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"Whatyou do makes a difference,
and you have to decide what kind of difference you wantto make"

Jane Goodall

(1934, naturalista, activista i primatologa anglesa)

“When the well is dry, we know the worth of water”
Benjamin Franklin

(1706-1790, politic nordamerica)
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Publicacions derivades de la tesi doctoral

Aquesta tesi doctoral ha estat redactada amb el format tradicional. Malgrat tot, la part de

resultats ha estat escrita en forma d’articles. D’aquesta manera, els cinc capitols centrals han
estat enviats a revistes cientifiques, algunes indexades a bases de dades com el Journal

Citation Report de Thompson Reuters (JCR) o I'Scopus d'Elsevier (SJR), i es troben en aquests
moments publicats, acceptats o bé en procés de revisié. A continuacio, es detalla la fase de

cadaun d’ells, aixi com el seu Factor d’Impacte (Fl), segons la darrera actualitzacié (2015).
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Resum

El turisme ha esdevingut un dels sectors economics més importants del litoral mediterrani.
Pero malgratels beneficis economics que generael turisme a nivell local i regional, també cal
tenir presents els impactes ambientals, territorials i socials que suposa, d’entre els quals
destaca el consum del recurs aigua. Certament, el turisme depén en gran mesura de la
disponibilitat d’aigua, fet que genera tensions i conflictes entre el sector turistici els altres
usuaris, sobretot en destins com|’ambit mediterrani, on’aigua esdevé un recurs cada vegada

més preuat.

Es en aquest context on s’emmarca la present tesi doctoral titulada “Canvis recents en el
consum i la gestio de I'aigua en espais turistics. El cas de la Costa Brava (Girona)”, realitzada
entre el juny del 2013 i I’agost del 2016 i que té per objectiu determinar els factors que
influeixen en els canvis que s'estandonanten el consumilagestid hidrica en espais turistics de
la Mediterrania, prenent coma cas d'estudi la Costa Brava (Girona) en el seu conjunti el sector
hotelerde Lloretde Mar en particular. Metodologicament el treball compagina metodologies

qualitatives i quantitatives.

Els resultats mostren com, malgrat el consum total anual d’aigua registrat a la Costa Brava ha
augmentatanyrere any desdel mateix inici del desenvolupamentturistic, durantels Gltims 15
anys s’esta assistint a una reduccié dels consums per capita degut a la incidencia d’una
multiplicitat de factors, com les innovacions tecnologiques i institucionals, |’augment de la
sensibilitzacié ambiental, la introduccié de noves fonts hidriques alternatives i la crisi

economicai l'increment del preu de I’aigua.

L'exploracié del consum percapitaanivell municipal pel conjunt de la Costa Brava ha permes
veure com els majors consums no vénen explicats perlamajor preséncia de places hoteleres i
de campings o per un nombre elevat d’habitants, sind que és la morfologia urbana la que
determinael consum hidric d’un municipi. En aquest sentit, els municipis amb una proporcié
major d’urbanitzacions de baixa densitat tendeixen a consumir més aigua que aquells
caracteritzats per ser més compactes. L'estudi de cas del sector hoteler de Lloret de Mar ha

permés comprovar com els hotelsamb unaelevada capacitat d’allotjament, tanten nimero de
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places com de volum d’aigua derivat de les piscines exteriors, tendeixen a consumir menys
aiguaper capitaque laresta. Els efectes derivats de les economies d’escala expliquen en bona
mesura aquest resultat. D’altra banda, existeixen quatre variables més que determinen el
consum per capita d’aigua. Una major superficie util, un nombre elevat d’aparells
rentavaixelles, I’afiliacié a una cadena hotelera i la no possessié d’una certificacié ambiental

i/o de qualitat expliquen un consum d’aigua per capita més elevat.

