable and holistic water management, with special regard to urban areas, since
it is widely accepted that water governance is of crucial importance for sustainability
of ecosystems and water security and sensitivity.

Current global pressures and the water management traditional and emerging
tendencies and challenges are discussed. Furthermore, the role, the dominant and
new forms of governance and water governance are investigated, together with the
water governance bottlenecks and principles on good governance. Finally, the
approaches proposed in order to move to more sustainable, integrated and water
sensitive cities are discussed. The main conclusions and proposals for further
research are presented in the final chapter of the thesis.



Extevnc MepiAndn

OL ouyxpoveCg TEPLBAANOVTIKEG, KOLWWVLKEG KOL OLKOVOWULKEG OUVONKEC TPOKAAOUV
MPpwTodaVEIC KAl AVIOA KOTOVEUNUEVEC TIPOKANOCEL( OE TAYKOOULO emimedo, n
TIAELOVOTNTO TWV OTOlwV €lvat appnkta ocuvdedepévn e Toug udatikoug TOPOUG,
UTTOVOUEVUOVTOG TNV KOLWWVIKI KOL OLKOVOMLKI) EUNHEPLO TOU TAPOVIOG KOL TOU
HEAOVTOG Kol Snuloupywviag adnpltn avaykn ylo BeATiwon Twv TPOKTLKWVY
Slaxeiplong twv vdATwWy.

ITOX0 TNC Epyaciag, n omola eival amotéAsopa KpLtikng BLBAloypadLkig Epeuvag Kat
avaokomnong, anoteAel n diepelivnon tou poAou tng SlakuBEpvnong Twv vdATwyY
otnv emnitevén PBLWOUWYV KoL OAOKANPWHEVWY OTpATNYIKWY Slaxelplong Twv
udaTkWV TOPwWVY, HE Laitepn pvela otV avantuén oALOTIKOU, GUVTOVIOUEVOU KOl
HoKpompoBeopou oxedlaopou, o onoiog AapBavel umodn tou tov KUKAO Tou vepou
Kal tTnv aAAnAemidpaon tou pe AANouG Topelc TG avBpwrivng Spaotnpldtntag,
OMw¢ N Yewpyla, n Bopnxavia, n moAeodopia, ol petadopeg, n evépyela Kot AAAEG,
OTLG QOTIKEG TIEPLOXEG.

Apxka, Slvetal To MEPlypAPHUA TWV TTAYKOOULWY TIPOBANUATWY OXETIKWV HUE TOUG
vdatikolg ToOpoUC Kal oavalvovtal oL Tapadoolakol Kal oUyxpovol TPOomol
Slaxeiplong Twv vdatwy, kKaBwg kal oL SUCKOALEC oL omoleg Toug xapaktnpilouv. Ztn
OUVEXELD, Yyilvetal mpoomdBela eufabuvong oOTIG EMKPATOUOEG KOl VEEC UOPPEC
SlakuBEpvnong tou vepol, SLEPEUVWVTAL TO TIAEOVEKTHUOTO, UELOVEKTAUOTA KoL
SuokoAieg edpappoync Twv MPOKTIKWY SlakuPBépvnong oe kABe mepimtwon, evw
g€etalovral ol BaolkéC KATELOULVTNPLEC apXEC XPNOTNS dlakuBEpvnong. AKoAouBEL n
HEAETN MpooEYyloEWY TIOU €XoUV TipoTaOel TpoKeLUEVOU va eTiteuxBOel uPnAdTEPOG
BaBuog Buwowodtntag Kal svalodnoiag oto vepd otov AoTKO oxedlaouo. TEAoG,
TapatiBevTalL CUUMEPACUATO KOL TIPOTACELG YLo TIEPALTEPW SlEpELUVNON.

Av kal n afla twv vdatikwyv Tmopwv yla tTnv avBpwrivn {wn Kal gunuepia eivat
TOAUTIUN, adtapudloBNTnTn Kol autanddelktn, n €vvola Tou VEPOU wG ayabou
mowkiAel. Napadeiypatog xaplv, To vepod Bewpeital Snuocto ayabod, OlKOVOULKO Kol
KOWWVIKO ayaBo, Lepr) ovIOTNTA 1 Kol TIOALTIOTIK KANPOVOULA, OToLXElo
OLKOOUOTNUATWY N Kol YEWTIOALTIKOG PUOLKOG TIOPOG. e KABe meploxn TnG yng,
OVOAOYWC HE TIC ETUKPATOUOEG KOLWWVLKEG, TIOALTIOTLKEG, LOTOPLKEC, TIOALTIKEG,
OLKOVOULKEG, YEWYPADIKEC Kal USPOAOYIKEC ouvOnkeg, SLadOPETIKEC TITUXEG TNG
moAuoxlbol¢ ¢uong Twv USATIKWY TOPWV TPOTACOOVIAL WG TPWTOPXLKEG,
Snuouvpywvtag ouvOnkeg SlaBoUAsuong -  aviutopdabeong  pETAlU  TwvV
evlladepOUEVWV HEPWV, TIPOKELUEVOU VO KaBopLoTel 0 BEATLOTOC - CUMPWVA UE TNV
£€KOLOTHN OTTTIKI) YWVia - TPOTIOC SLOXELPLONC TWV USATWV.



H umoBabuion tou mepBarlovtog kat n KALatiky aAlayn, 6€pata mou npokaAolv
ueilova avnouyia og maykooulo eninedo, elval avanoonaota cuVOESEUEVA JUE TOUG
udatikoug mopout. Akpaia Kalplkd datvopeva, Onwe acuvnbloteg BepUokpaoieg,
€VTOVEG BPOXOTTWOELG KAl TIANUUUPEC, MAPATETAUEVN Enpacia, o€ cUVSUAOUO UE TO
amotUTwHA TNG avBpwrivng dpaoctnplotntag oto meplBailov, emSEWVWVOUV TNV
TIOLOTLKI KOl TTOOOTIKA KOTAOTOON TwV USATWY MayKooUilwg, Snuloupywvtag Evav
davAo kKUKAO kal tn Aeyouevn kpion twv vudatwv. H kpion ota vdata, oxetiletal
TIEPLOCOTEPO UE TNV AVION KATAVOUN TOU vepoU ota dladopa pépn Tou TAAVATN,
KaBwg kal pe tnv ouvABn EéNewpn woluyiou petald tng IATNONG Kal TNG
npoodopdc. H epdavion pag kpiong ektog and altia, pmopel va BewpnBel kal wg
HLa eukatpia emaveEEtaong Twv {NTNUATWY KoL Va TTAPaKIVAOEL O eualoBntonoinon
Kat aAAayr). To HETPA QVTLHETWTITLONG EVOC TIPOPRANLATOG UITOPEL val elval TTPOANTITIKA
N avtidbpaong. Onwg eivat Aoylkd, ta PETpaA avtidpaong pmopel va amodelyBouv
HELWHUEVNG QATIOTEAEOUATIKOTNTAC Kol auénuévou KOOTOuG, Ot avtiBeon pe Ta
TIPOANTITIKA  PETPA, KaTASEKVUOVTAG OKOUNn M dopd tn onuacia tou opbou
OXEOLOOHOU SLOXELPLOTIKWV LETPWV.

Ma tv avaluon evog ¢alvouévou, Kplowo onueio givat n emioyn KOtdAAnAng
KAlpakag kat adetnplag. Xtn oUYKeKPLUEVN Tepimtwon, Sdivetal WSlaitepn éudaon
OTIC OOTIKEG TIEPLOXEG, ME OeSOMEVO OTL OL TMOAELG KOTA Kovova OmoteAoUvV Tov
TIUPAVA TNG KOLWWVLIKAG, OLKOVOULKNG, TEXVOAOYLKNG, TOALTIOTIKAG QVAMTUENG Kal
Kalvotoplag, umopouv va Bewpnbolv wG KOoUPLKA onuela mopaywyns Kot
Katavalwong ayabwv Kal mapaywync amoPAntwy, evw amoppodolv OAo Kot
HeEYaAUTEpa TOCOOTA TANOUoHOU. KOTA OUVEMELN, €KTOC QMO TIG KALUATIKEC
UETAPBOAEC KOl TIC QUENUEVEG OUVETIELEC TNG AOTIKOTOINONG, AAAOL CUGYXETIOUEVOL
TIAPAYOVTIEG ETURAPUVONG TOU VEPOU TIOU WTOPEL v EUPAVIOTOUV OTLG OOTLKEG
TIEPLOXEC €lval n pumavon, n Aewpudpia, n addtwon, n SLABpwon, 0 AVTOYWVIOUOG
HETAED OLWKLOKNAG, PBLOMNXAVIKAG KOl YEWPYLIKAG XPNong, N yneovon, n Kakn
ouvtipnon N n un umndapyxouco umodour, ¢alvopeEVA TIOU UTIOVOUEUOUV TN
otaBepldTNTA KAl QMOSEIKVUOUV TIOOO EETMEPOOUEVEG KOL OVETAPKEIG YLl TIG
HEAAOVTIKEG QVAYKEG €lval KATIOLEG ATIO TIG TPAKTIKEG TTOU aKOoAouBwvtal oruepa
QIO TOUG EUNMAEKOUEVOUG DOPEIC.

H wotopla Slaxeiplong twv vdatwv oxedov tautiletol pe tnv avBpwrivn Lotopla,
KaBwg amod ta apyaia xpovia UTAPXE N avaykn xpnotng Slaxeiplong kat SLavoung
TOU VEPOU, TIPOKELUEVOU VA SLaodaALoTEL N AUTAPKELA KAl ETURLWGCN TWV KOWVWVLWV.

H Staxeiplon Twv udatwyv eival £éva MOAUTTAOKO GUVOAO TIPAKTLIKWY Kol Sladlkaolwy
ANUNg anodpacswv, mpokelpévou va Stacdpailotel OtL n alnAenidpaon HeTAY
avBpwrmou Kal TEPBAAAOVTOC TIOPEXEL TNV TPOOTACLA, TN OCUVINPNON KAl TNV
evioxuon twv Aeltoupylwv Kat Twv odpeAwv tou KUKAOU TOu UdATOG, OMWG N
Slaodaliion tng dnuoolag uyeiag, n dikaln katavoun vdaAtog, n Mpootacia Anod
KLVOUVOUG OXETLKOUG E TO VEPO, N OLKOVOULKH avamtuén, n avayuxn Kot GAAwv.
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ITn OnUeEPVR €mMoxn, O TMOPAdOCLAKOG TIPOCOAVATOALOMOC TG Slaxeiplong Twv
vdatwv €G6wve- kal Oilvel, O KATOLEC TEPUTTWOELG- povodldotatn €udacn otn
BeAtioTomoinon OPLOUEVWY TTUXWV TOU KUKAOU TwV USATWY, ayvOowvTaG TOUG
AaAAoUG, Le KUPLO OTOXO TN LEYLOTOTOLNON TNG avamntuéng, xpnolomnolwvtag uPnAng
texvoloylag Héoa. AmOTOKA QUTAG TNG TPOCEYyONG e€ilvat o Beouikog
KATAKEPUATIOUOC KaL N EAAEWPn ouvToVIoHOU 0TO OXeSLAOUO Kal TN Aeltoupyla Twv
OXETIKWV UTIOSOUWV UEPELONG KAl AITOXETEUONG, OL OTOLEC, METAEL AAAWY cuvBwG
elval evepyoBopeg, xwpic WOlaitepn mPOPAedn ylo amoKATACTACN TWV TOPWV,
Buwolun aotikn dlaxeiplon kot emefepyaacia otnv mNyn.

H yevikotepn ouveldntomoinon TtnNg onuooiag Kol Twv EMUTTWOEWV  TNG
nepBarlovTiknG UTIoBABULONG KoL TwV TILECEWV Tou avadépbnkav mapamndvw,
enédepe pevpa aAAayng NG EMIKPATOUOOG VOOTpPoTiag, n omoia €EeAlOOOUEVN,
npoonaBei va Aappavel umoPn Toug CNUAVTIKOTEPOUC TOUELC TTOU oXeTI{oVTaL UE TO
vepo. Q¢ ek ToUTOU, Ta TeEAeuTala XpovLa, Nn dlaxeiplon Twv VOATWY AMOTEAEL HECO
yla tnv enitevén aodpalelag, Sikatoolvng Kal BLwWoLUOTNTOG 0T XPon Twv uddatwy,
oe plo mpoomadela auPAuvong Twv afeBoalotiTwv TMou oxetilovial HE TOUG
udaTIKOUG TTOPOUG.

Mapduetpog pe Papuvouca onuacio otnv Slaxeipon twv uvddtwv (water
management) eilvat n &wakuBépvnon twv uddtwv (water governance). H
SlakuBépvnon Twv UdATwv, omoTeAsl KOTA KUPLO AOYO UTIOGUVOAO TNG
SlakuBEpvnong evog kpAatoug (governance) kat yla to AOyo auto n Slepelvnon tou
poAou NG SlakuBépvnong Twv LdATWY, OTNV Tapouca epyaocia, fekwva amd n
Slepelivnon NG YEVIKOTEPNG €vvolag TNG StakuBEpvnong.

H Soun tn¢ StakuPépvnong €xel duvopikd xopaktipa, dedopévou oOtL alAalel
XPOVLIKA KOl XWPLKA Kol UIopel va €xel TTOANEG SLaPOPETIKEC LOoPpPEC avaAoya E TO
O10bOPETIKO TIOALTLOTIKO, LOTOPLKO, YEWYPODLKO, TIOALTIKO, VOULKO Kal SLOLKNTIKO
uTtOBaBpo, KABWE KoL TIG KALLATIKEG KOL OLKOVOULKEG, KOLVWVLIKEG Kal AAAEG CUVONKEG
TIOU ETUKPATOUV O€ KABe pEPOC TOU KOOPOU. Emopévwe, dtadopetikol moAttiopol
OVAMTUOO0UV SLaPOpPETIKA cuoThpata SlakuBEpvnong, Yeyovog mou emnpealel
emakoAouvBa kat T OlakuBépvnon Twv  LSATWY, ONULOUPYWVTOG OXETLKNA
€vvoloAoyIK aoddeLa.

Turkég 16eatég popdeg SlakuBépvnong eival n tepapyikn (hierarchical governance),
n dtakuBEpvnon Siktvou (network governance) kat n StakuBEpvnon eviaiag ayopag
(market governance). Qoto00, ol cUYXPOVEG CUVONKEG, 0 cUVOUAOUO PE palvopeva
OVATIOTEAECUATIKOTNTAC KOL AVETIAPKELOG TWV uTtapxouowv Sopwv dtakuBEpvnong,
€xouv wOnoeL otnv avamtuén véwv popdwv dlakuBEpvnong, HETALU TwWV OTOLWV
ouykataAéyovtal n ToAUKeviplkr) OlakuBépvnon (polycentric governance), n
npooapuootiky SlakuBépvnon (adaptive governance) kal n ToOAuveminedn
SlakuBépvnon (multi-level governance). Kowvo XopaktnploTikO TwWV CUCTNUATWV
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SlakuBépvnong eival n mpoomnaddela e§loopponnong e€ouciag Kol TTPOTEPALOTATWY,
bebopévou OTL n SlakuPBépvnon elval o KeVIplkog uneLBuvog ANYPnG amodpacewyv
otnv Kowwvia, Aappavovtag unmoPn eEWTEPIKEG KAl E0WTEPLIKEC OUVAUELG Kal
TUEDELG.

H moAUTAokn Kot oAuTtapayovtikr ¢uon tng SltakuBEpvnon Twv vdATWY, EXEL WG
OTIOTEAECLLO. EVVOLOAOYIKI), EPUNVEUTLKY, LopdPOAOYLKH KOl AELTOUPYLKA TTOAUOpdLa.
Av kot 8ev umdpxel KABOAWKWC amOSEKTOC OPLOPOC TNG £VvoloG OUTAG, N
SlakuBépvnon twv uvdatwv Ba umopoloe va oplotel wG oelpd Sladikaolwv mou
Baoilovtal oe pebodoug ANPng amoddcewv PeTAlU SladopeTikwY EMMESWY Kal
Sladpopwv TopEWY, eVOLAPEPOUEVWV KOL OPXWV, TIPOOTITIKWY Kal cUUdEPOVTIWY, £TOL
wote va kaBlepwBel n otpatnykn Slaxelplong Twv vdATwy, yla TV eniluon Twv
TPoPANUATWY TTOU oXeTi{OVTaL IE TO VEPO.

OL udloTapEVEG TIPOKANCELS KOL QTOTUXLEG TOU QvTIMETWIileL n  olyxpovn
SlakuBépvnon Twv udATWY o€ TIOAAQ LEPN TOU KOGUOU, OL OTIOLEC TTPOKAAOUV ETILONG
Suoapéokela, SuoAeltoupyla Kal avaykn oAAayng oOTPOTNYLKAG, TEPAaUBAvouV
ouvnBwWC¢ VOULKA, VOUOBETIKA, OLKOVOULKA, TIOALTIKA Kol SLOLKNTIKA B€pata, Ta omola
TOAMEG dopég eivatl alnAévdeta kal aAAnAs€aptwpeva, KabBloTwvtag tnv Topeia
TPOG TNV ULOBETNON TTOALTIKWVY XpNOoTN¢ StakuBEpvnong avaykaia.

Ma TNV OVTIUETWIILON TWV TIPOKANCEWV QUTWV, £Xouv mpotabel mMoAAd mAaiola
S6paong, eite amo emnionuoug KuPBepvntikouc dopeig, oe eninedo vopobeaiag, Omwc
elvat n Oényla-MAaiolo yla ta'Yéata, Tng E.E., elte and pun KUBEPVNTIKEG OPYOAVWOELG
TIAYKOOUIwG, Ta omoia mapouaotdlovrtal kat avaAlvovtal.

Avapeoa ota TPoTelvopeva TAaiolwa Slaxeiplong mou €xouv avamtuxBel Kal
epapudlovral f yivetal mpoomnabela va uloBetnBolv oe S1adopeG MEPLOXEC TOU
KOOWOU, TIPOKELUEVOU va eVIoXUBel n Blwootnta, n eveliéia Kal n avOekTikoOTNTA
TWV KOWWVIWV 0€ Bfépata OYETIKA PE TOug LdATIKOUG TOpoUG eival Ta €EAC:
“OANokAnpwpévn Ataxeipton Twv Ydatikwv Moépwv”’ (Integrated Water Resources
Management), “Bwwotun Ataxeipion Aotikwv Yédatwv”’ (Sustainable Urban Water
Management), “Actikog Ixedlaopog EvaioBntog Ito Nepod”” (Water Sensitive Urban
Design), “MoAn EuvaiocBbntn Zto Nepd” (Water Sensitive City). To kaBe mAaiolo
TapEXEL, o€ SLapopeTIKO Babuo, kateuBUVTAPLEG apXEG Kal Tpoypaupa dpdong, av
Kol Ta OpLa LETOEL TwV SladopeTIKWY Tpooeyyloewv dev elval mavta sudlakpira.

Av kal n anaitnon ywa BeAtiwon twv moAttikwy dtaxeiplong kat dtakuBEpvnong Twy
vdatikwy Mopwv eivat adlapdlofAtnTn, TPEMEL VO TOVLOTEL OTL SEV UTIAPXEL LA KOLL
povadikn A wavikn Abon apudlovoa o KABe mepilmtwon Kal mepLoxn. AvTlOETwC,
TIPETEL VO YIVETOL ETLOTOMEVN KOL EUNMEPLOTATWHEVN €pPEuva, TIOU va AdpBavel
urmoPn TO OAKO UuTOBaBPO KABE OUYKEKPLUEVNG TEPITTWONG, £T0L WOTE va
oavantuxbel povtédo OSpdaong mou va efumnpetel TG O6eSOUEVEG  QVAYKEG,
alomolwvTag TaUTOXpOoVa TNV UTIAPXoUCa UTIOSOUN.
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Q¢ ueMovTk epyaocia Tpoteivetal n Slepelvnon NG €OVIKAG KoL TOTUKNG
Slaxeiplong kat StakuBépvnong Twv udatvwy mopwv otnv EANGda, mpokeLéVou va
TPOoodLOPLOTOUV oL TPEXOUDEG SUOKOALEC, N UDLOTAEVN TIOALTIKY Kal vopoBeoia, ot
TiEPLOPLOMOL Kal Ta od€An, KaBwG KoL oL EUKOLPLEC, TIPOKELUEVOU va emITEUXOEL
uPnAotepog Babuog evaltodnoiag kat BlwodtnTag otn Staxeiplon Tou vepou.



Extended abstract

In the modern world, environmental, social and economic conditions have triggered
unparalleled and unevenly allocated challenges. The vast majority of pressures are
inherently connected to the water resources, jeopardizing the meet of current and
future human needs, in every domain of human activity, making, at the same time,
apparent the need for paradigm shift.

The aim of the thesis, which has been conducted by literature’s critical search and
review, is the exploration of the contribution of water governance schemes in the
sustainable and holistic water management, with special regard to urban areas, since
it is widely accepted that water governance is of crucial importance for sustainability
of ecosystems and water security and sensitivity. This can be confirmed by the
common assertion that the water crisis that many countries in the world confronts is
more a governance crisis (World Water Council, 2003)

To begin with, current global pressures and the water management traditional and
emerging tendencies and challenges are discussed. Furthermore, the role, the
dominant and new forms of governance and water governance are investigated,
together with the water governance bottlenecks and principles on good governance.
Finally, the approaches proposed in order to move to more sustainable, integrated
and water sensitive cities are discussed. The main conclusions and proposals for
further research are presented in the final chapter of the thesis.

Even though water is sine qua non condition of human life and well-being, the
notion about water diversify from people to people. For example, water is perceived,
inter alia, as a public, social, economic or political good, as a geopolitical resource, as
a sacred commodity, as a heritage, as a hydrological entity. As a result, different
actors in the water “system’” give priority to other aspects and that generates
dialogue-competition among them, in order to define the most suitable ways of
managing water resources. (Gupta & Pahl-Wostl, 2013)

Environmental downgrading and climate change, which are among the most looming
international concerns in the last decades, are inextricably linked to water resources.
Generally speaking, there is a loop-vicious circle, where climate change, which leads
to more extreme and recurring weather events and human activity deteriorate the
water quality and quantity, globally. This has brought about the introduction of the
term “water crisis”, which is basically related not to complete shortage of water, but
to phenomena such as injustice in water sharing and imbalance between water
supply and demand (Butterworth, 2010). Water crises have been manifested in
variant forms and scales in many places in the world and their importance has
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diverse meaning for different people and parts of society (Olsson, 2015). It is
probable that a crisis can motivate change (Olsson, 2015) and raise awareness.

One of the most critical questions in the environmental and especially water-
associated matters is the appropriate scale for the analysis, as well as the starting
point of it. For the vast majority of the countries in the world, the starting point for
almost every kind of activity is urban areas. Cities are the core of social, economic,
tecnological, cultural growth and innovation (OECD, 2015), population absorbers or
even midpoints of production, consumption and waste (Koop & Van Leeuwen, 2016).
Except climate change and increased urbanization’s concequences, other water
related sectors present in urban regions- pollution, scarcity, salinazation, erosion,
competition among domestic, industrial and agricultural users, ageing, poor
maintained or non existant infrastructure- threaten smooth operetion and stability
and also demonstrate how outdated and unsufficient for the future current practices
are. (OECD, 2015; Koop & Van Leeuwen, 2016).

Given the preciousness of water for life prosperity, water management history is
presumably as ancient as human history.

Water management can be defined as a complex set of practices and processes, in
order to be ensured that human-environment interaction provides the protection,
maintenance and enhancement of water cycle operations and benefits, such as
public health, supply and risks security, economic development, equity, recreation.

In the modern world, traditional water management was single-sector oriented, with
problem-solving approach and main objective the maximization of development,
using technological state-of-the-art means (Hooper, 2003; Wong & Brown, 2009;
Ashley et al., 2013), without special provision for resource rehabilitation or urban
livability.

After the movement for the environment in 1970’s, this conversional management
perspective has been questioned (Hooper, 2003), since it had become evident that
the reciprocal influence between water sector and other crucial areas, as urban
planning, energy sector, transportation systems, production sector, agriculture is
very strong and important to be ignored anymore. Recently, internationally, water
management is a means to accomplish water security, fairness and sustainability in
water use, so as to soothe water risks

A vital factor in water management’s conceptualization and implementation is the
water governance. As it is logically inferred, water governance is a part of
governance in general. In light of this, the first step in order to study water
governance is to better analyze the term governance.

There is no a clear-cut answer in the question what is governance, even though
there is an almost blanket acceptance of its importance. This is partly due to the
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dissimilar political and academic background, which generates conceptual vagueness
and different perception and practices of governance. (Castro, 2007).

Governance structure has a dynamic nature, since it changes in time and space, and
it may have many different forms depending on the diverse cultural, historical,
geographic, political, legal and administrative background, along with the climatic
and economic conditions and social and other circumstances. (OECD, 2018; Rogers &
Hall, 2003). As a result, different governance schemes are produced by different
cultures. (Castro, 2007).

There is no one and only acceptable definition of the term governance globally.
Generally speaking, governance expresses the systems of organization of a society,
on the grounds that it delineates who does what on the basis of acceptable
institutional norms and behaviors and it is mostly the product of the activities of
governments and various other actors, including institutional authorities and
regulators, service providers, business and industry, scientists, researchers and
academia, civil society, customer associations, trade unions and workers,
international organizations, pressure groups, advisors and media (OECD, 2015 A).

In the literature, in an attempt of deeper understanding of governance concept,
there are three primary institutional forms of external governance: hierarchical,
network and market, the ideal features of which are described. However, the
conventional political reality is changing in the last two decades and, in combination
with many social and economic changes have enabled the procedure of governance
transformation. (Rogers & Hall, 2003; http://iog.ca/what-is-governance/). Current
novelties added in traditional types of political practice are market-based and
voluntary structures, with the participation of state and not state actors (such as
society, private sector) and a certain extent of self-regulation and coalitions (Olsson
& Head, 2015) and among the emerging forms of governance are the adaptive,
polycentric and multilevel governance.

A common feature in governance systems is the effort to balance power and
priorities, since governance is the central decision maker in the society, taking into
account external and internal forces and pressures, such as public preferences and
ambitions, international agreements and treaties, short-term political expediencies,
decentralization, donor priorities etc. (Bakker & Morinville, 2013).

There is no internationally agreed definition for water governance, due to the fact
that its pluralistic and complex nature makes that difficult. It can be claimed that
water governance is a suite of procedures based on decision making methods among
different levels and various sectors, stakeholders and authorities, perspectives and
interests, so as to establish water management, for resolving water related issues
(Hooper B., 2006; Koop & Van Leeuwen, 2016).
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In both the developed and the developing parts of the world, urban water
governance is confronted or is prone to a variety of challenges and failures, related
to the special nature of water, causing dissatisfaction, malfunction and need for re-
routing towards more holistic, flexible, adaptive and interdisciplinary approach.
These challenges commonly include legal, legislative, economic, political,
administrative, capacity, accountability, information and placing priorities issues,
which many times are also interrelated and codependent. In order for these
bottlenecks to be counteracted, many concepts and principles have been developed,
from both governmental and non-governmental organizations, internationally.

Among these concepts proposed are the “Integrated Water Resources
Management”’ (IWRM), the “Sustainable Urban Water Management” (SUWM), the
“Water Sensitive Urban Design” (WSUD), the “Water Sensitive City”’, the “Smart
Cities” and the “Water Wise Cities”. The bounds among them are blurred, having
many elements in common.

All thing considered, the need for a paradigm shift in the current water management
practices is unquestionable, yet it should be pointed out that there is no single or
ideal solution appropriate to each case and region, rather than a range of potential
actions and approaches, taking into account the overall background of each
particular case, so as to develop a model of action that meets the specific needs,
using the existing infrastructure.

As a future work, research on the national and local state water management and
governance in Greece is proposed, to determine the current difficulties, practices,
limitations and benefits, as well as opportunities, in order to move into higher
degree of water sensitivity and sustainability.
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1. Introduction

1.1. Water value and emerging water-related pressures

It is widely accepted that one of the most looming international concerns in the last
decades is the environmental downgrading, as it is depicted, for instance, in the
Global Risks 2018 (World Economic Forum, 2019), where “environmental dangers”
are ranked 3™ among the four categories of risk-trends.

Water is a fundamental player in almost every emerging environmental problem.
Generally speaking, there is a loop-vicious circle, where climate change, which leads
to more extreme and recurring weather events, such as stark temperatures, acute
precipitation, floods, droughts (National Climate Assessment) and human activity
deteriorate the water quality and quantity, globally. This has brought about the
introduction of the term “water crisis”.

1.1.1. Water crisis

Although there is a debate even for the existence of the so-called “water crisis”
(Castro, 2007), the proponents of that term underline its multi-metric nature (Castro,
2007), which is basically related not to complete shortage of water, but to
phenomena such as injustice in water sharing and imbalance between water supply
and demand (Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010).
However, the nature, frequency and severity of the water-related issues are not the
same everywhere. Water crises have been manifested in variant forms and scales in
many places in the world and their importance has diverse meaning for different
people and parts of society (Olsson & Head, 2015). There is no simple explanation for
this different understanding of the problems, although it can be deemed as rational,
considering the unequal distribution and differentiated perception of water
throughout generally the world and specifically every society.

Particularly, for the first point, from the approximately 2.5 % of the total water
volume on earth which is freshwater, only a fraction is suitable for human use and
that fraction is not evenly allocated geographically (Castro, 2007).

Regarding the second point, undoubtedly, freshwater is a public good essential for
life and prosperity, precious as “blue gold” (Moss & Newig, 2010), but at the same
time the notion about water diversify from people to people. For example, according
to Gupta & Pahl-Wostl, 2013 water is perceived “as a sacred commodity, e.qg., in
Indian mythology; as a heritage (European Parliament and the Council of the EU
2000; as a social, an economic (ICWE 1992), or a political good (Schouten and
Schwartz 2006); as a security issue (Gleick 1993, cf. Levy 1995); as a hydrological
entity, by hydrologists; and as an ecosystem medium (Sneddon et al. 2002) that
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provide ecosystem services (MEA 2005).” For Valkam et al., 2008, cited in (Lerer,
2015) there are 12 aspects of water: biophysical aspects (physical, chemical, biotic),
human aspects (psychological, logical, historical, linguistic, social, economic,
aesthetic, legal, moral). As a result, different actors in the water “system’” give
priority to other aspects and that generates dialogue-competition among them
(Gupta, 2013). In this issue we will return. Water is also a geopolitical recourse that
influences countries relations, since nations might be “water dependent” (Hoekstra,
2010). According to Hoekstra, a country can be dependend either on neighboring
countries water or on virtual water import. As virtual water import dependency,
Hoekstra, based on FAO, defines the ratio: (water volume that is not generated in the
country/total volume of water) needed to produce the goods and services consumed
by country’s citizens. Increased ratio (>25-50%) is often translated into water-scarcity
conditions. Among the countries with high depedency ratio are mediterranean
countries such as Greece, Italy, Spain, Portugal (Hoekstra, 2010).

1.1.2. The need for a change

It is probable that the appearance of a crisis might considered not only as a need but
also as an opportunity for rethinking the nature of the issues and the possible steps
aiming to combat them. A crisis can motivate change (Olsson & Head, 2015) and
raise awareness. The measures implemented in order to adress a problem can be
reactive or proactive. Reactive measures are taken under the pressure of a specific
situation in need for solution within a certain time period, for example a flood.
Therefore, there is high probability for these proceedings to be suboptimal,
expensive or ineffective. On the other hand, proactive measures rather hinder than
simlpy try to fix a problem, giving space to more adaptive approaches, that include
policy novelties and experiments and respond better in uncertain conditions. (Olsson
& Head, 2015; Elelman Richard, 2018; Koop & Van Leeuwen, 2016)

1.1.3. The role of urban areas and water-related urban challenges

One of the most critical questions in the environmental and especially water-
associated matters is the appropriate scale for the analysis, as well as the starting
point of it. For the vast majority of the countries in the world, the starting point for
almost every kind of activity is urban areas. Cities are the core of social, economic,
tecnological, cultural growth and innovation (OECD, 2015) and “global change
makers” as well (Koop & Van Leeuwen, 2016). Better opportunities make people
move massively to urban areas. Although population increases with varying rates
across the globe, it is estimated that world population is about to rise from about 7.6
billion in 2018 to 8.3 billion in 2030 (UN Population Fund, UN). It is expected that this
augmentation will be absorbed mainly from the cities over the next years (Koop &
Van Leeuwen, 2016). Furthermore, cities can be considered as midpoints of
production, consumption and waste, thus more and more hinged on rural areas, for
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water, energy and material providing. (Koop & Van Leeuwen, 2016). Except climate
change and increased urbanization’s concequences, other water related sectors
present in urban regions- pollution, scarcity, salinazation, erosion, competition
among domestic, industrial and agricultural users, ageing, poor maintained or non
existant infrastructure- threaten smooth operetion and stability and also
demonstrate how outdated and unsufficient for the future current practices are.
(OECD, 2015; Koop & Van Leeuwen, 2016). Of course, city’s exposure to and
affection by these challenges and also its respond capacity differ. For this reason,
(OECD, 2015) proposes a set of critiria for the situation of the cities among similar
ones, in order to tailor their action towards future water problems. Classification of
these critiria falls into three categories:

= Exposure to water risks: floods, scarcity, pollution, ecosystem resilience,
dominant water resourse (surface or groundwater), location of the resource
(local or distant), reliability of the resource (renewable or non-renewable
source;water stress level), geografical features

= Distinctive urban features: affluence (in terms of quality and quantity water
demand, infrastructure, financing), energy endowment, surroundings (urban,
rural, coastal zones, deltas), size (large cities: greater impact on ecosystems
and more opportunities to face the problems), urban dynamics (population
growth, infrastructure, investments), spatial patterns (compact or sprawling)

= |nstitutional architecture: fiscal autonomy, informal/soft coordination, inter-
municipal authorities, supra-municipal authorities, metropolitan cities

As the need for a paradigm shift is once again obvious, cities, expresing pioneering
spirit, are expected to make the difference adopting more coordinated, far-sighted
and holistic approaches on water-connected policies and actions which are
embedded in the water management framework.

1.2. Content of the chapters

The present thesis’s layout follows, describing the context of each chapter.

Chapter 1: Introduction — In this chapter, a general introduction is presented,
discussing the special water value and the current water-related challenges and
crises that humanity faces, which have triggered the need for a paradigm shift,
especially in urban areas, the importance of which is also pointed out.

Chapter 2: Water management — In this chapter, after defining the term
“management’”’, an analysis of the importance and the traditional and current forms
and tendencies of water management and urban water management follows. In
addition, issues of water security and sustainability are also included.
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Chapter 3: Water governance — In this chapter, the concepts of governance in
general and water governance specifically are explored, with emphasis on the
current water governance challenges and on the attempt to achieve good
governance, adopting corresponding practices.

Chapter 4: Towards water sensitive cities — In this chapter, the concepts that have
been developed in order to reach sensitivity and sustainability in urban areas are
presented, including the “Integrated Water Resources Management” (IWRM), the
“Sustainable Urban Water Management” (SUWM), the “Water Sensitive Urban
Design” (WSUD), to conclude on the “Water Sensitive City”’, the City Methodology
Blueprint, the “Smart Cities”” and the “Wise City”.

Chapter 5: Conclusions —In this chapter, a summary of the thesis and proposals for
further research are given.
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2. Water Management

2.1. Management

With the term management, Cardwell Hal, Cole, Cartwright, & Martin, 2006 define
the necessary practices or actions taken in order to reach a given end. In other
words, from personal to country’s decisions, management of the situations is the
process that is followed. At the same time, effort is made in order the selected
solution to have maximum benefits and minimum side-effects. Since this condition is
almost impossible to be achieved, optimization is the next process in management
procedure.

2.2. Water management-traditional tendencies and present perspective

As water is sine qua non condition of human life and well-being, water management
history is presumably as ancient as human history. Typical examples of water
management in historical times are the admirable handling of Nile River in ancient
Egypt, (vital for its development) and that of the ancient city of Athens, a region with
scarcity uncertainties, where infrastructure construction in combination with official
strict rules ensured rational water use and consequently, sufficiency.

Water management is a complex set of practices and decision-making processes, in
order to be ensured that human-environment interaction provides the protection,
maintenance and enhancement of water cycle operations and benefits, such as
public health, supply and risks security, economic development, equity, recreation
(Wong & Brown, 2009; Hooper, 2003).

In the modern world, traditional water management was single-sector oriented, with
problem-solving approach. In other words, the emphasis was given on the
optimization of some aspects of water cycle, ignoring the others (single-sector
oriented), with main goal the maximization of development, using technological
state-of-the-art means. (Hooper, 2003; Wong & Brown, 2009; Ashley et al., 2013)
Design and operation of supply and sanitation infrastructure were isolated,
institutionally divided, energy-intensive, without special provision for resource
rehabilitation, urban livability or water treatment at source (Ashley et al., 2013).

After the movement for the environment in 1970’s, this conversional management
perspective has been questioned (Hooper, 2003), since it had become evident that
the reciprocal influence between water sector and other crucial areas, as urban plan,
energy sector, transportation systems, production sector, agriculture is very strong
and important to be ignored anymore. Therefore, a more comprehensive
management framework, which took into consideration all that connections and
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components has developed, named “ecological”’ or “ecosystem’ approach (Hooper,
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2003). This concept might be considered as precursor of “integrated approach”,
which will be described in detail later. The main difference of the two approaches, in
Mitchell’s (1991) interpretation cited in Hooper, 2003, is that integrated concept
targets the participation of key components, not of all, as in ecological approach, for
gaining practical value. Otherwise, with the participation of all the actors related the
transition, design and application of the framework would be time-consuming more
than the desirable, jeopardizing the plan’s effectiveness.

Recently, internationally, water management is a means to accomplish water
security, fairness and sustainability in water use, so as to soothe water risks. For
OECD, 2013, water management aims at decreasing risks and allocating the
remaining ones.

2.2.1. Water security, Sustainability

Water security, according to OECD, 2013, is the maintenance in an acceptable level
four water-connected risks, as described below:

= Shortage-droughts: insufficient water quantity to cover short- or long- term
households, ecosystems and production sector’s demands

= Unsuitable quality level for particular use (pollution)

= Excess-Floods: abnormal overflow of a natural or built water system or
detrimental accumulation of water over land

= Degradation of freshwater systems’ resilience: surpassing surface and
groundwater bodies’ capacity, causing irreversible harms to their biological
and hydraulic performance. A resilient system may: absorb without change
certain amount of disturbance, be self-organized, be adaptive (Folke, 2006,
cited in Wong & Brown, 2009).

On the grounds that risk includes the likelihood and the potential consequences of
an event, the steps required for applying a risk-based approach on water security are
(OECD, 2013):

= Knowledge of the risk: common understanding, scientific evaluation,
stakeholders’ point of view

= Delineation of acceptable level of the risk: not implicitly, but taking into
account the social, economic, environmental dimensions of a water risk and
the cost of improvement

= Handling of the risk: cost-effectiveness, social equity
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Figure 1: Flowchart of three-step risk-based approach (Source: OECD, 2013)

Furthermore, water security entails the balance between resource protection and
consumption, in local, regional, national and international level ( GWP, 2000), as well
as the provision that every action taken to combat risk not to deteriorate other kind
of risk (OECD, 2013).

Sustainability is a development concept with central objective the guarantee of
meeting both current and future humanity’s needs (UN, 1987) and concerns society,
economy and environment.

2.3. Urban water management — A framework

Many countries in the world have succeeded a satisfactory level of water security,
providing for their citizens public health and well-being, ecosystem protection and
economic vitality, as result of usage of technologies, financing tools and institutions.
Nevertheless, challenges that generate uncertainty are not absent. Apart from those
already mentioned above, other challenges are caused, inter alia, by the diffusion of
pollution, the stricter environmental and health criteria, the failure in the attraction
of new investments. (OECD, 2015).