Finalment, I’exploracid i analisi de les mesures d’estalvi hidric aplicades al sector hoteler de
Lloretde Mar i elsincentiusibarreres percebudes pels seus gestorsal’horad’implantar-les ha
permes la creacio de cinc grans perfils hotelers molt dispars entre ells. El principal motiu pel
qual elshotelers decideixen implantar mesures d’estalvi guarda relacié amb la seva voluntat
de reduccio dels costos associats al consum d’aigua de I’hotel, mentre que les barreres més
usuals esrelacionen amb la percebudaelevadainversié economica derivada de la implantacié

de mesures d’estalviiamb el propi desconeixement del gestor sobre com estalviar més aigua.



Canvisrecentsenel consumila gestié de I'aiguaen espais turistics. El cas de la
Costa Brava (Girona)
Universitatde Girona

Resumen

El turismo se ha convertido en uno de los sectores econémicos mas importantes del litoral
mediterrdneo. Pero apesarde los beneficios econdmicos que el turismo genera a nivel local y
regional, cabe destacartambién losimpactos ambientales, territorialesy sociales que supone,
a destacar el consumo del recurso agua. Ciertamente, el turismo depende en gran medida de
la disponibilidad de agua, hecho que genera notables tensiones entre el sector turistico y los
otros usuarios, sobretodo en destinos como el ambito mediterrdneo donde precisamente el

dagua es un recurso escaso.

Es en este contexto donde se enmarca la presente tesis doctoral titulada "Cambios recientes
en el consumoy la gestion del agua en espacios turisticos. El caso de la Costa Brava (Girona)",
realizada entre junio de 2013 y agosto de 2016 y que tiene por objetivo determinar los
factores que influyen enlos cambios que se estdn dando en el consumo y la gestion hidrica en
espacios turisticos del Mediterraneo, tomando como caso de estudio la Costa Brava (Girona)
en su conjunto y el sector hotelero de Lloret de Mar en particular. Metodolégicamente el

trabajo compagina metodologias cualitativas y cuantitativas.

Los resultados muestran cémo, a pesarde que el consumo total anual de agua registrado en la
regidon han aumentado afo tras afio desde los inicios del desarrollo turistico, durante los
ultimos 15 afios se estd asistiendo a una reducciéon de los consumos por capita debido a la
incidencia de una multiplicidad de factores, como las innovaciones tecnolégicas e
institucionales, el aumento de la sensibilizacion ambiental, la introduccidon de nuevas fuentes

hidricas alternativas y la crisis econdmica y el aumento del precio del agua.

La exploraciéon del consumo por capita de agua a nivel municipal en el conjunto de la Costa
Brava ha permitido observar como los mayores consumos no se explican por una mayor
presenciade plazas hotelerasy de campings o por un elevado nimero de habitantes, sino que
esla morfologia urbanala que determinael consumo hidrico de un municipio. En este sentido,
los municipios con una proporcién mayor de urbanizaciones de baja densidad tienden a
consumir mas agua por capita que aquellos caracterizados por ser mas compactos. El estudio
de caso del sector hotelero de Lloret de Mar ha permitido comprobar como los hoteles con
una elevada capacidad de alojamiento, tanto en nimero de plazas como de volumen de agua

derivado de las piscinas exteriores, tienden a consumir menos agua por capita que el resto. Los
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efectos derivados de las economias de escala explican en buena parte este resultado. Por otro
lado, existen cuatro variables mas que determinan el consumo por cdpita de agua en hoteles.
Una mayor superficie util, un nimero elevado de lavavaijillas, la afiliacion a una cadenay la no
posesion de una certificacion ambiental y/o de calidad explican un consumo hidrico mas

elevado.