Regarding the policy options in urban water management, there is the dipole
centralized-localized systems and in the middle, more integrated approaches. The
first category of the dipole includes expensive large infrastructure and organizations
responsible for large populations, while the second is referred to decentralized, low-
cost options, suitable for the specific local conditions. (Huitema and Meijerink, 2010,
cited in Olsson & Head, 2015)
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For the attainment of the desirable current and future water security level with the
minimum cost to the society, the OECD (OECD, 2015) has designed an urban water
management framework for OECD cities, combining four interacted dimensions:

=  Financing
= |nnovation
= Urban-rural interface

= |nstitutional arrangements—>Governance

In the figure below this framework is analyzed further.
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5
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« Floods
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« Need for adaptation
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l

« National and international regulations
+ Administrative and territorial reforms

« A new role for stakeholder engagement
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management
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the benefits and costs of
water security

Targeted subsidies only

Urban-rural interface

Tradable water rights

Contracting for groundwater
conservation

Land-use based flood
management

Payments for water quality
services

Policy responses

Innovation

Smart water systems
Distributed systems

Combining a variety of
water sources

Green infrastructures

Water-sensitivev
urban design

Governance

Metropolitan governance

Dedicated regulatory
bodies for WSS

Stakeholder engagement

Figure 2: A city level water management framework (Source: OECD, 2015A)

As it is demonstrated above, governance is one of the four pillars of water
management and the next chapter is dedicated to its analysis.
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3. Water Governance
3.1. Exploring the concept of Governance

Over the last years, there has been much debate conducted on governance generally
and water governance especially (Bakker & Morinville, 2013). As it is logically
inferred water governance is a part of governance in general. So, the first step in
order to study water governance is to better analyze the term governance, since
governance shift is considered as one of the main steps in the transition path
towards a more sustainable future. (Koop & Van Leeuwen, 2016)

3.1.1. Definitions of Governance

There is no a clear-cut answer in the question what is governance, even though
there is an almost blanket acceptance of its importance. This is partly due to the
dissimilar political and academic background, which generates conceptual vagueness
and different perception and practices of governance. (Castro, 2007). Of course,
every country has already developed its own governance scheme and the objective
now is to enhance its effectiveness (Rogers & Hall, 2003), as it will be discussed later.

Governance structure has a dynamic nature, since it changes in time and space, and
it may have many different forms depending on the diverse cultural, historical,
geographic, political, legal and administrative background, along with the climatic
and economic conditions and social and other circumstances. (OECD, 2018; Rogers &
Hall, 2003). As a result, different governance schemes are produced by different
cultures. (Castro, 2007). For instance, a first general distinction might be that of the
developing and the developed countries in the world.

There is no one and only acceptable definition of the term governance globally, but
there is general agreement that governance transcends government-which was the
previous primer factor in society’s forming, as well as in political decision-making-
and also regulation, public management and traditional hierarchical activity
(Biermann cited in Olsson & Head, 2015) and recognizes the influence of a plethora
of actors and their pluralistic interplay. (Olsson & Head, 2015). Therefore, the
concept of governance has a broader spectrum than government per se, due to the
fact that governance also comprises the correlation between society and its
government (Rogers & Hall, 2003), and it also embraces dynamic, pluralistic and
equal involvement of the state and society, since the cooperation among statal,
private and societal actors is considered to be more productive and beneficial for the
legit and efficient public goods’ provision (Blatter, 2012). In light of this, governance
can be considered as a “transdisciplinary bridging concept’’ (Blatter, 2012). As main
governance dimensions, the (UN) deem the following: economic, social, political-
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administrative and ecological (Koop & Van Leeuwen, 2016). In the latter category
belongs the water governance that it will be analyzed afterwards.

As it has already been referred, it is not simple to define the term governance, due
to its complex nature. Generally speaking, governance expresses the systems of
organization of a group of people or of society on the whole, on the grounds that it
delineates who has the authority for decision-making, how decisions are made, how
other actors participate, who is responsible (accountability) (https://iog.ca/what-is-
governance), or, to put it differently, governance is the answer in the question who
does what? (Koop & Van Leeuwen, 2016)

For Pierre and Petersas cited in Gain, Rouillard, & Benson, 2013, governance is
mostly the product of the activities of governments and various other actors on the
basis of acceptable institutional norms and behaviors. Among these actors can be fall
institutional authorities and regulators, service providers, business and industry,
scientists, researchers and academia, civil society, customer associations, trade
unions and workers, international organizations, pressure groups, advisors and
media (OECD, 2015 A). All these and other possible factors engaged have different
role, objectives, power, motives, expertise and knowledge, influence, voice and
importance, as well rights and obligations. In addition, in the majority of cases, the
State is focal actor (Blatter, 2012).

For UNESCO, 2006, p.410, cited in Castro, 2007, “Governance strategies should be
selected to optimize the achievement of societal goals. In this context, valuation can
be viewed as a fairly neutral and objective process by which social goals and trade-
offs can be identified and debated and the optimal governance strategies chosen”. In
this definition, there is no a hint for the process and the responsible by whom these
societal goals are defined (Castro, 2007), and also governance it is considered as a
neutral and objective procedure. However, that statement might be controvertible,
considering, for example, the point of view of Rogers & Hall, 2003, according to
whom governance is strongly political issue, as it concerns the implementation of
socially accepted regulation and allocation. Indeed, in an ideal world governance
procedures would be neutral and without bias. Yet, in real world that is difficult to be
achieved, as various interests, pursuits and power asymmetries are involved,
rendering concomitance complicated. Of course, any kind of complexity must not be
an alibi for inaction. Besides, tools have been developed in order to assist
cooperation and ensure proper function of the system, as it will be described later.

In the EU, governance is a “multi-layered, multi-scale and multi-sector ensemble,
characterized by a combination of hierarchical structures, participatory dynamics,
associative action and market mechanisms and would be based mainly on a culture
of dialogue, negotiation, active citizenship, subsidiarity and institutional
strengthening’’ (HEINELT et al , 2002, cited in Castro, 2007)
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According to Blatter, 2012, there is a variety of meanings and explanations of the
term governance, because it is used both as “a generic fundamental concept’’ that
includes the institutional forms of social coordination, and as “a new specific form of
governing’’, opposing to older forms.

From social-political science view, the term Governance has been extensively used at
the beginning of the millennium, expressing new forms of political integration and
steering. (Blatter, 2012)

For Blatter, 2012, the term Governance includes a normative and an analytical
dimension. The normative understanding of governance can be described as a
“programmatic alternative to other paradigms for organizing and reforming the
state and public administration. The competing paradigms can be subsumed under
the terms government and management.” (Blatter, 2012). The analytical
understanding of governance is used to describe the changes in political steering
forms or even in statehood and politics. (Blatter, 2012)

From law-based perspective, State is “the instrument for the realization of the
people’s or citizens’ will, which is determined by means of public deliberation and/or
through formal aggregation and coordination procedures (votes/prices)” (Blatter,
2012). This is an instrumental view of governance, which should not lead to ignore
the intricate structures and links that form governance (Castro, 2007).

In addition, according to Lange et al, 2013, cited in Koop & Van Leeuwen, 2016, there
is a differentiation among “political processes (politics), institutional structures
(polity) and policy content (policy)”.

As Scott, 1995, cited in Brown, Keath, & Wong, 2009 claims, institutions are founded
on three pillars:

= Cognitive: dominant knowledge, thinking and skills

=  Normative: values and leadership

= Regulative: administration, rules and systems, adapted to the cognitive and
normative pillar.

In order for an institutional shifting to be achieved, it is necessary every pillar to be
changed, as they are described above, and not only one of them at the expense of
the rest, as it occurs often. For instance, regulation is altered, without a
corresponding shift in existing thinking and values, due to powerful stakeholders’
influence, even though the opposite it is the logically expected. (Brown, Keath, &
Wong, 2009)

As Heley, 1997, cited in Brown, Keath, & Wong, 2009 distinguishes institutions can
be manifested by “hard” and “soft” infrastructure. Hard infrastructure includes
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formal institutional bodies, regulation, taxes and funding and soft infrastructure
encompasses informal networks, professional and social groups.

Generally speaking, every governance system takes place and is applied in levels,
which range from subnational to national, regional/transboundary and international.
(Providoli, et al., 2017)

3.1.2. Ideal, existing and emerging forms of Governance

In the literature, in an attempt of deeper understanding of governance concept,
there are three primary institutional forms of external governance: hierarchical,
network and market, the ideal features of which are described below.

Hierarchical governance is characterized by formal domination and subordination
ties or, in other words, by vertical asymmetric interaction between the “rulers’” and
the “ruled”. Legislation is enforced authoritatively and in non-negotiable manner
and any possible violation is punished by penalty measures. In the EU, hierarchical
governance is usually closed to the “Community Method". In this traditional policy-
making practice, supernatural institutions produce potent supernatural law that
might be implemented and controlled by the European Court of Justice. (Lavenex &
Schimmelfennig, 2009)

Network governance, on the other hand, is characterized by formal relationship of
equal rights. That does not eliminate the asymmetric power of on part over the
other, but, generally, there is interaction and reciprocal agreement in the production
of law instruments. Another term of network concept is “negotiation system”’,
because of the use of negotiation and willingness to agree in possible quarrels
instead of using the law. In the EU, the application of network governance may be
evident in decentralized institutions, for example committees, agencies or policy
networks that are founded on working expertise in place of political connections. In
these organizations, present might be, except for participants from the member
states, other international and private actors. Further qualities of that type of
governance are the opportunity of “socialization, social learning, communication,
deliberative processes, co-ownership, density of interaction’” (Schimmelfennig and
Sedelmeier, 2005, cited in Lavenex & Schimmelfennig, 2009), which makes that
concept easier to apply in the case of international rules in common. (Lavenex &
Schimmelfennig, 2009). As social learning can be described a learning by doing
repetitive and explanatory process of interchanging experiences and knowledge
among actors, so as to facilitate the settlement of relevant issues (Bakker &
Morinville, 2013). Other authors use the term distributed governance to depict
similar governance system, for example (Rogers & Hall, 2003).
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Market governance is characterized by results derived from competition among
officially independent players. Markets nature as form of governance is sometimes
qguestionable, because of the absence of all-encompassing rules’ system, which is
typical trait of political systems. High extent of economic liberalization and devolved
and sectorally divided state framework that permits expert and stakeholder’s
involvement are prerequisites for market governances. In the EU, market
governance is expressed, for instance, in the Single Market, with main aim the
provision of the free movement of goods, with high standards and environmental
protection (https://ec.europa.eu/growth/single-market/goods_el). In this
governance system the consumers’ demand defines the prevalence of the most
competitive products and services. (Lavenex & Schimmelfennig, 2009).Many
researchers claim that this concept is too simplistic and does not fully represent
broader values of society. (Rogers & Hall, 2003)

Table 1 Structural modes of external governance (Source: (Lavenex & Schimmelfennig, 2009))

Actor constellation Institutionalization = Mechanism of rule

expansion
Hierarchy Vertical: domination Tight, formal Harmonization
and subordination
Network Horizontal:  formal Medium-tight, Co-ordination
equality of partners  formal and informal
Market Formal equality of Loose, informal Competition

partners

As it has been referred previously, the historical governance context changes over
time and space. For instance, in Europe and North America, a strong State, assisted
by capital investment and industry, was the dominating actor in shaping governance
schemes. Nevertheless, this conventional political reality is changing in the last two
decades, when the statal institutional power is being under dispute. Many social and
economic changes have enabled this procedure of governance transformation.
(Rogers & Hall, 2003; http://iog.ca/what-is-governance/) Among them one can
notice:

¢ Within the State:
= Fiscal crises
® |ncreased population and political power in urban areas
= Stronger sub-national democracy in urban or semi-autonomous areas
= Increased responsibilities and amount of work on smaller
bureaucracies
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¢ Internationally:
= Technological development that promotes networking and
subsidiarity. Subsidiarity is a principle according to which a central
authority does not act unless it is more effective than action taken at
lower levels, for those fields that it is not solely responsible (Bakker &
Morinville, 2013).
= Globalization, which lessens the state’s ability to control the
economy, through volatility of capital and deregulation of financial
markets

Deriving from the features above, current novelties added in traditional types of
political practice are market-based and voluntary structures, with the participation
of state and not state actors (such as society, private sector) and a certain extent of
self-regulation and coalitions (Olsson & Head, 2015), that is to say that there is a
shift from hierarchical structures in a vertical relation system and centralized
institutional setting, to partnership-like scheme on the basis of horizontal relations
and decentralized administration frame (Blatter, 2012; Rogers & Hall, 2003). These
new functions have triggered the foundation of new institutional arrangements,
agencies, commissions, corporations and boards in charge to regulate, council,
adjudicate and deliver services as well (https://iog.ca/what-is-governance).As a
result, there are a number of existing governance forms, including central, decentral,
public-private, interactive (Driessen et al., 2012, cited in Koop & Van Leeuwen, 2016)
and the existing relationship between government and governed is highly
complicated and multifaceted (https://iog.ca/what-is-governance), characterized by
mechanisms of competition, negotiation, trust, exchange, unilateral exertion of
power, mutual or one-sided adjustment (Benz, 2004, cited in Blatter, 2012).

As the state is no longer believed to be capable of addressing societal,
environmental and other problems and crises alone, there is a need for state’s
adaptation to new forms of governance, responding to its external evolving
environment (Rogers & Hall, 2003). This adaptation is easier to be succeeded
through participative processes among actors involve, which are actually, as it has
been mentioned, governmental and non- governmental, and with increased number,
comparing to the past. In this context, emerging governance approaches are that of
polycentric governance and that of adaptive governance.

Polycentric governance is a concept in which decision-making processes is a fruit of
several independent centers and actors. (Bakker & Morinville, 2013)

Adaptive governance is a form of governance with polycentric institutional and
decision-making arrangements, which relies on networks that bring together
institutions, organizations, agencies as well as individuals. Social learning,
polycentrism, broader participation and collaboration are important in this concept,
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for better adjustment to the changing conditions. (Bakker & Morinville, 2013).This
claimed flexibility that also bring resilience is one of the most important arguments
in favor of that governance form. On the other hand, opponents of this concept
qguestion its feasibility given a variety of constraints, such as operational, in
resources, bureaucracies with overlapping functions. (Bakker & Morinville, 2013)

o«

Multi-level governance embraces rescaling towards three directions ““up” from
nation states, “down’’ to local levels of government and “out” from geopolitical units
(for example the nation-state, the province) to new scales (watersheds, alias river
basin).” (Batterbury et al, 2006 and others cited in Bakker & Morinville, 2013). That
rescaling procedures are not uniform, and many question the ease with which that
can be possible in terms of space, time and direction conditions. (Bakker &

Morinville, 2013)

A common feature in governance systems is the effort to balance power and
priorities, since governance is the central decision maker in the society, taking into
account external and internal forces and pressures, such as public preferences and
ambitions, international agreements and treaties, short-term political expediencies,
decentralization, donor priorities etc. (Bakker & Morinville, 2013). As a consequence,
the governance systems need to be strong and sound, so as to have the capability of
making the best of the benefits, avoiding the risks of short-term interests (Rogers &
Hall, 2003).

3.1.3. Current challenges of Governance

Acting and interacting in a changing world is on its own challenging and complex.
This developing reality, along with multiple pressures and challenges, some of which
have already been referred, at national and international level, have brought about
urgent necessity, as well as willingness to change, in every part of human activity.
When it comes to governance, it has been said previously that new types of
governance concepts are arising. Policy failures, inadequacy and inefficacy in
addressing current pressing issues are major motivations for these noticed
governance shifts, which are relative to the prior situation in every part of the world.

Several challenges related to governance have been observed in the modern world,
as it is follows (https://iog.ca/what-is-governance; Knill and Tosum (2008:9) cited in
Mwije, S., 2013). To begin with, an important issue that governance have to handle is
the population of the world, in terms of increased or decreased birth rates in
different parts of the world, which influence the every country’s function, as well as
the whole world generally and variously. Another matter that is concerning is the
changing relationship between citizens and their government, as a consequence of a
shift on prevailing perceptions, especially of the latters’, regarding to their role and
expectations, and betterment of the quality of life as well. State-of-the-art
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technologies transform a broad range of human activity, from decision-making to
service delivery to citizen participation. This, along with the following information
revolution and the improved educational attainment (especially in developing
countries) strengthen the people’s voice, making them to want to have more active
involvement in social and political affairs, as well as to demand more control,
openness, transparency and accountability on government performance. Thirdly, a
series of challenges that modern governance faces are related to limitations of time,
many kinds of resources, expertise and policy formulation, in parallel with
bureaucratic malfunction, which causes a non-stop cycle of even contradicting
decisions, legislation and policies. This phenomenon becomes more complex,
considering the development of informal institutions and the international
agreements, risking eventually the effective law making and enforcement.

3.2. Defining Water Governance

Water governance evidently is part of the general policy framework set by
government. (Rogers & Hall, 2003). However, actual global environmental, economic
and social crises have changed the operation of government decision-making. In
addition to this, the often assertion that the water crisis that many countries in the
world confronts is more a governance crisis (World Water Council, 2003), indicating
that poor governance of water management is a major contributor to environmental
degradation (Olsson, 2015), have brought about new discussion for the water
governance concept and procedures, with core aim to change the perception that
water is “many people’s concern, but often nobody’s business” (Global Water
Partnership, 2000). But, what is defined by the term water governance? Once again,
similarly to defining governance, there is no internationally agreed definition for
water governance, due to the fact that its pluralistic nature makes that difficult.
Therefore, many approaches might be followed. (Rogers & Hall, 2003). For example,
focus points may be the match and mismatch of ecological and politico-
administrative systems and operations, the human rights and democracy concerns or
the financial and political accountability and efficiency. (Rogers & Hall, 2003). Yet, it
is widely accepted that water governance is of crucial importance for sustainability
of ecosystems and water security. (Bakker & Morinville, 2013)

The Global Water Partnership, 2002, cited in Rogers & Hall, 2003 defines that
“Water governance refers to the range of political, social, economic and
administrative systems that are in place to develop and manage water resources,
and the delivery of water services, at different levels of society”.

According to the OECD, water governance can be described as the “range of
political, institutional and administrative rules, practices and processes (formal and
informal) through which decisions are taken and implemented, stakeholders can
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articulate their interests and have their concerns considered and decision makers are
held accountable for water management” (OECD, 2018)

Comparing the above definitions of these prominent organizations, it is understood
that they express the same angle on the water governance matter in general, except
for the fact that OECD emphasizes on stakeholder participation and rule makers’
accountability, as well as the informal nature of some processes, whereas the Global
Water Partnership stresses the multi-level dimension of water governance.

Other similar definitions of water governance include:

“Water governance includes institutions, organizations, policies and practices, which
shape and manage water resources, including the delivery of water services for
diverse populations and industries.” (Olsson & Head, 2015)

“Water governance covers the mechanisms, processes and institutions, by which all
stakeholders, on the basis of their own competences, can contribute their ideas,
express their priorities, exercise their rights, meet their obligations and negotiate
their differences.” (Koop & Van Leeuwen, 2016)

According to Bakker, 2003, cited in Bakker & Morinville, 2013, water governance is
determined as “the range of political, organizational and administrative processes
through which community interests are articulated, their input is incorporated,
decisions are made and implemented, and decision-makers are held accountable in
the development and management of water resources and delivery of water
services.”.

Taking the above definitions into consideration, it can be claimed that water
governance is a suite of procedures based on decision making methods among
different levels and various sectors, stakeholders and authorities, perspectives and
interests, so as to establish water management, for resolving water related issues.
(Hooper B., 2006; Koop & Van Leeuwen, 2016)

Water governance nature is complex and interactive with biophysical, social and
technical systems, and to some extent, also uncertain, fact that must be accepted
and taken into account (Bakker & Morinville, 2013). Water governance structures
and institutions offer to all stakeholders the opportunity to learn the stakes,
manifest their viewpoint and priorities, practice their rights and duties, as well as
negotiate their interests with one another (Koop & Van Leeuwen, 2016), so the
proposed public policies to be socially acceptable (Rogers & Hall, 2003). Principal
aims of urban water governance are to ensure water supply in cities whensoever, in
a fair way and fulfilling healthy and environmental quality standards (Olsson & Head,
2015). However, for many authors as the (Castro, 2007), “in practice, water
governance consists in the interaction between governments, large businesses,
political parties, civil and other organizations representing sectoral interests,
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international agencies, NGOs and other relevant powerholders ...debating on how
water and essential water services should be governed, by whom and for whom”. As
a result, different aspects of water value are promoted, in each case, for example for
some water is primarily a public good, while for others is an economic good. (Castro,
2007). So, it is apparent that the policy framework is of the key determinants of the
protection and provision of which of water services, to “whom, when, where and
why” (Gupta & Pahl-Wostl, 2013).

A distinction of water governance is possible to be made, regarding the structures
and procedures within the water sector, and we speak for internal governance, while
the external governance concerns the links of governance with other domains, such
as society, law etc. (Rogers & Hall, 2003)

Bakker & Morinville, 2013 consider water governance as one of the three concepts
(water security and IWRM the other two) that are on the center of water-connected
research the last years. However, water governance can be considered as a
hierarchically superior notion of the others, which are dealt as concepts belonging to
the idea-umbrella.

In addition, Rogers & Hall, 2003 make a distinction between the functional levels of
water governance. According them, these are:

= operational level: includes public or private enterprises in order to use water
for covering specific needs, for example water supply, wastewater treatment,
irrigation, hydropower, tourism

= organizational level: includes public or autonomous (for increased
impartiality) administrative bodies, in charge to regulate and control water
use, so as for the conflicts among users to be lessen and for the action
measures to be coordinated

= constitutional level: creates the environment so the other two functional
levels work, by setting legislation and policy measures

3.3. Facing current water governance challenges

For numerous countries in the world water is treated as state property. Statal
agencies in charge control the handling and use of water resources, acting,
theoretically, on behalf and in the interests of citizens, through legislation. In
addition to this, in many cases, the aim is the lesser private ownership possible
(Rogers & Hall, 2003). Generally speaking, fair and efficient water exploitation is
staunchly believed that can be accomplish by politics (Rogers & Hall, 2003), through
appropriate prevention and encouragement measures.

However, in both the developed and the developing parts of the world, urban water
governance is confronted or is prone to a variety of challenges and failures, related
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to the special nature of water. Water links people, places and sectors (for example
environment, health, agriculture, energy, land use planning), so it becomes local and
global concern as well, and, due to its unparalleled preciousness, it is an extremely
monopolistic and capital-intensive good (OECD, 2018).

The existing challenges and failures that modern water governance faces in many
places of the world, which have also cause dissatisfaction, malfunction and need for
re-routing, commonly include legal, legislative, economic, political, administrative,
information and placing priorities issues, which many times are also interrelated and
codependent.

For instance, legal challenges may involve water rights questions, which can be
either formal or informal (based on cultural and traditional practices) (Rogers & Hall,
2003). Water rights can define stakeholder participation and their rights and
obligations, as well as to provoke conflicts, due to the unfair and unequal water
availability and distribution, as well as unbalanced power over the relevant
procedures. Apart from this, there is a developing pressure for formalizing water
property rights (Rogers & Hall, 2003). This is not an easy task, engaging a lot of
parameters, the basic of which is the notice that the formalization of water rights
may not always lead to better application or wiser water use. On the contrary, it is
possible to trigger severe conflicts, as well. (Rogers & Hall, 2003). In light of this, it is
stressed once again the importance of both the background of each case and the
balance between individual’s power and interests and the common good. In fact,
water is considered as a more possible cause of conflicts internationally and intra-
nationally than oils (GLEICK 1991, 2000, cited in Castro, 2007). Water conflicts forms
can range from peaceful gathering to demonstrations, refusal to pay water-bills or
taxes, even infrastructure destruction and bloody confrontations (Castro, 2007).
Relevant is also the discussion of the participation of the private sector in water
services. Although the analysis of this controversial issue is beyond the objectives of
this master thesis, a brief notice will be given; maybe and in some cases, it is not only
the nature of the provider (public or private) that can affect negatively human rights
on water, rather than the taken policy measures, even though it is widely accepted
that private sector should not control or own water utilities (Rogers & Hall, 2003;
WBCSD, 2002, cited in Rogers & Hall, 2003).

Legislative challenges include difficulties in codifying rights and responsibilities, in
keeping pace with international agreements and plethora of laws, as well as in
making, implementing and controlling national legislation. When multiple policies
are applied at the same time, in the same area (legal pluralism), sometimes even
conflicting ones, there is a possible risk of confusion, which can be proved
unproductive (Gupta & Pahl-Wostl, 2013).

Economic challenges vary from deficient financing and taxes collection, to pricing
issues, conflicting interests and power dynamics, expensive yet ineffective state
machinery (Rogers & Hall, 2003), as well as monopolies, privatization and corruption.
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Especially regarding corruption, overcoming this phenomenon must be of primary
priority for governance, due to its negative effect not only in the economy per se,
but also in social trust and acceptance. Means to achieve this aim are either law,
which might be proven expensive, or even through a more distributed governance
schemes that promote open competition, transparency and accountability and
discourage corruption attempts as well (Rogers & Hall, 2003).

Political challenges may start from obstacles in problem framing (Olsson & Head,
2015), as a result of many different viewpoints and interpretations upon water
issues, and also they are connected to issues such as lack of political will, vision
leadership and proper orientation of politic agents (Rogers & Hall, 2003). Moreover,
it is not rare for water governance to deal with problems such as interception of
political creativity by institutional structures, while, on the contrary, services
dysfunction, as a result of political intervention or disagreements (Rogers & Hall,
2003). In addition, more often than not governments have opposing responsibilities,
being both providers of services and controller of accountability, leaving with low or
none responsibilities local authorities and civil society (Rogers & Hall, 2003). As a
consequence, inter alia, local public society and organizations are not accountable
for the action they suggest (Rogers & Hall, 2003).

Administrative challenges cover bureaucracy, many related authorities with vague
and sometimes overlapping responsibilities, inadequate coordination and deficient
dialogue among different sectors (Olsson & Head, 2015), which can cause
developmental and organizational delays and malfunction, among other operational
problems. Scale matters also play a prominent role in the overall picture, since water
resources management and governance are practiced on many spatial scales,
considering water biophysical nature and current institutional structures, practices
and dynamics (Moss & Newig, 2010). A significant question on water resource
governance in the modern world is raised regarding its spatial scales and multiple
levels of action, in other words, which spatial scale or level is suitable for which
water management aspect. On the one hand, there is generally a mismatch in
administrative and in the relevant hydrological systems’ levels and boundaries and,
on the other hand, stress is developed between the conventional national nested
hierarchies and the new trends of upscaling (toward national or supranational scale,
i.g. transnational agreements), or downscaling (decentralization, local or regional
scale) of environmental governance. Upscaling is basically strengthened by the
demand for global challenges’ control (for example climate change, virtual water and
others), while decentralization and public participation can be better applied in
smaller governance areas. There are also adaptive proposals for local water self-
management (Olsson and others as referred to (Moss & Newig, 2010)) and the
prevailing paradigm of EE’'s Water Framework Directive that, as it will be presented
afterwards, although it is based on river basin management, it also encourages
inclusive forms of governance, as well as interaction between and within political
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and hydrological scales. (Moss & Newig, 2010). As a result, spatial externalities and
decreased efficiency and effectiveness of water governance are induced and re-
scaling processes and new task-specific governance levels are about to be created.
(Moss & Newig, 2010)

Information challenges concern, on one hand, general public, society and related
stakeholders. For example, there are problems in raising public awareness for
environmental pressures, possible and proposed solutions and legal measures, or
how, when and who can participate in the processes of decision making and
implementation of water policies. On the other hand, there are issues in collecting,
processing, evaluating and sharing water related data among administrative
agencies, scientific forums and stakeholder platforms, in order to create a complete
and precise picture for every problem and every case. Another important aspect of
policy making related to information issues that sometimes is neglected is the
relative terminology. It is needed to make clear the terminology, so every term to
means the same to everyone who uses it. For example, the term “civil society” for
free-market liberalism is close to the concept of market, the adverse pole of the
state, while for the pluralist and communitarian tradition the “civil society”
expresses mutuality and voluntarism, a space between the state and the market. A
third pole is that of the NGOs’. (Castro, 2007). According to Rogers & Hall, 2003,
“civil society can be considered to be composed of all general-purpose non-
governmental organizations such as professional societies, labor unions, interest
groups, trade groups, political parties and other freely formed clubs and associations.
Of course, special-purpose interest groups are also part of civil society”. Another
example of the vagueness that sometimes exists can be the term “partnership” in
the developed and developing countries. In the latter, people may have even no
democratic rights of participation and control upon state or private actors related to
water management, so for them this term is almost meaningless, with no practical
value. (Castro, 2007)

Placing priorities issues can be originated in cultural, political, social, historical,
geographical, economic and other factors, generating the matter “what is more
important” for each actor, in comparison with other stressors, in order for it to be
promoted and, subsequently, to be funded. Of course, once again this is also power
and balance play.

Of course, the above challenges are indicative and not complete. Besides, the OECD
has grouped seven main types of governance bottlenecks — or gaps, so as to be
reached an effective plan and application of water policy measures, following a
holistic approach on water governance (OECD, 2015 A). One major characteristic of
them is that they are interconnected and the existence of one may lead to create
another gap, so their study cannot be conducted separately. The first step of their
analysis is, of course, the right identification of the existing gaps in each case.
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Another important issue is what triggers the emergence of every gap. (OECD, 2015
A)

These multi-level governance challenges are:

= Administrative gap
= Objective gap

= Policy gap

*  Funding gap

= Capacity gap

= Information gap

= Accountability gap
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Figure 3: OECD multi-governance framework: Mind the gaps, bridge the gaps (Source: OECD, 2015A)

3.3.1. Administrative gaps — problems of scale and scalar dimensions

Administrative gaps are related to geographic incompatibility between
administrative and hydrological confines, or, in other words, to scalar dimensions of
governance, according to the OECD. This mismatch may affect negatively the
effectiveness of water services and investments and also may enhance the
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competition among users and uses, because of weak coherence and coordination, or
due to the use of not the appropriate scale. It is important to track the connections
between urban and rural areas that support them. (OECD, 2015 A)

Figure 5.2. Scalar dimensions of water governance in cities
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Figure 4: Scalar dimensions of water governance in cities (Source: OECD, 2015A)

These also raise the question about problems of scale and dimensions of scalar
politics in water management (Moss & Newig, 2010). Despite the universal need for
common norms and action coherence that, theoretically, is ensured by a multi- level
governance at the global level, the motivation and needs of every country and
stakeholder, regarding scaling up or down on water-related issues, variates, so we
speak for “politics of scale”’. (Gupta & Pahl-Wostl, 2013)

Although the terms “scale” and “level” are widely used in water governance
literature, they do not have the exact same meaning. Actually, in the academic
community, there is sometimes a distinction between these terms. For Cash and
others, cited in (Moss & Newig, 2010, “scale” indicates dimensions (for example
biophysical-hydrological and institutional), whereas “level” signifies a (vertical) step
in the hierarchy of a “scale”.
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Figure 5: Example of scales and levels in water governance

Problems of scale in environmental science include, according to Moss & Newig,
2010:

=  Problems of scalar fit among different scalar dimensions
= Problems of finding the optimal scalar level to meet desired objectives
= Problems of vertical interplay among different levels on one scalar dimension
= Problems of rescaling of levels in case of rearrangement
=  Problems of valid upscaling and downscaling in knowledge generalization
from one level to another
According to Moss & Newig, 2010, there are three main scalar dimensions in water
governance. These are related to:
= Political perspective: legitimacy in a democratic context can be either input-
oriented or output-oriented. The former is a result of the operation of the
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higher levels of governance, which implies lower possibility for citizen
participation and, thus, potential difficulty in acceptance and performance of
decisions taken and the latter the lower levels of governance, which may lead
to reduced effectiveness of policy making, especially for non-only local
problems. In other words, there is a matter of balance between public
participation and policy effectiveness (Dahl, 1994, cited in Moss & Newig,
2010), the attempted fulfilment of which is maybe one significant reason for
both the complexity in the current levels of governance and the scholarly
encouragement in highly polycentric and multilevel systems (Ostrom, 1999;
Armitage, 2008, cited in Moss & Newig, 2010). In parallel, researchers call
into question the nested hierarchies’ effectiveness in implementation of
policy measures (Pressman et al., 1984; Tsebelis, 1995, cited in Moss &Newig,
2010).

= Economic perspective: one important question is about the way in which
revenues and expenditures can be distributed properly in different levels of
water governance.

= Human geography perspective or social perspective: From this point of view,
scale is a “medium, an object and a product of social conflicts and
negotiations” (Brenner, 2004 and others cited in Moss & Newig, 2010) and it
is considered as a dynamic situation of gaining or losing power among
stakeholders during and because of spatial reconfiguration procedures. Thus,
equity matters emerge.

Therefore, the critical question is “which water problems at which level?”’

There has been much debate about the domination of which level as the most
appropriate for water governance, or to put it differently, which is the right degree
of hierarchical and centralized perspective on water governance, as global water
challenges push for higher levels of governance, while the subsidiarity principle for
example, demands control at the lowest possible level. (Gupta & Pahl-Wostl, 2013).
As Gupta & Pahl-Wostl, 2013 claim, multi-level governance seems to be the most
preferable approach towards sustainable water management. However, it is also
detected that researchers of different scientific fields promote their faculty as most
appropriate scale for adoption. For instance, hydrologists propose the river basin
scale, when political scientists promote the national-state one (Bakker & Morinville,
2013).

In addition, it must be pointed out that it is not wise, productive or even effective all
the decision-making processes to be allocated on many scales or on non-state
agents. (Bakker & Morinville, 2013). It is important for the governance to still have
its role as an overall organizer and supervisor with centralized government,
controlling key functions (Bakker & Morinville, 2013; Gain, Rouillard, & Benson,
2013).
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In order to decide which the optimal level is in any given case the general social,
economic, geographical, hydrological circumstances and linkages must be taking into
account, along with the evaluation of the performance of every scale and level of
governance (Bakker & Morinville, 2013).

3.3.2. Objective gaps

Objective gaps can be a product of clashing water-related interests within a given
area or political discontinuity, which may lead to disagreeing goals that jeopardize
long-term integrated water policy targets.

According to a study conducted by the OECD, the most important challenges, which
the responders consider that erode the long-term operation of water management
are (OECD, 2015 A, Fig. 5.3.):

= dissensions among levels of governance

= Jack of institutional inducements for collaboration
= competition among local authorities

= interventions of political interest groups (lobbies)
= conflicts among water users and uses

Therefore, it is obvious that governance is a fundamental parameter to ensure
alignment of interests. (OECD, 2015 A)

Specialized water literature sometimes seems to try to depoliticize water
management procedures, consider them mostly as “technical” or “objective and
neutral”’, when they are basically a political expression, according to an alternative
viewpoint (Castro, 2007). As follows from the above, confrontations of social and
political factors, which are driven by different objectives, are essential part of water
governance procedures. Thus, the need for coordination among different fields of
expertise is once again evidently necessary. (Castro, 2007)

3.3.3. Policy gaps

Policy gaps are connected to the fragmented character of water management. This
fragmentation is the result of the institutional authority of many different agencies
upon water related matters, at vertical and horizontal level. For instance, in many
countries, there are several ministries charged to address strands of water issues,
such as environmental ministry, health ministry, economics and finance ministries,
while multi-level governance from sub-national to supra-national levels regulates
water and wastewater services. (OECD, 2015 A)

Unclear roles and vague or overlapping responsibilities, as well as poor co-ordination
among these governmental actors involved reduce coherence and lessen the
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possibility of strong and effective water governance, as the OECD surveys have
indicated. (OECD, 2015 A)

In the 90’s-00’s, scientists and policy makers have recognized the need of water
governance at the global level, while it became prominent in many cases the
ineffectiveness of current governance models, regarding the alarming pressures that
have already been mentioned (climate change, unsustainable water use, population
growth, users’ frictions, environmental degradation and others), many of which are
not directly originating from water sector. Taking this into consideration, there is a
clear-cut need for cooperation among different fields of policy, that have been
considered unconnected with one another and with water sector so far, for example,
inter alia, agriculture, energy, trade, land use, solid waste management, and
transportation (Pahl-Wostl, Conca et al., 2013; OECD, 2015 A)
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Figure 6: Simplification of a smart city, according to EU (Source: Koop & Van Leeuwen, 2016)

Figure 6 depicts the simplification of the EU’s vision for a smart city, which will be
discussed later (European Commission 2013, cited in Koop & Van Leeuwen, 2016). As
it can be noticed, transportation, energy, ICT (information and communication
technology) and solid and water waste are integrated in the city’s governance.

3.3.4. Funding gaps

Funding gaps can happen as a consequence of disputable resource distribution,
uneven financial management and lacking or changeable revenues, situation that
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might put at stake efficient implementation of water policy, as well as relevant
investments, at the sub-national level. (OECD, 2015 A; OECD, 2018).

Among the reasons that cause these funding gaps are, according to OECD research,
the following (OECD, 2015 A, Fig. 5.5.):

= difficulties in raising tariffs for water services

= affordability issues that require tariff adaption

= difficulties in placing investment priorities

= (difficulties in receiving water charges and tariffs

= lack of financial guarantee for the city

= |ack of long-term strategic vision and budget

= fiscal power and taxation with limited decentralization

= difficulties in private sector activation for financial investments

Relating to the above, it is worth mentioning that the degree of decentralization of a
country is also revealed by the role of central government in tariff-settings. (OECD,
2015 A)

3.3.5. Capacity gaps

Capacity gaps originate in the narrow financial, scientific and technical potential of
local players which is possible to provoke deficient policy making and
implementation, apart from information and accountability challenges. (OECD, 2015
A)

Among the sources of these capacity gaps may be, according to OECD research, the
following (OECD, 2015 A, Fig. 5.7.):

= |ack of personnel and managerial competence

= difficulties in monitoring and assessing procedures
= difficulties in previsioning

= lacking planning

= |imited knowledge for water

3.3.6. Information gaps

At present, necessary knowledge and information related to water issues are more
often than not produced by studies of different sectors and perspectives, which
usually lead to fragmentation, as well as to difficulties in access, understanding and
participation of various stakeholders. (Providoli et al., 2017)

Information gaps are caused by the procedure of collecting data- what, when, how
and who. Collecting, sharing and producing credible information is varying across
cities. One important reason for this is that the data collection might be conducted
by many different sources, such as local agencies, service providers or statistical
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offices. Consequently, the produced data may be deficient, inconsistent, uneven,
scattered, depended, or even too technical to be understood by ordinary people.
Information asymmetries might stir up sub-optimal solutions and arrangements,
public distrust, as well as decreased accountability, transparency and public interest
protection. (OECD, 2015 A)

Science and technology are instruments of primary importance for the proper
collection, verification, analysis, dissemination and feedback of information.
(Providoli et al., 2017). It is also evident, that the impressive technological and
scientific development in water related sciences has not brought more efficient and
sustainable processes on water management, as the growth of interdisciplinary
approaches on water governance are needed as well, to enhance the contribution of
technology. (Castro, 2007). In addition, in many cases the technical solutions for
water problems have already been developed, and the only obstacle in their
actualization is the policy framework (OECD, 2018).