Finalmente, la exploracidn y andlisis de las medidas de ahorro hidrico aplicadas en el sector
hotelero de Lloret de Mar y los motivos y barreras percibidas por sus gestores a la hora de
implantarlas hapermitido la creacion de cinco grandes perfiles hoteleros muy dispares entre
si. El motivo principal gracias al cual los hoteleros deciden implantar medidas de ahorro estd
relacionado con la voluntad de reducir los costes asociados al consumo de agua del hotel,
mientras que la barrera mas comun guarda relacién con la percibida elevada inversion
econdmica derivada de la implantacidon de medidas de ahorro y con el desconocimiento del

gestor sobre cdmo ahorrar mds agua.
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Abstract

Tourism has become one of the mostimportant economicsectorsinthe Mediterranean coast.
Despite the economic benefits generated by tourism at local and regional level, the
environmental, territorial and social impacts related to tourist activities are notorious,
highlighting the consumption and use of water. Certainly, tourism depends on the availability
of water, a fact that causes conflicts between tourist sector and other users, especially in the

water scarce Mediterranean region.

In this context, this thesis entitled "Recent changes in consumption and water management in
tourist areas. The case of the Costa Brava (Girona)", developed between June 2013 and August
2016, is aimed at determining the factors influencing the changes that are occurring in the
water consumption and management in the Mediterranean tourist areas, taking as a case
study the Costa Brava (Girona) region, and particularly the hotel industry of Lloret de Mar.

Methodologically, this thesis combines qualitative and quantitative methods.

The results show how, despite that total annual water consumption recorded in the region
have increased progressively since the beginning of the tourist development, in the last 15
years, there has been a reduction in water consumption per capita due to several reasons,
including technological and institutional innovations, the raise of environmental awareness,
the introduction of new alternative water resources and the economic crisis and the rising

water price.

The exploration of per capita water consumption at municipality level in the Costa Brava has
demonstrated that the increase in the consumption is not explained by a greater number of
hotel beds or inhabitants. In fact, urban morphology determines water consumption. In this
sense, municipalities with higher proportion of low-density residential estates land use tend to
consume more waterthan those with higher proportion of high-density urban areas. The study
of the hotel sector in Lloret de Mar has showed that the hotels with higher accommodation
capacity, both in number of beds and the volume of water used in outdoor pools, tend to
consume less water per capita. The effects of scale economies explain this result. Moreover,
there are four variables thatinfluence water consumption per capita. A high floor area, a large
number of dishwashers, an affiliation to a hotel chain and the no possession of environmental

and/or quality certification explain the higher water consumption per capita.
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Finally, the exploration and analysis of water-saving measures applied in the hotel sectorin
Lloret de Mar and the incentives and barriers perceived by their managers when implementing
thiskind of measure, have allowed to obtain five significantly different hotel profiles according
to these variables. The main reason why managers decide to implement water-saving
measuresisrelated to reducing water consumption costs, and the barrier more often detected
is related to the required high economic investment resulting from the implementation of

certain measures and the lack of knowledge about how to save more water.
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1.1 TURISME | CONSUM D’AIGUA A LES ZONES COSTANERES

Les activitats turistiques han esdevingut en les darreres décades un dels principals motors
economics de mésrapid creixement a nivell mundial (Cap9, Riera, & Rosselld, 2007; Kim, Chen,
& Jang, 2006). Amb dadesdel 2012, I’Organitzacié Mundial del Turisme afirma que, per primer
cop enla historia, un biliéd de persones hanviatjat pel ménennomésunany i calcula que I'any
2030 el nombre de turistes arribara a 1,8 bilions de viatgers (WTO, 2013). El turisme ha
esdevingut una important font d’intercanvi de divises, estimula les inversions en noves
infraestructures i en la competéncia entre empreses en el si d’'una destinacié turistica,
fomenta la creacié d’altres noves industries relacionades amb les activitats del sector,
contribueix alageneracid de llocs de treball i a I’'augment d’ingressos familiars, i és un factor
destacable per a la promocié i difusié de coneixements derivats de la investigacié i el
desenvolupament (Schubert, Brida, & Risso, 2011). Aixi, molts paisos i regions del moén
adapten les seves estratégies de desenvolupament socioeconomic a partir de diverses
activitats turistiques que els permetin el creixement desitjat. Gracies a la millora de les
condicions socioeconomiques de ladestinacié que suposailamajorestabilitat economica que
presta, el turisme esdevé avui una de les bases estratégiques de molts programes de
desenvolupament locals, regionalsi/o nacionals (Walpole & Goodwin, 2000). El creixement del
turisme internacional permet també contribuir a les arques publiques financant la despesa
sense haver d’aplicar més impostos a la poblacié local (Sugiyarto, Blake, & Sinclair, 2003). En
tots aquests sentits, ben coneguda és la teoria del tourism-led growth (TLG) formulada per
Balaguer i Cantavella-Jorda (2000) al seu estudi aplicat a Espanya. Segons aquesta teoria, el
turisme internacional esdevé un dels factors més decisius pel creixement i desenvolupament
economicdel pais ja que existeix unarelacié positiva entre el creixement de larenta del mateix