Examples of systems for data’s collection are the web-based, publicly accessible to
every interest actor platforms, such as:

= The European Environmental Agency (EEA) is an EU agency, established in
1990 and located in Copenhagen, with the membership of EU countries,
Norway, Iceland, Liechtenstein, Switzerland & Turkey. Main objective of this
agency is to be a considerable information provider for EU institutions,
participant governments, scientific and academic associations, NGO’s,
business groups, consultancies and think tasks and general public, in every
stage of policy-making, from conceptualizing to implementing and evaluating
a sustainable strategy framework. A network named Eionet, is composed of
national environmental organizations developed and coordinated by EEA.
The Eionet Portal (https://www.eionet.europa.eu/) is a website for collecting
and sharing of information and data related to environment and
environmental management (https://europa.eu/european-union/about-
eu/agencies/eea_en , https://www.eionet.europa.eu/)

= The Water and Land Resource Information System in Ethiopia
(http://walris.wlrc-). (Providoli et al., 2017)

= Socio-hydrological Information and Knowledge Platform in Kenya
(http://wlrc-ken.org/). (Providoli et al., 2017)

With solid, current and valid information, the policy steps in which it is translated
into become more tailor-made, precise, adequate and effective and also foster
learning of the best of other practices. (Providoli et al., 2017)

Nevertheless, as regards web-based networks, as communication platforms across
multi-stakeholders, they have proved to be insufficient as an autonomous
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instrument in some cases (for instance in south-west Virginia, Australia), without the
contribution of face-to-face dialogue and interaction. (Neef, 2009)

3.3.7. Accountability gaps

Accountability gaps are connected to transparency issues in policy making and
implementation that may influence participation, deliberation and engagement.
(OECD, 2015 A). These issues are mostly connected to debilities in steady
implementation, assess and monitoring of water policies (OECD, 2018).

In more detail, according to OECD research some of the factors that affect
accountability and transparency in urban management of water resources are
(OECD, 2015 A, Fig. 5.9.):

= difficulties in sharing data among local authorities

= feeble stakeholder involvement

= weak benchmarking

= Jack of publicly accessible economic data

= difficulties in conflict resolution due to judicial system weakness
= Jack of competitive processes in procurement

= Jack of publicly accessible drinking water quality data

= Jack of regular financial audits

In order to evaluate the performance of urban water management and to ensure
accountability and transparency benchmarking, financial analysis and national
observatories are needed. (OECD, 2015 A)

3.4. Achieving good governance

3.4.1. Good governance principles

As it has been discussed in the previous sub-chapter, there is a variety of challenges
and factors that lessen the effective and productive water governance, leading to
poor governance issues, with the ensuing negative repercussions in water related
problems solving and in economic and social activity, prosperity and security as well.
As a result, good governance is of primary importance for social, economic,
environmental, political and institutional stability, sustainability and development
(Rogers & Hall, 2003).

Due to the fact that every country or specific area deal with different kinds of
problems in a given general framework, it is appropriate the proposed alterations, in
order to ameliorate governance practices, to be specialized and context based. There
is no “one-fits-all” or ideal governance structure for any existing challenge in any
country (OECD, 2018). For example, it is not realistic to expect that developing
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countries, which mostly have rigid hierarchical governance structures, is good or
even possible to adopt the same strategies and structures as developed countries
that have developed more distributed and flexible governance frameworks, let alone
the rest of the discrepancies (Rogers & Hall, 2003). Nevertheless, there are some
general fundamental principles which are essential components of a good
governance system in practice and what is expected is every country to adjust them
in its particular context, in a feasible and practical way. What is also important is to
learning from other cases without just rashly following suit them. (Rogers & Hall,
2003)

Many relevant researchers, authors and organizations consider a variety of good
governance elements. Among these vital principles that are preconditions for good
governance are (Rogers & Hall, 2003; OECD, 2018; Biswas and Tortajadaas cited in
Gain, Rouillard, & Benson, 2013):

= jnclusiveness

= gaccountability

= participation

= transparency and openness

= predictability

= responsiveness

= legitimacy

=  human rights

= rule of law

= decentralized decision-making (Although for other authors, for instance
(Rogers & Hall, 2003), there is no proof that more decentralized structures
are inevitably more effective than centralized ones and is more a matter of
what is appropriate for each case. Many studies have indicated that effective
governance structures have been balanced between bottom-up and top-
down approaches, with special regard to the linkages among levels. (Huntjens
et al., 2010; Pahl-Wostl et al., 2012, cited in Guptra & Paul-Wostl, 2013)

= problem-solving approach

Apart from the above general directional principles, similar concepts with variations
have also been developed, including policy frameworks, international and European
agreements and legislation.

For example, Rogers & Hall, 2003 make the following distinction in the principles for
effective governance, regarding approaches as well as performance and operations:

s Approach:
= open and transparent institutional processes to the general public
= Inclusive and communicative in every stage of policy making
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coherent and integrative actions taken of every relate field
equitable and ethical for all interested actors in every stage of policy
making and implementation

% Performance and operations:

Accountable in every part of policy cycle and actor involved

Efficient in economic, social, political and environmental terms
Responsive and sustainable evaluating past, current and future
performance targets

In addition, according to OECD studies, in order to bridge the previous mentioned
gaps that generate poor governance conditions, the focus should be given on three
governance arrangements: metropolitan governance, dedicated water regulatory
bodies and stakeholder engagement. (OECD, 2015 A)

s Metropolitan governance is necessary to be build, given the actual pressing
challenges regarding environmental and financial issues, in order to enhance
sustainability and inclusiveness. The OECD research propose four categories
of governance arrangements: (OECD, 2015 A)

Informal/soft co-ordination, consisting of data-exchanging and
consulting platforms with low degree of institutionalism
Inter-municipal authorities, aiming to share duties and costs
throughout member-municipalities

Supra-municipal authorities, created either as a directly-elected
metropolitan government or as a non-elected metropolitan body
placing by upper government, having responsibilities on behalf of the
municipality for given water concerns

Metropolitan cities, cities with population larger than a defined limit,
having broader responsibilities in water policy-making and services
provisioning, which is equal to that of the next upper government
level

Metropolitan structures’ competencies include, among others, provision of strategy
planning, technical expertise, legislation and regulation, distribution of funding,
information sharing etc., offering models that facilitate policy continuity, co-
operation among actors and promoting integrated urban water management in
general. (OECD, 2015 A)

K/
A X4

Dedicated water regulatory bodies have been established in many countries
so far, charged to operational and regulatory functions upon urban water
services, in order to protect public interest, cooperating with other upper and
lower water-related agencies. (OECD, 2015 A)

In more detail, these structures basically support the according operations:
(OECD, 2015 A)

economic regulation, including tariff-setting and investment plans
data collection and water services performance control
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= standards and regulation implementation
= customer commitment and protection

s Stakeholder engagement has a vital role to play in the successful planning,
enforcement and performance of integrated water management plans as can
contribute, inter alia, to raise and maintain (OECD, 2015 A):

= public awareness on water challenges
= trust and ownership

= willingness to pay

= accountability and transparency

= political acceptability

= commonly accepted objectives

Stakeholder participation can be possible by the use either of web-based
technologies such as online platforms, social media, websites, apps, or
conventional media, for example TV, newspapers, newsletters, along with
regular meetings. (OECD, 2015 A). However, multi-stakeholder platforms
(MSPs) sometimes not fully fulfill their intercessory role. An important cause
for that is that often the powerful stakeholders do not want to share their
influence, fact that decreases the possibility for real action and also induces
disappointment to the participants because of great expectations and actual
performance of MSPs (Bakker & Morinville, 2013).

The most common difficulties in the wide and productive stakeholder
participation are, among others, the complicated nature of the water issues,
the reluctance to change, the fragmented or weak knowledge, the lack of
water concern, the over-represented stakeholder categories, the weak legal
and financial framework, the lack of time and the lack of feedback and
clearness. (OECD, 2015 A)

Despite the fact that there is an evident shift from a command-and-control
natural resources management to a more participatory approach, worldwide,
also known as participatory environmental governance, based on
collaboration and deliberation among stakeholders and policy-makers which
is encouraged by international voices, such as Rio Declaration, which will be
further presented accordingly, critiques are not missing. (Neef, 2009)

Many socio-political scientists consider public participation as a “contested
concept’ that misjudges both the complex dynamic of local communities and
the anticipated profits of the empowerment from lower levels regarding
decision-making. Other scholars go even further, talking about for a “new
tyranny of participation” (Cooke and Kothari, 2001, cited in Neef, 2009).

It appears that these critiques concern different aspects of stakeholder
participation in water governance of both urban and rural areas. For
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example, it is pointed out the risk of power and equity unbalance
consolidation, as the focus remains on technical solutions rather than on
giving power to marginalized actors, in a “symbolic form of democratic
participation”. A higher degree of institutionalization and representativeness
lead to, according to (Batterrbury and Fernando, 2006 and others cited in
Neef, 2009), more sustainable types of local participation, despite the fact
that, sometimes, local stakeholders better prefer informal arrangements
rather than more formal participation, which might lead to “fatigue” and
“pseudo-democratic”’ public engagement. (Parker, Moore and Weaver case
studies cited in (Neef, 2009)).

Another instrumental factor that should not be ignored in the analysis of
participatory approach is the cultural and sociopolitical background of each
case, for example developing and developed countries, which have different
social and institutional structure, political operation, historical precedent, as
it has been pointed out before. It has been proved by researches that people
tent to embrace new rules that are in harmony with their own customs. In
the light of this remark, it is rational the finding of a (Parker, Moore and
Weaver case studies cited in Neef, 2009), saying that multi-actors settings are
successful, regarding local interests and resource management compromise,
when they are based on actual social networks and shared purpose.
According to (Folk, Bock and Kirkas cited in Neef, 2009), “the success of
polycentric governance-as expressed in more efficient water use-then
depends on the right mix of statutory and customary enforcement
mechanisms’’, which also expresses the same perception.

Neef, 2009 also points out the dipole which is created sometimes by
technocrats and policy-makers, on the one hand, and NGOs on the other,
regarding the capacity of local communities to participate purposefully in
governance, indicating that way the degree of decentralization. The first
group questions the ability of local actors’ contribution in viable decision-
making, fortifying central authorities, while the latter considers them as
suitable to solve water-related problems, as they share common rules and
ethics. (Neef, 2009). As in almost everything, the truth must be somewhere in
the middle. It is logically inferred that local authorities and communities may
actually have better knowledge of local affairs and the state of play, being
sometimes bypassed by higher level of governance or by the most powerful
actors (Rogers & Hall, 2003). However, local control is not imperatively
positive and how and why rescaling processes actually empower the local
community, as it has been verified the opposite, for example the case of
rescaling Canada-USA transboundary resources to the local scale (Norman
and Bakker study cited in Bakker & Morinville, 2013). Therefore, it is also
important to control the validity, knowledge and the overriding objective of
every actor who wants to enter into the water governance processes.
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Central governments have a vital role in the promotion and facilitation of the
fair and effective stakeholder participation. Although Dublin Statement and
others firmly support participatory framework in water management, they
provide little counseling on the way that it is possible for it to be achieved,
especially in cases that exceed regional or even national boundaries. (Neef,
2009). The OECD, working on this direction, has launched a set of principles
for effective stakeholder engagement in water decision making issues. These
principles are (OECD, 2015 A, box 5.3):

= inclusiveness and equity: a stakeholder analysis will offer an overview
of the identity, motivation, interaction and the potential role of every
affected actor

= clarity, transparency and accountability: a defined decision making
line, stakeholder objectives and expected input phase, with the
provision of all data needed combat any possible political short-
termism and enhance clear actions

= capacity and information: proper distribution of human and financial
resources along with information shared in understandable way,
education and total participation help maintain motivation, action
and interaction

= efficiency and effectiveness: regular evaluation of stakeholder
participation enables learning, adjustment and improvement of
processes

= jnstitutionalization, structuring and integration: clear legal and policy
outlines and relative authorities in charge

= adaptation: tailor the level and form of stakeholder involvement
according to the changing conditions

3.4.2. The OECD Principles on Water Governance

The OECD Principles on Water Governance address water uses (for example
domestic, agriculture, industry), water management aspects (for example drinking
water supply, sanitation, water quality and quantity, flood control), as well as
ownership of water resources and assets (for example public, private and mixed) in
an integrated, undivided manner.

The three dimensions of water governance in which OECD Principles are grouped are
(OECD, 2015 B):

Effectiveness, in order to set, implement and fulfill sustainable water policy
objectives at different government levels

Efficiency, in order to optimize the sustainable water management benefits
at the least cost to society
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= Trust and engagement, in order to strengthen public confidence and
stakeholders’ inclusiveness through democratic, legitimate and fair
procedures
WATER
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Figure 7: OECD Principles on Water Governance (Source: OECD, 2015B)
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The OECD Principles on Water Governance were adopted in May 2015 by the OECD
Regional Development Policy Committee and they are based on good governance
principles. They are (OECD, 2018):

1. Clearly allocate and distinguish roles and responsibilities for water policy
making, policy implementation, operational management and regulation, and
foster co-ordination across these responsible authorities

2. Manage water at the appropriate scale(s) within integrated basin governance
systems to reflect local conditions and foster co-ordination between the
different scales

3. Encourage policy coherence through effective cross-sectoral co-ordination,
especially between policies for water and the environment, health, energy,
agriculture, industry, spatial planning and land use

4. Adapt the level of capacity of responsible authorities to the complexity of
water challenges to be met and to set of competencies required to carry out
their duties
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5. Produce, update and share timely, consistent, comparable and policy-relevant
water and water-related data and information and use it to guide, assess and
improve water policy

6. Ensure that governance arrangements help mobilize water finance and
allocate financial resources in an efficient, transparent and timely manner

7. Ensure that sound water management regulatory frameworks are effectively
implemented and enforced in pursuit of the public interest

8. Promote the adoption and implementation of innovative water governance
practices across responsible authorities, levels of government and relevant
stakeholders

9. Mainstream integrity and transparency practices across water policies, water
institutions and water governance frameworks for greater accountability and
trust in decision making

10. Promote stakeholder engagement for informed and outcome-oriented
contributions to water policy design and implementation

11. Encourage water governance frameworks that help manage trade-offs across
water users, rural and urban areas and generations

12. Promote regular monitoring and evaluation of water policy and governance
where appropriate, share the results with the public and make adjustments
when needed.

These Principles that embrace all the components of good governance are proposed
to be used or have already been used in order to achieve many goals in the long way
of policy making from conception to enforcement, for instance as guide for policy
makers and practitioners, for research purposes and other types of relative
evaluation and analysis (OECD, 2018).

In addition, these Principles are based on the perception that water governance is “’a
means to an end rather than an end in itself’ (OECD, 2018), seeing again that
instrumental view of governance.

As a guide, one may support that the OECD Principles on Water Governance offer a
comprehensive yet visionary framework, which incorporates all the necessary
prerequisites for sustainable and effective water governance, with provision for the
future, in terms of both future generations needs address and continuity of policy
measures. Of course, in order to be succeeded something concrete and real, a
throughout analytical and theoretical framework and plan is always required to be
followed.

In order to put into practice the above set of principles, the OECD have developed a
framework for action, the “OECD water governance indicator framework’”.

50



3.4.3. The OECD water governance indicator framework

The OECD water governance indicator framework is developed as a self-assessment
support tool for the better enforcement of the OECD Principles on Water
Governance, for improved reforming of water policy measures. (OECD, 2015 B)

The OECD water governance indicator framework consists of a Traffic light system of
36 indicators of water governance, 3 for each principle, a Checklist of 100+ questions
and the resulting Action Plan for further discussion upon future amelioration. It is
based on multi-stakeholder point of view, it can be applied on every governance
scale and water management aspect and it is proposed to be used provided that
transparency, impartiality, openness, trust and insightfulness are assured. Due to the
fact that it is difficult to count every possible parameter in water related problems,
these indicators touch upon basic lines and they can be used as a first exploration in
every case’s special needs and conditions. (OECD, 2015 B)

Participators in the procedures proposed by this framework can be key stakeholders,
such as (OECD, 2015 B, Fig):

= ysers, for example domestic, industry, irrigators

= policy actors, for example regulators, supranational bodies, national,
regional, local authorities, watershed institutions

= operators, services providers and relative associations

= jnfluential and interest groups, for example civil society, consumer
associations, trade unions, scientific and academic groups, media

= financial factors, for example financial institutions, donors

= unrepresented actors, for example women, youth, poor, indigenous,
subsistence farmers
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A 10 step (self-) assessment methodology of the performance of a water governance
system assists the self-assessment, in order to identifying the limitations and the
positive points, guiding the decision making and implementation processes. The
steps suggested are (OECD, 2015 B):

1. Check roles and responsibilities of the lead institution
2. Understand the principles and indicators framework
3. Set objectives and scope of the assessment



4. Map stakeholder and their core motivations

5. Appoint an independent and trusted facilitator

6. Agree on the rules of the procedure

7. Organize the multi-stakeholder workshops to assess the water governance
system against the traffic light and the checklist, and design the Action Plan

8. Link actions with the existing policy framework, strategies and plans

9. Set up an accountability process to track progress over time and keep the

dialogue alive
10. Consider repeating the self-assessment every three years
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and scope
Preparation Diagnosis
Understand the principles
and indicators framework
Check the roles and responsibilities,
of the lead insfitution
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Consider repeating the assessment in three years' ime

Figure 10: The ten-step assessment framework (Source: OECD, 2015B)

As it has been referred, the OECD Water Governance Indicator Framework aims to
ameliorate water governance practices in the current and future timeline. A crucial
step in every attempt of change is the monitoring and evaluation of the steps that
have already been done, based on the principles and indicators, in an infinite cycle of
implementing, learning and adjusting, as it is presented in the following picture.
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Figure 11: The water governance policy cycle (Source: OECD, 2018)

3.4.4. Water related legislation and agreements’ framework

Plethora of countries in the world are being designed new legislation and strategies
for sustainable water management, after debates about water governance (World
Water Council, 2003), as a response to the need for good and effective governance
at a local, national and international level.

Internationally, in Europe, Australia and North America have been developed
sustainable strategies for water. Among the most prominent and influential water
policy frameworks are the Dublin-Rio Principles and the European Water Framework
Directive that provides a conceptual guide for integrated water planning.
Additionally, among other international agreements are the Sustainable
Development Goals, the New Urban Agenda, the Paris Climate Agreement and the
Sendai Framework for Disaster Risk Reduction 2015-2030. These agreements are
fruit of the urgent need to address multiple challenges and governance is essential
part of their actualization.

It is not also unusual the design and adoption of water law at a local level, for
example cities as Amsterdam, Melbourne and Hamburg, which have created
adequate water governance at local level (Koop & Van Leeuwen, 2016)
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3.4.4.1. The Dublin Statement on Water and Sustainable Development-brief review

The International Conference on Water and the Environment (Dublin,31/01/1992), in
which have participated five hundred representatives of governments and
international, intergovernmental and governmental organizations, recognizing the
present situation with regard to water and its importance for the future conditions,
adopted a set of recommendations for local, national and international organized
action. (http://www.un-documents.net/h2o-dub.htm)

The base line of the Dublin proposals is defined in the next four guiding principles
(http://www.un-documents.net/h20o-dub.htm,
https://www.gwp.org/contentassets/05190d0c938f47d1b254d6606ec6bb04/dublin-
rio-principles.pdf  Dublin Rio  Principles, Global Water Partnership,
http://www.wmo.int/pages/prog/hwrp/documents/english/icwedece.html#principle
s):

= Principle 1: Freshwater is a finite and vulnerable resource, essential to sustain
life, development and the environment.

As the preciousness of water is given and linked with every part of human
activity, the need for a holistic and coordinated management of natural,
economic, political and social systems, in every level, is a demand and a
challenge at the same time.

= Principle 2: Water development and management should be based on a
participatory approach, involving users, planners and policy-makers at all
levels
As water is a shared concern, everyone is a stakeholder. Participatory
approach is evident when all stakeholders-even the marginalized ones-play a
role, given and protected from government, in the decision-making process,
so as to be guaranteed, as far as possible, that there are not predetermined
decisions or a dominant interested group. Participation takes different forms
according to the special case conditions and it is a key determinant of long-
term general acceptance and agreement.

= Principle 3: Women play a central part in the provision, management and
safeguarding of water
Women are strongly involved in providing and using water for, mainly,
domestic and agricultural activities, but, in many cases, they do not have the
opportunity to take part in the decision-making process, the results of which
may affect women and men differently. In order to succeed equal rights
between women and men, action must be taken for the empowerment of
woman’s position and participation in every stage of water policy program
development.
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=  Principle 4: Water has an economic value in all its competing uses and should
be recognized as an economic good
Accessible clean water and sanitation in a reasonable cost is a fundamental
human right. Nevertheless, water value and charges for water-connected
services express different angle of water management. Recognition of the
value of water in alternative uses foster sensible water distribution, while
water charges contribute to efficient and equitable usage, incentives’
provision, cost recovery and also reflect users’ willingness to pay for water
services.

3.4.4.2. Brief EU Water legislation review

One of the main fields for action that are covered by EU environment policies is
water, recognizing that way the growing stress in water quality and quantity.

For better analysis, it is separated in seven categories, as follows: river basin
management, flood risk management, water scarcity and floods, drinking water,
bathing water, emissions and water reuse, adaptation to global change. Directives
that are related to the above categories are: Water Framework Directive (for river
basin management), Floods Directive (for water scarcity and floods), Drinking Water
Directive, Bathing Water Directive, Urban Waste Water Directive (for emissions),
Ground Water Directive, Environmental Quality Standards Directive (or Priority
Substances Directive).

Due to the fact that the Water Framework Directive is characterized as the most
comprehensive EU water strategy’s tool, the focus will be given on it. The “Directive
2000/60/EC of the European Parliament and of the Council of 23 October 2000
establishing a framework for Community action in the field of water policy”, as it is
the full title of EU Water Framework Directive (WFD), became effective on 22
December 2000. EU countries had to raise it into national legislation within three
years. According to this, water must be treated as a heritage and not as a
commercial good.

The head goal of this directive might be considered the maintenance of a good
status (ecological and chemical) for EU waters (lakes, rivers, groundwaters,
transitional and coastal waters) by a set deadline, based on integrated water
management in river basin level, with sustainable water usage, “combined
approach”, right pricing, active stakeholders’ participation and streamlining
legislation. Particularly:

= River basin level (hydrological and geographical unit) is deemed as the proper
level of water management, instead of political or administrative borders. As
a river basin may reach across different counties, management plans need to
be coordinated and revised every six years.
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Integration approach is an essential element in order to meet water
protection objectives, by phasing the application of all measures taken.
Integration, except for water sector, also includes interlinked sectors as
energy, transportation, agriculture, fisheries, tourism.

As combined approach to pollution control is defined the attainment of
coordination between source controls and quality standards.

A river basin management plan contains, inter alia, river basin's traits, human
activity’s repercussions on water, measurement of existing policies’
effectiveness, further actions required to increase effectiveness, economic
analysis of basin’s water uses, cost-benefit analysis for every possible action.

Public participation is of primary importance for both complete and accurate
design of and acceptance and compliance with the water management plan,
strengthening justice, transparency and balance among affected parties. In
order for the public participation to be guaranteed and the procedures to be
well implemented, a conference every two years and a network provide the
necessary platforms for proper information and experience exchange among
countries, expert groups, various stakeholders and interested people. For
example, “Communication and Information Resource Centre for
Administrations, Businesses and Citizens’’ or CIRCABC is a web-based service
of European Commission created to contribute to the above purpose.

Water pricing, when it is adequate and corresponds to the real water cost, is
regarded as key to the success of water management aims, motivating
sustainable resources’ use.

Different conditions demand diverse action, so every solution proposed need
to be suitable for the specific case, with long-term vision.

Effectiveness, transparency, coherency must characterize the action
framework, along with subsidiarity.

Monitoring programs and controls of surface water, groundwater and
protected areas’ status is necessary to be established by state-members, for
providing a coherent overview of each river basin waters.

Incentives for efficient water use reflected on water-pricing policies and
adequate water allocation in households, agriculture and industry may be
included in the cost recovery principle (recovery for water services costs)
application.

Co-operation between member-states when a relative problem emerges
becomes possible through a Commission process.
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= Dissuasive, effective and proportionate sentences are provided for member-
states’ legislation in case of violation of the relative national provisions.

(http://ec.europa.eu/environment/water/water-framework/info/intro_en.htm,
http://ec.europa.eu/environment/water/water-framework/index_en.html,
http://ec.europa.eu/environment/water/water-framework/iep/index_en.htm,
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32000L0060)

3.4.5. Concluding

Water governance is an essential part of governance of each state and more often
than both have the same legal, administrative, social, cultural and economic
foundation. However, the importance and the delicacy of the water sector,
sometimes exceeding the national borders and becoming international concern,
demand concerted action for change. Of course, as the backdrop is different and the
reach of an equilibrium among common targets, economic profits and natural
protection is an arduous task, there is no a magic or ideal system or recite to be
followed by everyone. Instead, guidelines have been developed, that must be
adjusted in the existing context. Generally speaking, there is broadly agreed that an
effective water governance is good to be based on an holistic, open, flexible and
participative structure, trying not to inexcusably increase transaction costs and not
to hinder action (Rogers & Hall, 2003; Gain, Rouillard, & Benson, 2013).

Change and amelioration are always easier said than done, not to mention that the
enforcement and alignment of water policies is always an ongoing challenge for the
countries (OECD, 2018). As a result, there is a constant need for political
determination and public awareness, commitment and participation, so as to solve
conflicts and move on. Respect on human rights, proper financial allocation,
personal and collective action, fairness in rights and obligations, trust, accountability
and transparency must be the cornerstone of every attempt to better water
governance structures and performance, without idealizing civil society,
participation, state and the other actors and connection involved (Castro, 2007)).
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4. Towards water sensitive cities

As it has been mentioned before, the realization of the importance of environmental
degradation, climate change and the related uncertainties has brought about
changes in the perception and practice of water management and governance,
especially in urban areas. It is now widely accepted that there is a need for a
paradigm shift in urban planning, which demands holistic and interdisciplinary
approach, in order to actualize sustainability in city areas, following their specific
background (Wong & Brown, 2009). As Wong & Brown, 2009 support, a water
sensitive city is a consequential fundament towards a sustainable city. In fact,
sustainable, resilient, safe and inclusive cities are the Goal 11 of United Nations
(https://www.un.org/sustainabledevelopment/cities/), — expressing this way the
importance of that objective.

In general terms, problems trigger action, which can be achieved by relevant
investments. Such is the case in here, but, as (Wong & Brown, 2009) point out,
sometimes the investments are provided for the existing infrastructure and
commonly-held approach, which has also been proved inadequate to respond to
future challenges and needs (Ashley et al. 2003, 2005, and others, cited in Wong &
Brown, 2009), generating delay in the progress toward more sustainable
management. A main reason for that is the institutional and infrastructure
disintegration, which has even led to philosophical compartmentalization of the
related issues (Brown, 2008, and others, cited in Wong & Brown, 2009).

At the other end of the spectrum, in order to move to more sustainable and resilient
urban systems, or to a “Water Sensitive City”’ that integrates water services
provision security, health security, flood control, waterway and environmental
protection, recreation, economic growth and generational fairness, an holistic
revamping of the hydro-social frame and socio-political drivers are required,
opposing to the previous narrow focus on specific parts of the water cycle. (Wong &
Brown, 2009; Barron, et al., 2016). For some researchers, for example (Lundgvist et
al, 2001, cited in Wong & Brown, 2009), this frame can be described as the “hydro-
social contract”, expressing this way the agreements (implicit or not), institutions
and beliefs among governments, communities and businesses, regarding water
management, on the basis of cultural, political, historical and other traits.

Having regard to the clear demand for a shift in more holistic, flexible and adaptive
approach in order to respond to fragmentation in decision-making and, at the same
time combat the current multiple stressors that jeopardize human health, well-being
and prosperity in many ways across the globe, in this chapter, the most prevailing
concepts for sustainable urban water management will be discussed.
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National and international governmental and non-governmental organizations,
regulatory bodies, scholars and researchers have tried to develop and implement
good practices, so as to promote change that guarantee the necessary balance
between resources use and preservation.

Many concepts have been developed in this direction, among the most known and
prominent of which are the “Integrated Water Resources Management” (IWRM),
the “Sustainable Urban Water Management” (SUWM), the “Water Sensitive Urban
Design” (WSUD) (Wong, 2006, cited in Wong & Brown, 2009), which comes from the
integration of the “Integrated Urban Water Cycle Planning and Management”
(IUWCM) and the “urban design” (Wong & Brown, 2009), to conclude on the “Water
Sensitive City”’. The bounds among them are blurred, having many elements in
common.

4.1. The Integrated Water Resources Management concept

The “Integrated Water Resources Management”’ has been developed and it is now
applied as a modem water management approach internationally (Hooper, 2003;
Gain, Rouillard, & Benson, 2013). It can be considered as an umbrella concept (Gain,
Rouillard, & Benson, 2013), which, despite the variations in its conceptualization,
according to the context (Gain, Rouillard, & Benson, 2013), aim to include a plethora
of environmental, physical, social and economic parameters and its interconnections
in the water management, so as to meet sustainable and cost-effective societal and
environmental objectives (Hooper, 2003; Agarwal, et al., 2000). In addition, IWRM,
with this inclusion, promotes a more coordinated and cohesive management of
various aspects of water resources systems, both spatially and temporally, basically
in a river basin scale, taking cognizance of the complicated interaction among water
and other sectors, for example land development. (Hooper, 2003; Gain, Rouillard, &
Benson, 2013)

For many researchers, IWRM is considered as an optimal action plan to manage
water resources, since it has a holistic and inclusive strategic view and also embraces
the good governance principles (Gain & Schwab cited in Gain, Rouillard, & Benson,
2013). As it is anticipated, critiques and difficulties in application are not missing, as
it will be discussed later.

4.1.1. Synoptic history of the IWRM concept evolution

Although IWRM concept origination is arguable vague, as many researchers define
its beginning in the early 20th century, while others only in 1990s (Bakker K, 2013),
an important start towards the integration water resources management in basin
level have been done in 1930s, when the Tenesse Valley Authority (TUA) was
founded. TUA is a federal corporation in the USA which has launched a holistic
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resources management to trigger development with large-scale engineering plans
that also became exemplar for other countries in S. America, Asia, Africa in 1940s.
Decades of 1970s-1980s are characterized by more centralized spirit and weakened
interesting in river basin level approach in water management. The relative lack of
success of this orientation led again to more integrated ways. The first international
effort for coordination with IWRM ideas has been made in UN’s Mar the Plata
Conference on Water (1977), central aim of which was the collaboration among
different water-related sectors. As universal principles, IWRM concept has been
codified at the International Conference on Water and the Environment (ICWE),
(Dublin, 1992), for the preparation of United Nations Conference on Environment
and Development (UNCED), also known as Rio de Janeiro Earth Summit (1992).
These principles highlight the finite and economic nature of water and the
stakeholders’ participation as well. In 1998, the European Commission (EC) released
a set of guidelines named “Towards Sustainable Water Recourses Management: A
strategic Approach’”, as a tool for international cooperation and consensus on
IWRM. Recent noteworthy milestones in IWRM evolution were the Millennium
Development Goals (2000), the European Union’s Water Framework Directive (2000)
and the Johannesburg Summit on Sustainable Development (2002). Since then,
IWRM has been expanded and adopted to a different extent in many parts of the
world. (Benson D., Gain, A., & Rouillard, J, 2015; Butterworth, Moriarty, & Smits,
2010; Stalnacke, 2010; Bakker & Morinville, 2013).

4.1.2. Defining IWRM

Similarly to the water governance definition, there is vagueness on IWRM definition
and also there is no universally accepted blueprint on how IWRM principles can be
put into practice, since local conditions demand diversity and lack of uniformity.
(Agarwal, et al., 2000; Gain, Rouillard, & Benson, 2013)

In order to create common understanding on IWRM concept Global Water
Partnership (GWP, 2000) has tried to clarify IWRM scope and process. As a result,
according to the definition of GWP, “IWRM is a process which promotes the
coordinated development and management of water, land and related resources, in
order to maximize the resultant economic and social welfare in an equitable manner
without compromising the sustainability of vital ecosystems.”” (Agarwal, et al., 2000).

In the above definition is recognized the integral value of water for the economic
and social well-being, and the need for equity, efficiency and sustainability in
resources keeping pace with the statement of the United Nations Development
Programme (UNDP) that “Integrated water resources management is based on the
perception of water as an integral part of the ecosystem, a natural resource and
social and economic good” (United Nations Development Programme 1990: 22, cited
in Cardwell Hal, Cole, Cartwright, & Martin, 2006). In addition, it makes evident that
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IWRM is a process to reach a goal and it is not the goal itself, perception which is
also shared with other researchers as well, for example Cardwell Hal, Cole,
Cartwright, & Martin, 2006

For Ballweber, 2006, cited in Gain, Rouillard, & Benson, 2013, “/\WRM is blending or
integrating actions and objectives favored by different players to achieve the best
total result within a river basin or watershed”.

This point of view underlines the need for wide participation of the affected parts in
water management related issues, in river basin or watershed level.

Savenije and Van der Zaag, 2008, cited in Gain, Rouillard, & Benson, 2013 define of
IWRM in terms of four dimensions: water resources; water users; spatial scales; and
temporal scales.

According to Cardwell Hal, Cole, Cartwright, & Martin, 2006, “Integrated Water
Resources Management is coordinated, goal-directed process for controlling the
development and use of river, lake, ocean, wetland, and other water assets.”

In this definition is stressed out the goal-directed, yet not single-oriented nature of
the IWRM concept. The desired objectives of an IWRM project can be various and,
sometimes hierarchically posed. (Cardwell Hal, Cole, Cartwright, & Martin, 2006).
However, Cardwell Hal, Cole, Cartwright, & Martin, 2006, also notice that this is a
difference between this definition and the definition of the GWP, which consider as
specific goal the maximization of social and economic welfare, with fair and
sustainable way. Nevertheless, it can be argued that in this general framework that is
posed by the GWP, many other objectives can be laid, so there is no profound
contradiction between the two definitions.

For the U.S. Agency for International Development (USAID), ”IWRM brings together
governments, communities, and other stakeholders to choose among alternative
uses of freshwater and coastal resources. Using a participatory planning and
implementation process, these stakeholders identify ways to meet their diverse water
needs without depleting or damaging water resources and their underlying
ecosystems’ (U.S. Agency for International Development 2003: 1, cited in Cardwell
Hal, Cole, Cartwright, & Martin, 2006).

The World Bank describes that “an integrated water resources perspective ensures
that social, economic, environmental and technical dimensions are taken into
account in the management and development of water resources”, without defining
the term IWRM. (World Bank 2003a:1, cited in Cardwell Hal, Cole, Cartwright, &
Martin, 2006).

Another, more complicated definition comes from the Inter-American Development
Bank (IADB), which defines the IWRM as *’ water resources management where the
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aim of its actions and projects also includes the allocation of water and decreasing of
conflicts between competitive water resource subsectors and uses, both in quantity
and in quality. Sometimes it is also referred to as comprehensive water resources
management...It is the process of diagnosing, responding to and resolving water use
problems  [while] acknowledging their interrelationships” (Inter-American
Development Bank 1998: 3 cited in Cardwell Hal, Cole, Cartwright, & Martin, 2006).

For Gain, Rouillard, & Benson, 2013, “IWRM—in its contemporary form—is an
integrated form of sustainably managing water and associated resources at the river
basin scale involving specific governance forms that guarantee multi-stakeholder
participation, equitable access and efficient use of water resources”.

The important addition in this definition is the changing nature of IWRM. Changing
circumstances demand updating of the concept, in order for it to be adaptive,
effective and context-related.

Generally speaking, as it can be inferred from the above definitions, despite slight
differences, it is commonly accepted that the IWRM concept encourages the multi-
viewed and multi-voiced approach on water management, working in a sustainability
and fairness framework. Moreover, in almost all definitions are placed in front the
rationales of water efficiency, social equity and environmental sustainability
(Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010). Nevertheless, as
Molle, 2008, cited in Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010,
underline, it is almost impossible all these objectives to be maximized at the same
time, as it, sometimes, implicitly suggested. The best case scenario in this situation
is, according to Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010, to
achieve equilibrium.

4.1.3. IWRM principles-application challenges

When it comes to the IWRM principles, it must be noticed that there is a number of
general guidelines for the application of IWRM in specific contexts, yet a blueprint,
as Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010 recognize, cannot
be developed. The Dublin Rio Principles can be considered as the main principles
guiding the IWRM concept. (Agarwal, et al., 2000). Good governance principles can
also be very assisting as well.

Significant components for the facilitation of IWRM development and application
can be considered (Agarwal, et al.,, 2000; Lenton and Muller, 2009, cited in
Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010):

= the enabling environment, including national legislation, policies, goal setting,
financial, investment and information mechanisms
= the institutional roles of governance levels and stakeholders participation
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= the management and instruments, including effective regulation, controlling
and implementation mechanisms

Besides the above general directions, it is also evident and widely agreed that, due
to the fact that different hydrological, social, political, economic and other
circumstances generate different interpretations, needs and actions, the conceptual
understanding, framing and application of IWRM diversifies in every case, creating
different forms of IWRM. (Hooper, 2003; Green and Fernandez cited in Hooper B.,
2006; Stalnacke & Gooch, 2010) As a consequence, attention must be given on the
evaluation of IWRM programs, which must be context-based, as well as on the
review of the relative literature, for the same reason (Hooper B., 2006; Stalnacke &
Gooch, 2010).

In addition to this vagueness, various challenges have been emerged or detected
after research, in the implementation of IWRM, related to social, administrative
institutional and operational barriers, for example poverty, lack of knowledge in
environmental, institutional and decision making issues, deficient co-ordination,
ineffective local institutions, lack of economic and environmental integration,
inadequate natural resources management framework, users conflicts, lacking
financial assessment and support, lack of social impact monitoring and others.
(Hooper, 2003)

4.1.4. The “integration” issue

In the analysis of the Integrated Water Resources Management, one critical question
in literature is the kind of integration that is required in the management of water
resources (Cardwell Hal, Cole, Cartwright, & Martin, 2006), as well as the extent of
this integration. Various degrees of communication and cooperation may exist in
activities at local, regional and national level (Cardwell Hal, Cole, Cartwright, &
Martin, 2006), or even at international level. It is also essential to add that
integration practices can be taken from a household to international markets level
(Agarwal, et al., 2000). For Butterworth John, Warner, Moriarty, Smits, & Batchelor,
2010, the purpose of the integrated management is to alleviate the adverse
consequences of a sub-actor’s actions on the other related actors, controlling
disagreements and inefficacy.

The understanding of the term “integration’ in water resources management varies
among researchers. For instance, for Cardwell Hal, Cole, Cartwright, & Martin, 2006
there are (at least) four types of integration:

= Spatial Integration: coordinated objectives and activities within a specific
geographic area and the layers among lithosphere and atmosphere. Finding
the right spatial unit for the analysis, which covers every important effect and
at the same time, effective decision-making is possible is a challenge for
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IWRM. It is also important to mention that the action planning in water
management often becomes in an area defined by hydrological terms, while
the economic and environmental evaluation is based on an area defined by
business-system interaction, and the two areas may be not the exactly the
same.

= Objective Integration: coordinated objectives for many aspects of water
management, such as water supply, agriculture, floods, hydropower,
navigation, recreation and others. The importance of each objective can be
valorized by its effects on water condition. In addition, it is useful to
remember that may be exist divergent objectives between local and national
level.

= nstitutional Integration: coordinated action proposed or imposed by various
governmental and non-governmental bodies through measures, policies and
projects

= Temporal integration: coordinated action in terms of different times scales,
for example from daily to decades basis provision for different operations.
For example, in water supply provision, there is a part of the plan with long-
term vision of the demography, economy and land use, while there is need
for other part of the plan to operate on, for instance, a daily or hourly basis.
Except for this leg, temporal integration is also important, considering the
changing environmental, social and economic conditions, enabling adaptive
capacity of IWRM.