i elsingressos procedents del turisme internacional.

El turisme també representa la principal font d’ingressos de molts paisos i esdevé |’aposta
d’aquells que estroben envies de desenvolupament (Fayissa, Nsiah, & Tadasse, 2008; Soboll &
Schmude, 2011). Tant és aixi que qualsevol canvi en el sector, derivat per exemple de
promocions de nous acords al transport aeri, de canvis fiscals o de la celebracié de nous
esdeveniments, implicaautomaticament unimpacte en l’economia del destituristicen questié
(Dwyer, Forsyth, & Spurr, 2004). En un estudi aplicat als paisos de I’Africa Subsahariana, s’ha
demostrat que unincrementdel 10% en les despeses que un turista fa a la destinacié implica

un augmentdel 0.4% en larenta percapita de la mateixa (Fayissaetal., 2008). A |'altra cara de
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la moneda, i obviament, Zhou et al. (1997), al seu estudi aplicat a Hawaii (Estats Units),
demostren que una reduccié del 10% en la despesa que el visitant fa al desti turistic, afecta
negativament a aquelles activitats derivades del turisme, com hotels o establiments de

restauracio.

Perosibé el turisme representa un dels motors economics fonamentals pel desenvolupament
socioeconomicde molts paisosiregions, cal destacartambé els greus impactes ambientals que
suposa ja que sovint el desenvolupament turistic s’emplaca en ecosistemes i entorns
considerablement fragils (Andereck, Valentine, Knopf, & Vogt, 2005) (veure capitols 5.1i 5.2).
D’aqui que d’'un temps enca, la preocupacié de les poblacions residents en localitats
turistiques respecte els impactes mediambientals derivats del turisme e stigui prenent més

importancia.

Certament, el consum de recursos i I’Us del territori per part del sector turistic pot generar
tensionsamb les poblacions localsise’n poden derivar impactes de multiple indole. Sovint es
considera que el turisme conté la llavor de la seva propia destruccié ja que les activitats que
se’n deriven destrueixen I’entorn i el medi, les dues principals atraccions turistiques d’una
destinacié (Mbaiwa, 2003). A nivell general es poden identificar els seglients impactes
mediambientals derivats de les activitats turistiques: pol-lucié atmosferica degut al transit aeri
i viari, contaminacié de les principals reserves hidriques, destruccid i irrupcié d’habitats
d’interés natural, desforestacié de grans masses boscoses i destruccié de zones humides i
d’ambients dunars i marins (Andereck et al., 2005). Junt amb aquests impactes, Gossling

(2002) afegeix que cal considerar I’Gs i el consum d’aigua com un dels més importants.

Les conseqliéncies derivades del consum d’aigua per part del sector turistic poden afectarla
qualitati/oala quantitatdelsrecursos hidrics (Stonich, 1998). Quant ala qualitat, cal destacar
gue la generacid d’aiguaresidual sensetractar ha suposat moltes vegades greus problemes de
contaminacié tantdel freaticcom de les aiglies superficials (veure capitol 5.1). L'augment del
consum d’aigua relacionat amb les activitats turistiques comporta automaticament un
increment del volum d’aiglies residuals urbanes que cal tractar per tal de minimitzar el greu
impacte ambiental que se’n deriva (Gladstone, Curley, & Shokri, 2013). La manca de
tractament de I'aigua residual pot causar el declivi d’una destinacio6 turistica ja que la seva
imatge es veu afectada des del moment que la mala qualitat ambiental del medis aquatics i
marins frenen l'arribada de molts visitants (Stonich, 1998). Quant a la quantitat d’aigua, el
turisme és avui un consumidor d’aigua destacat, fet que ha implicat que la cerca i portada

d’aigua sigui de reserves hidriques cada vegada més distants (veure capitol 5.2). En aquest
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sentit, sovint el sectorturisticha hagut de competiramb altres usuaris a fi de disposar d’aigua
apta peral consumhuma, fetespecialment criticen zones on l'aiguaésjade per siun bé escas
(Stonich, 1998; Ventura, 2005). Es el cas, per exemple, de Bali, destinacid turistica
internacional on el desenvolupament turisticil’arribada de grans inversors internacionals han
provocat una auténtica pugna perl’aiguaentre lapoblacié resident i els visitants (Cole, 2012).
Degut a l’escassetat d’aigua i a la sobreexplotacid dels recursos subterranis, els barris més
marginals i els habitants amb menys poder adquisitiu han estat els més afectats ja que els
sistemes de regulacid hidrica tradicionals que, previa a I’arribada del turisme, van gestionar
I’abastament d’aigua equitativament a la regié, han estat substituits per sistemes de
subministramenton només en resulten beneficiats els grans inversors de la indUstria turistica
que poden extreure aiguaamés profunditat. D’altra banda, és ben conegut que generalment
el visitant consumeix més aigua en comparacié amb la poblacié resident (Gossling, 2002). El fet
gue el turista disposi de nombrosos serveis que requereixen aigua per al seu funcionament,
com jardinsizonesverdesi/o piscines presents en hotels, campings i/o habitatges de segona
residéncia, faque generalment el consum per capitad’aigua d’un visitant sigui molt major que
el d’un resident (Hof & Schmitt, 2011). Malgrat tot, en termes mediambientals el turisme és
sovinttractat de manerahomogeénia, toti que existeixen multiples tipologies turistiques, tant
en termes de densitat urbanistica (Rico-Amords, Olcina-Cantos, & Sauri, 2009) com les
relatives als diferents establiments d’allotjament turistic (Barberan, Egea, Gracia-de-Renteria,
& Salvador, 2013), que presenten grans diferéncies entre elles sobretot pel que faal’usi el

consum de recursos hidrics (veure capitols 5.3 5.4).

El turisme, doncs, depén en gran mesura de la disponibilitat d’aigua. Certament, I’aigua és
essencial per al desenvolupament turistic d’'una regié. De fet, en aquest sentit, el turisme
sovint ha motivat les adaptacions i la millora de les infraestructures necessaries pel seu
desenvolupament pertal de minimitzar I'impacte mediambiental derivat (veure capitols 5.1
5.2). La indUstriaturistica és un dels grans consumidors d’aigua (Cole, 2012) ja que els visitants
no només beuen aigua sind que la consumeixen a través d’altres activitats (Gossling et al.,
2012; Stonich, 1998). La produccié d’aliments i d’energia necessaris per al desenvolupament
turistic implica també un consum indirecte d'aigua, el que es coneix com aigua virtual
(Hoekstra & Chapagain, 2007). A més, I’aigua per se esdevé un recurs paisatgistici d’us social
que pot actuar com a atraccié turistica (Stonich, 1998). Elements com els jardins dels hotels,
els llacs i estanys i les platges son d’especial interes per al sector turistic (Stonich, 1998). De

fet, enelsultimsanys, els diferents usos turistics que necessiten aigua han pres una especial