Another perspective of integration is given by Agarwal, et al., 2000, according to
which integration is about the mix of the right proportion of the ingredients and it is
necessary, but not sufficient condition for optimal management practices. For
Agarwal, et al., 2000, there are two categories, within and among them integration
can take place: the natural systems, important for water quality and quantity, and
human system, responsible for water usage. The main components of each category
are presented as follows (Agarwal, et al., 2000):
= Natural system integration:
= Integration of freshwater management and coastal zone
management, especially considering the upstream-downstream issue
= Integration of land and water management, since land use affect
physical water allocation and quality, along with the importance of
water for the maintenance of terrestrial and aquatic ecosystems
= Integration of “green water” (water used for biomass production and
consumed in evapotranspiration) and “blue water” (surface and
groundwater freshwater). While the emphasis is given on “blue
water”’, “green water” management is considerable factor in water
saving and ecosystems protection
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= Integration of surface water and groundwater management, given the
irreparable of groundwater pollution, in terms of human timescale,
existing technology and cost required

= Integration of quantity and quality in water resources management

= Integration of upstream and downstream water-related interests,
since upstream consumption, pollution, flood control and land use
can cause downstream vulnerability or degradation, as well as
conflicts among users

=  Human system integration:

= (Cross-sectoral integration in national policy development, since
economic and social policies, for example food or energy policies may
deeply affect water resources and vice versa

=  Macro-economic effects of water developments

= Integration of all stakeholders in the planning and decision process,
identifying them at each level of water policy implementation

= Integration of water and wastewater management, since, where is
suitable, wastewater can be effectively reused for specific purposes,
keeping in mind that wastewater can also be pollutant, without
proper provision for the opposite

4.1.5. Criticism of the IWRM concept and implementation

Despite the fact that IWRM is a popular and widespread concept, supported by
prominent organizations and governments, it is also controversial, since it is concept
and implementation are criticized by a part of researchers.

One common criticism comes from the conceptual ambiguity, as it has been
discussed before. For some, for example Biswas, 2008, cited in Gain, Rouillard, &
Benson, 2013, this imprecision is considered as a substantive factor for the success
of the IWRM diffusion, since it offers an array of similar interpretations and
practices, while others support that this may generate confusion and increased gap
between policy making (taking place at a large scale) and implementation (taking
place at a local level) (Gain, Rouillard, & Benson, 2013), or even it may be used as a
“mask’ for “other agendas’ (Giordano & Shah, 2014).

Another critique says that the Integrated Water Resources Management now
becomes IWRM with capitals, a necessary condition, an end itself rather than a
means to achieve improved management of resources, in many cases having donors’
endorsement. (Giordano & Shah, 2014) In this way, alternative thinking on water
related problems solving might be inhibited (Giordano & Shah, 2014), or, due to the
fact that it seems that IWRM-based projects are promoted and sponsored, many
continue their previous practices that renamed them within the IWRM frame
(Biswas, 2004, cited in Giordano & Shah, 2014).
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Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010 claim that IWRM is
mostly suitable for developed countries, since its reformation and enforcement have
been proved to be time- and money- consuming and not so effective, so far. In
addition, in some developing countries, IWRM seems to be unrelated to the existing
reality and externally enforced, so it is a risk to not be embraced by local people.
Given that, even in the development counties, there are effective arrangements,
even though not being sustainable or just (Butterworth John, Warner, Moriarty,
Smits, & Batchelor, 2010), attention should be given on maintaining the good
practices and changing the insufficient ones. So, as Giordano & Shah, 2014 assert, in
some cases IWRM is not appropriate or desirable and also it is more realistic to start
from what is already in place and not from the scratch (Butterworth John, Warner,
Moriarty, Smits, & Batchelor, 2010).

One more debatable issue is that of the appropriate planning unit in water
management. IWRM proposes river basin as the most befitting management unit,
for many reasons (Jaspers, 2003, cited in Gain, Rouillard, & Benson, 2013; Giordano
& Shah, 2014; Cardwell Hal, Cole, Cartwright, & Martin, 2006). For instance, it said to
be that the management within a hydrological unit with physical borders as the river
basin becomes more coherent and efficient (Gain, Rouillard, & Benson, 2013),
because it can integrate land and water use, it can manage upstream-downstream as
well as quantity and quality issues (Cardwell Hal, Cole, Cartwright, & Martin, 2006),
and also it is believed that promotes a greater collaboration among nations,
providing higher possibility for water security (Zeitoun and others, 2013, cited in
Bakker & Morinville, 2013). On the other hand, river basin approach is not always
administratively or ecologically feasibly (Butterworth John, Warner, Moriarty, Smits,
& Batchelor, 2010), given that river basins often extend over different
administrative, social and political boundaries, making IWRM application difficult
(Gain, Rouillard, & Benson, 2013). For this reason, Lenton and Muller, 2009, cited in
Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010 claim that IWRM is
possible to be applied in every level, from local, to basin, national or transboundary,
according to the special needs and condition of each instance.

Another assertion accuses IWRM to exhibit both a token participation of
stakeholders, limited to information and consultation mechanisms play (Cleaver,
1999; Currie-Alder, 2007, cited in Butterworth John, Warner, Moriarty, Smits, &
Batchelor, 2010) and an not “people-centered’ ‘interest, especially for the
marginalized groups (Merrey et al.,, 2005, cited in Butterworth John, Warner,
Moriarty, Smits, & Batchelor, 2010). So, in order to create meaningful stakeholders
participation, better mechanisms are required (Butterworth John, Warner, Moriarty,
Smits, & Batchelor, 2010).

The viewpoint of IWRM regarding the politics has also been on the spotlight, since
many argue that IWRM pays little attention or tries to depoliticize procedures and
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activities, when politics is considered to be essential pillar for public engagement and
paradigm shift (Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010).

Taking everything that have been mentioned above into consideration, it is deduced
that there is no best water management scheme, but many possible alternatives, as
(Ostrom, Stern & Dietz, 2003 cited in Giordano & Shah, 2014) have said.

4.1.6. Alternative approaches
4.1.6.1. The 'Light’ IWRM

Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010 support that, in order
to transform IWRM perspective into more realistic, context-based and service-
oriented strategies a slightly different version of IWRM should be adopted, named
‘light” IWRM (Moriarty et al., 2000, cited in Butterworth John, Warner, Moriarty,
Smits, & Batchelor, 2010). These light forms of IWRM focus to a greater extend on
local and sub-sectoral levels, actors engaged and relevant proceedings of policy-
making, implementation, monitoring and assessment, considering that if good
practices are applied on lower levels or sectors can more easily been transferred in
upper levels of governance (Butterworth John, Warner, Moriarty, Smits, & Batchelor,
2010). In this way, every sector is activated and sectoral participation and
coordination are probably enhanced, facilitating the integration process
(Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010). On the other hand,
focusing on the lower levels the greater picture of large scale issues may be ignored
or could not be resolved, and, additionally, it demands more active public
engagement, which is not always easy to be achieved. (Butterworth John, Warner,
Moriarty, Smits, & Batchelor, 2010) Yet, these lighter IWRM approaches can be
potentially applied and on higher levels, for example at river basin or national level,
as (Butterworth John, Warner, Moriarty, Smits, & Batchelor, 2010) suggest.

4.1.6.2. The ‘Nexus’ approach

Another alternative governance concept, which also promotes water resources
security through energy, agriculture and climate concerns integration, is the nexus
approach, aiming at assisting societies’ transition towards greener and more
sustainable development. The emergence, novelties and commonplaces between
nexus and IWRM approaches are vague enough and the main goal of both is the
sustainable usage of resources, therefore the differences should be detected. As
indicator axes, in this comparative analysis, have been used the following:

= Policy integration: IWRM perspective can be considered as “water centric”, in
other words it seeks to integrate water with other sectors, while the nexus

68



approach can be considered as “multi- centric”, because every sector is
construed as equal to the others, and the integration is for all of them

=  Optimal governance: While IWRM follows good governance principles, the
nexus approach does not offer many normative governance principles

= Optimal scale: While IWRM basically supports the river basin scale, the nexus
approach promotes multiple scales

= Stakeholder participation: |IWRM encourages multiple stakeholder
participation and the nexus focuses on public-private partnerships

=  Resource use: IWRM fosters fair access, efficient distribution and cost
recovery, while the nexus approach proposes economic feasibility in decision
making and cost recovery

= Sustainable development: INRM promotes the demand management, while
the nexus approach supports resources securitization

(Benson, Gain, & Rouillard, 2015)

4.1.7. The City Blueprint Methodology

The “City Blueprint Methodology” have been developed in 2011, to evaluate the
sustainability of IWRM in regions and municipalities (Van Leeuwen et al. 2012, cited
in Koop & Van Leeuwen, 2016), taking into account the most strategic IWRM actors
(Philip et al., 2011, cited in Koop & Van Leeuwen, 2016), while the City Blueprint
indictors are founded on the 3Ps in the water cycle (People, Planet and Profit) (Van
Leeuwen et al. 2012, and others, cited in Koop & Van Leeuwen, 2016).

The City Blueprint Methodology contributes a practical framework to regions and
municipalities, assisting them in their transition to more resilient and sustainable
water management, with the cooperation of key actors related. The focus of this
methodology is basically on European cities, yet an effort has been made to include
other areas in the world as well. (Koop & Van Leeuwen, 2016)

The cities included in the research connected to the development of the City
Blueprint Methodology have been categorized according to their Blue City Index
(BCl), which is the geometric mean of 25 environmental, financial and social
indicators, as well as their Trends and Pressure Index (TPl), which is the arithmetic
average of 12 indicators, providing an insight of the current performance of IWRM.
(Koop & Van Leeuwen, 2016)

The description of each city’s IWRM categorization, according to (Koop and Van
Leeuwen 2015b, cited in Koop & Van Leeuwen, 2016) is presented below:

= (Cities lacking basic water services (BCl 0-2): Access to potable drinking water
of sufficient quality and access to sanitation facilities are insufficient.
Typically, water pollution is high due to a lack of wastewater treatment
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(WWT). Solid waste production is relatively low but is only partially collected
and, if collected, almost exclusively put in landfills. Water consumption is low,
but water system leakages are high due to serious infrastructure investment
deficits. Basic water services cannot be expanded or improved due to rapid
urbanization. Improvements are hindered due to governance capacity and
funding gaps.

Wasteful cities (BCI 2—4): Basic water services are largely met but flood risk
can be high and WWT is poorly covered. Often, only primary and a small
portion of secondary WWT is applied, leading to large-scale pollution. Water
consumption and infrastructure leakages are high due to the lack of
environmental awareness and infrastructure maintenance. Solid waste
production is high, and waste is almost completely dumped in landfills.
Governance is reactive, and community involvement is low.

Water-efficient cities (BClI 4-6): Cities implementing centralized, well-known,
technological solutions to increase water efficiency and to control pollution.
Secondary WWT coverage is high, and the share of tertiary WWT is rising.
Water-efficient technologies are partially applied; infrastructure leakages are
substantially reduced, but water consumption is still high. Energy recovery
from WWT s relatively high, while nutrient recovery is limited. Both solid
waste recycling and energy recovery are partially applied. These cities are
often vulnerable to climate change, e.g. urban heat islands and drainage
flooding, due to poor adaptation strategies, limited storm water separation
and low green surface ratios. Governance and community involvement has
improved.

Resource-efficient and adaptive cities (BCl 6-8): WWT techniques to recover
energy and nutrients are often applied. Solid waste recycling and energy
recovery are largely covered, whereas solid waste production has not yet
been reduced. Water-efficient techniques are widely applied, and water
consumption has been reduced. Climate adaptation in urban planning is
applied, e.g. incorporation of green infrastructures and storm water
separation. Integrative, centralized and decentralized as well as long-term
planning, community involvement and sustainability initiatives are
established to cope with limited resources and climate change.

Water-wise cities (BCl 8—10): There is no BCl score that is within this category
so far. These cities apply full resource and energy recovery in their WWT and
solid waste treatment, fully integrate water into urban planning, have multi-
functional and adaptive infrastructures, and local communities promote
sustainable integrated decision-making and behavior. Cities are largely water
self-sufficient, attractive, innovative and circular by applying multiple
(de)centralized solutions.
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Figure 12: City Blueprint Analysis of 45 municipalities and regions in 27 countries results (Source: (Koop & Van

Leeuwen, 2016)

In Figure 12, the red, green and blue colors represent the share of the financial,

(Koop & Van

environmental and social indicators respectively, to the overall TPI.

Leeuwen, 2016)
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Figure 13: Municipalities and regions evaluated with the City Blueprint

4.2. The Sustainable Urban Water Management concept

The “Sustainable Urban Water Management” (SUWM) concept embraces both
“Integrated Urban Water Management” (IJUWM) concept and “Water Sensitive
Urban Design” (WSUD) (Mitchell 2006; Fletcher et al., 2015, cited in Barron, et al.,
2016) and it was proposed as a response to various urban pressures, related to
water and environment in general, providing resilience and security. (Brown, Keath,
& Wong, 2009) Technological innovations and increased public awareness in some
cases have brought about a shift towards SUWM, but many argue that this progress
is slow (Brown et al, 2007, cited in Brown, Keath, & Wong, 2009), due to the lack of a
benchmarking procedure that informs for the development of the concept in every
case (Gleik,2003, cited in Brown, Keath, & Wong, 2009), so it is difficult for the
professionals or scientists to have a feedback for the long-term practices and results.
Furthermore, Barron, et al., 2016, despite the fact that recognize that the proper
respond to the pressures are the application of Sustainable Urban Water
Management principles, also point out that a range of possible economic,
institutional, social and technological hindrances must be firstly overcome. Among
these obstacles are (Roy et al.,2008 ; Goff & Crow, 2014, cited in Barron, et al.,
2016): poverty and marginalization, limited institutional and legislative capacity,
lacking technical guidelines and standards, insufficient funding incentives,
undetermined alternative solutions performance and cost demanded, as well as
resistance to change. It can be easily noticed that these barriers affect a plethora of
situations and concerning domains.
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4.3. The Water Sensitive Urban Design concept

The Water Sensitive Urban Design (WSUD) has gain a lot of attention in the recent
years, as means to deal with current and future challenges of urbanization, climate
change and inadequate water related infrastructure. Urban storm water and flood
management, water and landscape conservation, and social well-being are among
the topics that WSUD tries to deal with sustainably. (Lerer, Karsten, & Mikkelsen,
2015; Sharma, et al., 2016)

The concept of WSUD aims to ensure water systems’ sensitivity and integration in
urban areas, placing water functions as well as water protection and provision in
prominent position in urban operational and development planning, with the
contribution of interdisciplinary cooperation, as a means to guarantee public and
environmental protection and economic sustainability. (Wong & Brown, 2009;
Ashley, et al., 2013). For some researchers, for instance Sharma, et al., 2016, WSUD
is considered as IWRM’s component. WSUD can be implemented in various spatial
and temporal scales, offering increased adaptability. (Ashley, et al., 2013)

4.3.1. Defining WSUD

As in the majority of the efforts to define a concept, there is once again plurality in
the WSUD definitions. In fact, as Ashley, et al., 2013 support WSUD is a process more
than an end condition.

According to Joint Steering Committee for Water Sensitive Cities, 2009, cited in
Leonard, et al., 2014, WSUD can described as “the integrated design of the urban
water cycle where water supply, wastewater, storm water, groundwater, urban
design and environmental protection are all incorporated”.

For National Water Initiative, 2004, cited in Leonard, et al., 2014 and Sharma, et al.,
2016, WSUD is defined as “The integration of urban planning with the management,
protection and conservation of the urban water cycle that ensures urban water
management is sensitive to natural hydrological and ecological processes.”

The Government of South Australia, 2013, cited in Leonard, et al., 2014 delineates
WSUD as “an approach to urban planning and design that integrates the
management of the total water cycle into the land use and development process.”

As it can be noticed the above definitions are similar enough and they express the
need for the integration of water cycle in the urban functioning and planning, as
WSUD is considered to be facilitator in this integration process (Wong, 2006b, cited
in Ashley, et al., 2013, through identifying alternative management solutions based
on their environmental, economic and social feasibility, fruitfulness and minimal
footprint (Ashley, et al., 2013).
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According to the WSUD perspective, every part of the urban water cycle can be
deemed as a valuable resource, taking into account the special site features (Sharma,
et al., 2016).

4.3.2. WSUD principles, objectives and challenges

According to Ashley, et al., 2013, the main principles that suitably underpinning
WSUB’s adoption in United Kingdom and in European Union in general are:

= |ntegrated and concurrent water quality and quantity management

= Water cycle management and use at the most local level possible,
considering every side of water as potentially useful

= Proper and synergistic water management in combination with urban
services planning and ecosystem protection

The above overall guidelines may be put into practice following more specific
objectives, according to each case reality. There are general goals that WSUD
advocates, among which are these listed below (Department of Planning and Local
Government, 2010b; Joint Steering Committee for Water Sensitive Cities, 2009 cited
in Leonard, et al., 2014; Leonard, et al., 2014; Ashley, et al., 2013:

= Decrease in the demanded amount of drinkable water

= Decrease in the produced amount and impact of wastewater

= Preservation and repair of natural catchments

= Decrease in flood risk

= Amelioration of aesthetic quality of local environment and of water and
community connections

=  Promotion of water-connected self-efficiency

= Decrease in provision and maintenance costs for related infrastructure

= Decrease in greenhouse gas emissions

= Providence for runoff’s storage, treatment and appropriate use

= Providence for wastewater treatment and reuse

= Enhancement of biodiversity and better microclimate through vegetation and
integrated vegetated surface water treatment and harvesting systems in the
landscape

Many strategies and mechanisms may facilitate the achievement of the above
targets, or the targets and the site-specific conditions of each case (Leonard, et al.,
2014). The essential note here is that every form of water proffers opportunities for
the community to address current and future water connected tensions (Ashley, et
al., 2013). In light of this the development of a water recourses portfolio may
enhance city’s autarky and adaptability (Leonard, et al.,, 2014). Decentralized
systems, with their possible integration with centralized systems, which have
incorporated WSUD orientation have been proposed as a response in the actual
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urban needs (Cook et al., 2009, cited in Leonard, et al., 2014). Sharma et al., 2013,
cited in Leonard, et al., 2014 define decentralized systems as “systems provided for
water, wastewater and storm water services at the allotment, cluster and
development scale that utilise alternative water resources including rainwater,
wastewater and storm water; based on a ‘fit for purpose’ concept.” One of the main
aims of decentralized systems is to treat water near the source of generation.
(Leonard, et al., 2014) Institutional arrangements, with flexible and long-term vision,
monitoring mechanisms and usage of water efficient devices and systems might also
provide useful help in the WSUD application. In addition, cost-benefit analysis of the
environmental services is also required, even though the necessary relevant
methods are under development, due to the complicated nature of environmental
management (Defra, 2007, cited in Ashley, et al., 2013).

Rain gardens, green roofs, infiltration systems, rainwater tanks, pervious pavements,
sedimentation basins, constructed wetlands, siphonic roofwater systems, have been
used, inter alia, as a part of a WSUD planning in South Australia. (Sharma, et al.,
2016)

Considering the fact that the WSUD systems are mostly innovative, institutional,
technical, economic and social elements adversely affect their implementation, due
the lack of relative knowledge. (Sharma, et al., 2016) Some of the commonly
detected barriers in the WSUD plans application are the following (Leonard, et al.,
2014; Sharma, et al., 2016):

= |ncomplete public information and awareness on the problems at hand and
the potential benefits of WSUD

=  Malfunctioning of WSUD systems, especially at their initial stages that makes
decision-makers, investors and public hesitant towards them

= Problems in long term engagement and maintenance of management system
in human resources, financial and technical terms

= |nsufficient bidirectional dialogue and feedback between WSUD facilities’
operators and local community

= Cost uncertainties due to unexpected expenditures and doubtful financing

= Lacking monitoring mechanisms in order to control WSUD systems
effectiveness

= Conflicting objectives of the WSUD systems, due to their multi-functionality

In light of these, mechanisms that firstly encourage the usage of alternative water
sources and WSUD ideas in general, secondly ensure proper function of the WSUD
systems and thirdly facilitate the continuous training, information and knowledge of
all actors related are among the necessary prerequisites for successful WSUD
implementation (Leonard, et al., 2014).
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4.4. Moving toward Water Sensitive Cities

4.4.1. Water Sensitive City concept

As the static water resources management is no longer sufficient, due to the more
unpredictable circumstances, the Water Sensitive City approach proposes a water
management concept capable of meeting the city’s current needs for water in an
optimal manner, while ensuring city’s liveability and resilience (Brown, Rogers, &
Werbeloff, 2016). Resilience, according to Wong & Brown, 2009, reflects the
qguantity of disturbance that a system can accept, maintaining constant conditions
and developing self-organization, learning and adaptive capacities.