11
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rellevancia i se sumen als usos tradicionals de la mateixa. Per exemple, a les regions
anomenades d’interior de la Peninsula Ibérica, zones on recentment s’hi estableixen nous
fluxos turistics, s’ofereixen serveis relacionats amb els recursos hidrics tals com els creuers
fluvials, els balnearis o la valoritzacid turistica del seu patrimoni fluvial (Garcia, 2004). Sigui
com sigui, les activitats turistiques requereixen de I’aigua, amb finalitats consumptivesi no
consumptives, peral seu desenvolupament. Es en aquest sentit que les restriccions d’aiguaola
manca de la mateixa poden afectar negativament la imatge dels destins turistics (Hall &
Murphy, 2010; Rico-Amords, Sauri, Olcina-Cantos, & Vera-Rebollo, 2013). Mostra d’aquest fet,
és la sequera de I’any 2000 viscuda a les llles Balears. La principal destinacio turistica de la
zona, I'illade Mallorca, va patir severes restriccions d’aigua. La publicitati el resso va arribar a
la premsa alemanya, fent que aquell any l'arribada de visitants a I’illa fos menor (Kent,

Newnham, & Essex, 2002).

1.2 EL CANVI CLIMATIC AL LITORAL MEDITERRANI

Una de les regions més afectades pel canvi climatic és la conca mediterrania (Hoerling et al.,
2012), on I'aigua esdevé un bé intensament disputat (Oweis, Zhang, & Pala, 2000). El reg de
cultius a la zona supera el 50% del total d’aigua consumida en bona part dels paisos de |la
conca pero la demanda provinent d’altres sectors economics esta creixent de manera
significativa en les uUltimes décades (lglesias, Mougou, Moneo, & Quiroga, 2011). A causa de
I’Us intensiu d’aigua degut als avencos tecnologics, agraris i industrials i a demandes d’aigua
cada cop majors, la salinitzacid dels aquifers representa avui una de les principals amenaces
socioambientals (Re & Zuppi, 2011). Les aportacions en forma de pluja que recarreguen els
aquifers han anat variantal llarg de les Ultimes decades a la conca mediterrania (Philandras et
al., 2011). Aixi, la mitjana anual de les precipitacions en I’época plujosa (d’octubre a marg)
durant el periode 1951-2010 a laMediterraniaoccidental s’ha vist reduida un 30% (Philandras
et al., 2011). La reduccié de les aportacions d’aigua en forma de pluja derivades del canvi
climatic se sumen al desequilibri entre I’oferta i la demanda d’aigua i contribueixen a

I’laugment de I’estres hidric, fent-lo cada cop més intens.

El futur climaticvindra marcat per canvis en els patrons de precipitacid ja que les projeccions
apunten a canvis en els patrons de disponibilitat d'aigua al mateix temps que la demanda
d'aigua continui augmentant (Oki & Kanae, 2006). De fet, la creixent preocupacié per la
progressiva reduccié de les aportacions en forma de pluja a les reserves hidriques s’ha fet
palesaenlesconclusionsdelsinformesienmultiples estudis i publicacions (Philandras et al.,

2011; Ragab & Prudhomme, 2002). Els informes de |'Intergovernmental Panel on Climatic
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Change (IPCC) preveuen que, en I’'ambit mediterrani, hi hagi una reduccié del 27% de les
precipitacions entre els anys 2080 i 2099, una disminucié més drastica comparada amb la
reduccié del 4% que va tenir lloc durant el periode 1980-1999 (Solomon et al., 2007). Els
mateixos models climatics indiquen que lareduccié en les precipitacions sera més significativa
durant I’épocaestival. Abandad’aixd, enun escenari A1B, latemperatura mitjanaaugmentara
fins a 5,1°C entre 2080 i 2099 (entre 1980 i 1999 I'augment fou de 2,2°C). Malgrat aixo0, i tot i
que el Mediterrani és un dels territoris més vulnerables davant del canvi climatic ja que les
reserves d’aiguason cadacop menorsil’estrés hidric esta augmentant (Solomon et al., 2007),
I’arribada de visitants ala conca mediterrania, sobretot durant els mesos d’estiu, no sembla
aturar-se. Segons les previsions de I’Organitzacié Mundial del Turisme, el sector turistic a
I’Europamediterraniaseguirasent un dels sectors amb més pes economici continuara jugant
un paper central en I’economia global. Aquesta tendéncia implica, doncs, que la pressio

antropica sobre les reserves hidriques a la zona mediterrania sera cada cop més elevada.

D’acord amb la Directiva Marc de I’Aigua (DMA), cal avangar en la gestio integral de I'aigua
amb I’objectiu de satisfer les necessitats de la poblacié sense posar en perill els ecosistemes
aquatics (Brooks, 2006; Estevan & Prat, 2006). A partir d’aquesta premissa, és fonamental
I’establiment d’un nou paradigma en la gestié hidrica basat en una demanda ajustada a les
necessitatsreals, més que en el subministrament il-limitat d’aigua, I’aplicacié d’instruments
economics que permetin modular la demanda i totes les eines que en permetin un Us més
eficient (Gleick, 2003). En la mateixa linia, la Global Water Partnership (GWP) introdueix el
concepte de gestid integrada dels recursos hidrics (IWRM) per definir la mateixa idea (Hill,
2013). En aquest sentit, les estratégies per subministraraigua en quantitat i qualitat suficients
als diferents usos hauran de passar per I’establiment de mesures més soste nibles, ja siguin de
caire estructural (comla reutilitzacié de lesaiglies residuals regenerades) (veure capitol 5.2), 0
no estructural (com el foment de I'estalvi hidric) (veure capitol 5.5). Aixi, I’augment de la
resilienciadel turisme passa pergestionarde manera eficient els recursos hidrics i adaptar-se
aixia novessituacions climatiques (Fraguell et al, 2016). Davant dels efectes del canvi climatic,
el turisme a laconca mediterraniarequereix de noves estrategies d’adaptacio perfer fronta la
reduccié de les reserves hidriques locals (Hadjikakou, Chenoweth, & Miller, 2013; Hof &

Schmitt, 2011).

1.3 PREGUNTES DE RECERCA

Amb tot I’anteriorment exposat, sorgeixen les segilients preguntes de recerca.
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La gestid enl’abastamenti el sanejament hidricen les destinacions turistiques del Mediterrani
ha hagut d’adaptar-se constantment per tal de satisfer les necessitats relacionades amb el
desenvolupament socioeconomicderivat de les activitats turistiques. De no ser aixi, el turisme
probablement no hagués pogut consolidar-se com a un dels sectors de primer ordre en les
economiesde les regions de la conca mediterrania. Fins a quin punt el desenvolupamenti la
consolidacié del sector turistic ha estat gracies a la millora i adaptacié dels sistemes
d’abastament i sanejament d’aigua? En altres paraules, el turisme ha estat el principal motiu

que explica els canvis en la gestid hidrica al litoral mediterrani?

Referental consumil’Us delsrecursos hidrics, el turisme no es comporta de forma homogenia.
D’aqui que sigui necessari preguntar-se quines son realment les diferents tipologies
turistiques enfuncio del seu consum d’aigua? | quina és la tipologia amb un Us més eficient i
que per tant permet una explotacid6 més sostenible dels recursos hidrics? Malgrat les
diferéncies, el turisme és avui un gran consumidor d’aigua, ja sigui per a usos consumptius o
no consumptius. D’acord amb aixo0, el sector turistic mostra suficient proactivitat davant de la
necessitat de reduir el consum hidric? Es promouen suficients mesures i eines d’estalvi
d’aigua per tal de reduir els impactes mediambientals? Quins instruments existeixen per tal

de reduirel consum d’aigua i fomentar I’estalvi hidric en establiments d’allotjament turistic?