Water Sensitive City is a conception founded on holistic water cycle management,
with primary objectives the protection of waterways, ecosystems and biodiversity,
the flood and climate change’s impacts control in general, and the creation of public
areas for harvesting, cleaning up and recycling water, as well as green spaces free to
all. (Brown, Rogers, & Werbeloff, 2016) This concept also supports water use in a fit
for purpose manner, with the contribution of centralized and decentralized
infrastructure, integrating water in urban design and creating, eventually, living
communities (Brown, Rogers, & Werbeloff, 2016).

In addition to the above, an important element in Water Sensitive City is its
“context-based” orientation, meaning that, besides general guidelines, the
development and application of water sensitivity principles in every city across the
globe depends on a variety of factors, inter alia environmental, climatic,
geographical, historical, demographical, governmental and institutional parameters
which affect the understanding and capacity in the adoption of practices that bring
water sensitivity in urban areas (Brown, Rogers, & Werbeloff, 2016).

4.4.2. The Urban Water Transitions Framework

In order to move to more environmentally friendly ways of production and
consumption, multi-dimensional transitions of systems’ values, architecture and
practice are needed (Brown, Rogers, & Werbeloff, 2016). This transformation usually
takes around 25-50 years to be concluded, due to its complex nature (Brown,
Rogers, & Werbeloff, 2016). Despite the differences between the developed and
developing countries, the initial point of very attempt for a change is the knowledge
of the actual water management practices status, along with the short and long term
objectives for sustainable development (Brown, Rogers, & Werbeloff, 2016).

Brown et al., 2009, cited in Brown, Rogers, & Werbeloff, 2016 have developed an
“Urban Water Management Transitions Framework’ for the transition towards a
water sensitive city, to facilitate this procedure. This transitions framework, based on
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research on Australian cities, yet potentially applied in european or developed
countries’ conditions in general, can be used as a supporting tool for the progression
of policy structures in order to move to an urban sustainable reality, identifying the
limitations and the necessary changes, as well as being a benchmarking and
conceptual implement, tailored to each specific context. It offers a typology of city
features of previous, current and future hydro-social contracts, in their evolution to
water sensitive city. (Brown, Keath, & Wong, 2009; Brown, Rogers, & Werbeloff,
2016). It is composed by six sequential stages of the city in this shift and, as a result,
the hydro-social contract of each state has an effect on the next’s state. (Wong &
Brown, 2009) Of course, every city is in a different stage in this linear classification,
and there is a possibility of moving in both directions or of even leaping stages
(Keath & Brown, 2008, cited in Brown, Keath, & Wong, 2009). Nevertheless, this
framework still remains hypothetical, according to Brown, Keath, & Wong, 2009, due
to lack of verification of other countries. In addition to the lack of verification, lack of
need can also be added. In this respect, for example, Binz et al., 2012, cited in
Barron, et al., 2016 maintain the “leap frogging theory”, according to which
developing countries may be preferable to leapfrog stages and technologies already
used and been proved insufficient by developed countries and to adapt more
innovative, ecological and sustainable schemes in production and consumption at
once (Barron, et al., 2016).

Cumulative Socio-Political Drivers
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Figure 14: Urban Water Transition Framework (Source: Brown et al., 2009, cited in (Brown, Rogers, & Werbeloff,
2016))
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According to Brown et al., 2009, cited in Brown, Rogers, & Werbeloff, 2016, the main

frame of each water management city- state are as follows:

Water Supply City: The most basic state of modern water management,
whereby a centralized system provides water to a growing urban population
that expects cheap and equitable water for all. Large quantities of water are
extracted from the environment using infrastructure such as pipes and dams.
The public expects that water is cheap, harmless to the environment and
limitlessly available.

Sewered City: Building on the previous state, the Sewered City is drive by a
desire for better public health and hygiene. Diseases caused by domestic and
industrial waste effluent leads to the development of sewerage systems that
divert effluent away from housing and into waterways outside of cities. As in
the earlier state, it is assumed that the discarding of effluent does not harm
the environment.

Drained City: A need to protect homes and infrastructure from flooding is the
driver behind the Drained City. The channelling of rivers enables the
development of floodplains for housing and rapid urban growth. Like effluent,
stormwater is directed away from urban areas and into waterways, generally
thought of as dumping grounds for waste. The community expects water
supply, sewerage and drainage services to be provided cheaply.

Waterways City: The environmental impacts of both water extraction and
waste processing are taken into account for the first time. As the social and
aesthetic values of clean waterways are extolled, urban planning begins to
integrate water as an important consideration. The unfettered extraction of
freshwater is now being curbed, and receiving waterways are protected by
filtering stormwater through bio-filtration systems such as rain gardens and
artificial wetlands distributed throughout the city.

Water Cycle City: In this state, water is actively conserved and supplies from
diverse sources such as stormwater, greywater and recycled wastewater are
used in a fit-for-purpose manner. Sustainability is now widely embraced, and
the former hydro-social contract, in which government was expected to
deliver risk-free water supply services, has been replaced with co-
management arrangements between government, business and community.
Water Sensitive City: Based on holistic and integrated water cycle
management that meets the city’s water needs while also delivering a range
of associated liveability benefits. A Water Sensitive City manages water in a
way that protects the health of receiving waters, mitigates flood risk and
creates green public spaces that also harvest and recycle water.
Infrastructure, technology and urban design will be flexible, recognizing the
link between society and technology. The community is actively engaged with
water, through recreational enjoyment of irrigated green spaces throughout
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the city, and have opportunities for more active involvement in the water
system.

From Brown and al, 2009, cited in Wong & Brown, 2009 analysis, it has been seen
that the main structure of the hydro-social contract in the first three stages (Water
Supply City, Sewered City and Drainage City), characterized by the provision for
inexpensive and infinite water supply, public health and flood security, ignoring or
underestimating the environmental conditions and links between the water sector
and others (for example energy and carbon emission, biodiversity and others), as it
has been mentioned before. As a result, environmental degradation, including water
pollution and overexploitation has occurred. In the fourth stage, that of the
Waterway City, the hydro-social contract branches out, including governmental
institutions and non-governmental actors, such as NSO’s and groups of professionals
that have as basic aim the protection of the environment. In the fifth stage, the stage
of Water Cycle City, becomes evident the need for sustainable and fit-for-purpose
use of the resources, with co-management among government, community and
business (Brown, Keath, & Wong, 2009). Finally, Water Sensitive City needs an
adaptive and flexible hydro-social contract and institutional structure, accordingly,
which takes into account the linkages among society, infrastructure and technology.
(Wong & Brown, 2009)

The two categories that drive the change along the six stages are (Brown, Rogers, &
Werbeloff, 2016):

= Cumulative Socio-Political Drivers, emerging from the growing public
environmental awareness that causes expectations and demands

= Service Delivery Functions, the services needed in order to accomplish higher
degree of city’s sustainability

Important strategies in a water sensitive city are related to limiting the amount of
both potable water imported and wastewater exported from and to other areas,
with parallel efficient water resources use within the urban area. (Wong & Brown,
2009)

According to Wong & Brown, 2009 and Brown, Rogers, & Werbeloff, 2016, a water
sensitive city may integrate the following three features in its structural
transformation towards increased water sensitivity. These are (Wong & Brown,
2009):

= Flexible access to an array of water sources, such as groundwater, urban
storm water, rainwater (roof runoff), recycled wastewater and desalinated
water, with the relevant infrastructure, at least cost and influence on the
environment. Every alternative source has different dependability, cost and
environmental impact, so the dynamic optimization of the use of each source
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is of utmost importance. In addition, there is a need for the provision of the
corresponding infrastructure, which can be either centralized or
decentralized. Particular emphasis may also been given on a “fit-for-
purpose’” water services design, as it has also been referred before.

= Urban built and natural landscapes that offer ecological functions. Green
infrastructure and technology can be incorporated in urban surroundings
through the cooperation of urban planners and architects.

= |nstitutional capacity to support and implement sustainability practices in
urban water management, encouraging public awareness and acceptance,
innovation, engagement and cooperation among political, governmental and
non-governmental actors and industry-technology adaptation in the
particular context.

According to Barron, et al., 2016, the key domains in the interdisciplinary approach,
required to reach water sensitive cities are:

= Technology and Innovation, since there is a need for more multifunctional,
flexible, low cost and environmentally friendly technological alternatives
(Wong & Brown, 2009, cited in (Barron, et al., 2016)), to cover issues such as
on-site management of grey or storm water, irrigation, sanitation, real-time
systems response and others

=  Urban planning and design which embrace green infrastructure and
technology (for instance wetlands, ponds, rain gardens),based on local
context, including geography, topography, demography, social and cultural
conditions and so on, through cost-benefits and suitability analysis

= Governance and Society: as it has been mentioned in the previous chapter, in
general, good governance principles’ application facilitate the overall
complicated institutional and societal shift towards a more sustainable urban
water management context

Of course, interdisciplinary planning and action, although it brings multiple
knowledge and differing points of view, assisting the holistic and innovative handling
of a matter, it is not without its difficulties and limitations. For example, it is more
time and cost consuming, as a direct result of that scientific pluralism. T-shaped
professionals may facilitate the communication and cooperation among diverse
disciplines and stakeholders (Brown et al. 2015, cited in Barron, et al., 2016).

4.4.3. The Transitions Dynamics Framework
Along with the “Urban Water Management Transitions Framework’”, another
benchmarking instrument developed is the “Transition Dynamics Framework”,

which proffers an insight in the realization of the every transition stage, based on the
case study of Melbourne’s transition of storm water management, conducted by
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(Brown, Farrelly and Loorback, 2013, cited in Brown, Rogers, & Werbeloff, 2016). As
it widely accepted, the transition pathway is highly complex, demanding institutional
and infrastructural readjustment of water management. (Brown, Rogers, &
Werbeloff, 2016) Furthermore, more often than not, barriers such as path
dependency, well established technological practices institutional fragmentation or
decreased function, or even capacity matters in organizational level hold back
transition’s evolution (Brown, Rogers, & Werbeloff, 2016).

The Transition Dynamics Framework contains six stages through which the transition
towards water sensitive cities passes, as it can be seen in the figure 15.

Water Sensitive City
Water Cycle City
Waterways City

Drained City
Sewered City
Water Supply City

Figure 15: Six phases in the transition toward water sensitivity (Source: Brown et al., 2013, cited in (Brown,
Rogers, & Werbeloff, 2016))

Instrumental parameters in each phase advancement are the prevailing narratives,
generally speaking separated into proponent and opponent voices, along with the
domains of change (Brown, Rogers, & Werbeloff, 2016). The domains of change
include the following (Brown, Rogers, & Werbeloff, 2016):

= Actors, ideally interacting individually in gradually expanded networks for
knowledge and information exchange upon related issues

= PBridges, semi formalized or formalized structures and processes that
facilitate the collaboration among different domains, for instance among
scientists, policy makers and industry, with their form and role changing over
time

= Knowledge, scientific research for the problems understanding and
solutioning, initially based on science and pilot-scale studies, and later
engaging more applied investigation
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= Projects, including experiments and other processes in order to check the
performance of new technological proposals and approaches

= Tools, including administrative, regulatory, implementation and compliance
instruments, for better adoption of new practices

System 4\
Sustainability

wesssssssnnssnned)  Path-dependent Lock-in

o".‘
Adoption of only ‘efficiency’ innovations

**+3) System Breakdown

>

Time

Figure 16: Different transition pathways (Source: Van der Brugge & Rotmans, 2007, cited in (Brown, Rogers, &
Werbeloff, 2016))

Figure 16 shows an array of possible paths in the procedure of transition towards
more sustainable systems, based on relative studies (Brown, Rogers, & Werbeloff,
2016). The optimal, ideal evolution of a city transition is presented with the S-curve
that finishes in a stabilization phase, with new socio-technical scheme. However, in
real life cases, the progress of the transition may be sub optimal, as it is depicted
with the rests of the curves, for example lock-in, backlash and system breakdown.
(Brown, Rogers, & Werbeloff, 2016). For achieving the best results possible in any
case, proper planning, monitoring and financing, as well as engagement are essential
(Brown, Rogers, & Werbeloff, 2016).

4.5. Other similar approaches

4.5.1. Smart Cities
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Another concept, with similar perception upon the general function of an urban
area, regarding to sustainable water resources management and its interconnections
to other domain of human activity is this of the Smart City, developed in the EU.

According to EU, a smart city incorporates efficaciously information and
communication technologies (ICT) into conversional administration structures and
services, such as urban transportation systems, water supply and wastewater
utilities, building operations and other, for ameliorating recourses usage and
emissions and, finally, urban life. As a result, the city becomes more responsive and
interactive, in the best interests of all citizen and businesses.

Towards to this direction, the European Commission’s initiative called “European
innovation partnership on smart cities and communities (EIP-SCC)”’ attempts to unite
general public, industry, businesses, banks, research and other stakeholders under
the umbrella of integrated city governance, for developing sustainable and
innovative solutions for given challenges.

For better knowledge exchange and open data, a digital platform has been created
(https://eu-smartcities.eu/), where individuals can find news, baselines, tools, guides
and blueprints, partners, projects and funding opportunities.

(https://ec.europa.eu/info/eu-regional-and-urban-development/topics/cities-and-
urban-development/city-nitiatives/smart-cities_en)

4.5.2. Water Wise Cities — The IWA Principles

The International Water Association IWA Principles for Water-Wise cities have been
designed as a framework towards a sustainable water management in urban areas,
encouraging the active participation of local government, stakeholders and citizens
as well, both in case of existing assets and future ones, through WSUD. The
Principles’ structure is based on the following rationales:

= Natural resources are not endless and urban population is increasing, so it is
essential their proper use, reuse and renewal in order to do more with less

= Expanded metropolitan areas can be both an advantage in economic
prosperity and a handicap in liveability, so the resiliency and the efficiency of
the water services is of primary importance

= Many uncertainties, such as climate change and population growth impel the
need for better reactive water systems in the future

The structure of the Principles is four levels of action, provided that human rights to
safe water and sanitation are fulfilled, along with five building blocks.

The Four Levels of Action are:
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s Level 1 -Regenerate Water Services for all: The aim of this level is to provide

present and future demands, ensuring water quantity and quality by

appropriate use of resources, energy and materials in existing and developing

systems. It is supported by five principles, as described below:

Replenish water bodies and their ecosystem by controlling both
intakes from and discharges to them in order to keep up with natural
pace of giving and absorbing respectively, and the quality of urban
run-offs.

Reduce the amount of water and energy used

Reuse water according the “fit-for-purpose’ use approach, Recover
energy from water, Recycle recognizing “upcycled” materials, for
instance organic matter and nutrients

Use a Systemic Approach integrated with other services by adopting a
holistic view upon different parts of a water service, for example
energy and waste

Increase the modularity of systems and ensure multiple resource,
treatment, storage and conveyance options available for more
resilient and safer water systems

s Level 2 -Water Sensitive Urban Design: The aim of this level is to build

K/
A X4

sensitive, resilient and viable urban water environment through the

integration of urban design with water management. It is supported by four

principles, as described below:

Plan and implement urban design enabling regenerative water
services in order to restrict water, energy and carbon impact of
housing, lower monthly bills, clean waterways, improve social
amenities

Design urban spaces to reduce flood risks by constructed urban
infrastructure that helps the city reacts as a “sponge”, with rapid
disaster recovery and managing rainwater as a resource

Enhance liveability with visible water including roadside green, blue-
green corridors, inclusive and multi-purpose public areas, economic
transportation

Modify and adapt urban materials to minimize their impact on water
pollution by adequate use of materials of roads, roofs, and generally
urban surfaces

Level 3 -Basin connected cities: The aim of this level is to enhance the access

in water, energy and good supply, to manage flood risks and foster activities

between basins and their dependent urban areas. It is supported by three

principles, as described below:

Plan to secure water resources and mitigate drought by the
collaboration of the users of the basin that participate in city and
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economy’s life, such as individuals, agriculture, industries, energy
sector

Protect the quality of water resources including all basin users, in
order to attain maximum water quality of potable water with
minimum treatment and energy demand

Prepare for extreme events like storms by rivers’ system management,
suitable vegetation and flood warning systems

s Level 4 -Water-wise communities: The aim of this level is to encourage the

“water-wise” transition, both in professionals, in order to incorporate water

in other sectors, and in stakeholders and dwellers, so as to understand their

key role in water urban design and adjust their behavior. It is supported by

five principles, as described below:

Empowered citizens that participate in water-wise agenda by
accepting relative solutions and services and are willing to pay for
them, while forcing for affordability, because they have
comprehended risks and opportunities

Professionals with various expertise (finance, technical, social) aware
of co-benefits across sectors, including water management and urban
design, landscaping, waste, energy and transport services suggest
fitting solutions for all involved parts

Transdisciplinary planning and operation teams that assist the inter-
connections between water (fresh, precipitation, sea and rivers,
waste) and urban structure (roads, parks, waste, energy) and take
them into account in policy-making

Policy makers enabling water-wise action implementing flexible
policies and financial tools based on innovative solutions and
gradually withdrawing of existing environmentally unfriendly tax
advantages

Leaders that engage and engender trust and engagement not only in
national but also in local level and across specialties

The Five Building Blocks to Deliver Sustainable Urban Water, according this proposal

are:

= Vision motivates people, stakeholders and governance of every level to work

collectively, applying innovative measures and long-term strategies

= Governance outlines the action frame for all the involved actors and also

gives incentives for co-operation among sectors

=  Knowledge and capacities either existing or newly developed are prerequisite

in the implementation of water-wise city vision

= Planning tools used cross-sectorally in order to trigger action, to evaluate

risks and benefits, as well as to ensure stakeholder participation and

ownership
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= /mplementation tools that create incentives and ensure transparency, equity,
accountability, adaptability, innovative spirit and sound financing

As it can be pointed out, the above framework proposed is detailed and include
practical steps towards water and urban sustainability.

(IWA) Retrieved from https://iwa-network.org/wp-
content/uploads/2016/08/IWA_Brochure_Water_Wise_Cities.pdf
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5. Conclusions

All thing considered, the need for a paradigm shift in the current water management
practices is unquestionable, due to the environmental, social, political and economic
challenges that many places in the world face, which are inevitably related to water
resources, every form of which should be considered valuable.

The severity of the problems, as well as the capability of reaction and the progress
that has been made so far in the direction of more sustainable practices vary in
every region or country, depending on the specific context. In light of this, it is

essential to delineate that there are no panaceas or “one size fits all’” solutions,
rather than a range of potential actions and approaches, as it can be proved by the

number of concepts that have been mentioned in the present thesis.

Every concept proposed offers a framework for action and general guidelines, but in
order to be effective and accepted, it is important to take into account the particular
circumstances of every case, avoiding idealizations and thoughtless generalization
and imitation of other examples.

It is also important to mention that, besides the limitations and shortcomings that
every approach and concept inherently contain, the cost of inaction outweigh the
cost of action, in economic, social and environmental terms. The dynamic nature of
the continuing changing conditions demand constant control and feedback of the
performance of every strategic plan imposed, so as to better adjust to the existing
background, optimizing the outcome.

The role of water governance in the effective conceptualization, design,
implementation, monitoring and evaluation of every water management plan that
brings sustainability and water sensitivity, especially in urban areas is of utmost
significance, since good governance may activate, promote and guarantee, among
others, the prerequisites:

= Respect of human rights, fairness, accountability, trust, openness

= All-embracing participation and engagement

= Long-term strategic vision

= Sound financing

= Coordination among levels and stakeholders, sharing common values,
vocabulary, knowledge and information

= Balance between individual’s power and interests and public good

= Balance between economic development and social prosperity and water
resources use

In order to motivate change and put into practice principles of good governance and
integrated and sustainable water management, so as to finally reach higher levels of
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water sensitivity in cities, strong political will and social education and awareness are
conditio sine qua non.

As a future work, research on the national and local state water management and
governance in Greece is proposed, to determine the current difficulties, practices,
limitations and benefits, as well as opportunities, in order to move into higher
degree of water sensitivity and sustainability.
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