El canvi climaticésavui una realitatindiscutible i les variacions en la disponibilitat d’aigua en
les regions costaneres esdevenen sens dubte un dels reptes més significatius. El turisme ha
d’avancarcap a una majorresiliénciaperafer-hifront. D’acord amb aix0, existeix actualment
un model turistic amb suficient resiliéncia per adaptar-se a nous escenaris climatics? La
manca d’aiguao una menordisponibilitat de la mateixa durantels mesos d’estiu potposar en
risc laviabilitatdel sectoride retrucde I’economiad’aquelles arees de plena vocacid turistica.
Aixidoncs, pot el turisme continuar sent un dels sectors economics amb més rellevancia tot i
els canvis en la disponibilitat d’aigua lligats al canvi climatic? Quines han de ser les
estratégies que el sector turistic ha de seguir per tal d’augmentar la capacitat d’adaptacié i

fer front a nous patrons en la disponibilitat hidrica?

1.4 JUSTIFICACIO | INTERES DE LA RECERCA

Tots els impactes ambientals sobre els recursos hidrics abans esmentats tenen una clara
repercussié econdmica, social i politica que cal considerar. El disseny i I’aplicacié de programes
de gestid hidrica han de centrar-se en minimitzar tots i cadascun dels impactes derivats del

turisme pertal de permetre un desenvolupament socioeconomicadequat sense comprometre
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i malmetre el medi ambient i els recursos hidrics. Es en aquest sentit que aquesta tesi vol
conéixeriexplorarquins sénels usos d’aigua principals derivats del turisme a la Costa Brava a
fi i efecte de contribuir en I’avenc per a I’atenuacié tots els impactes mediambientals

relacionats.

Les reduccions en les precipitacions i les variacions en els patrons de disponibilitat d’aigua
derivats del canvi climaticque tindran llocala conca mediterrania posen enriscla persisténcia
del turisme coma un dels sectors economics més consolidats a la Costa Brava. Tant I’'augment
de la temperaturamitjana com la manca d’aigua necessaria per a satisfer les necessitats de la
poblacid resident i visitant, poden tenir conseqlieéncies greus i fer trontollar un sistema
socioecondmic basat i amb una forta dependéencia en el turisme. Cal avancar en la recerca
necessaria per tal de contribuir a enfortir la resiliencia del sector dotant-lo de la capacitat
suficient peraadaptar-se a nous escenaris climatics. Sigui com sigui que el canvi climaticafecti
a les regions litorals del mediterrani espanyol, el sector turistic ha d’avancar cap a la propia
pervivencia adaptant tant I’oferta com la demanda turistiques als canvis en la disponibilitat
d’aigua. Tal i com es presenta en aquesta tesi, la planificacié del sector tenint en compte
possibles reduccionsi/o canvis enles aportacions naturals d’aigua, I’avengen lainvestigacidde
noves fonts hidriques no convencionals que permetrien desbloquejar la forta dependéncia a
les fonts convencionals i/o |’adaptacio d’infraestructures i serveis turistics cap a sistemes de
baix consum hidric esdevenen algunes de les implicacions derivades del procés d’adaptacio a

nous escenaris climatics i de la consolidacié del turisme com a sector economic resilient.

El litoral mediterrani espanyol és una de les primeres destinacions turistiques amb forta
atraccié internacional, esdevenint també la zona més secai arida de I’estat. En aquest sentit,
es converteix en un excel-lent cas d’estudi per tal d’investigar i fomentar la capacitat
d’adaptacié del turisme a nous escenaris amb una encara menor disponibilitat d’aigua.
Aquestatesi, que pren coma cas d’estudi una part del litoral mediterraniespanyol, vol aportar
el coneixement necessari en aguest sentiti sumar-se ales recerques ja desenvolupades en

regions del litoral mediterrani occidental com Alacant o Mallorca.

La manca d’aiguadetectadaendiversos episodis de sequera, com el succeita Catalunyadurant
els anys 2007 i 2008, ha de convertir-se en un auténtic revulsiu per al’avencen lagestidila
planificacié sostenible i integrada dels recursos hidrics. Els nous models de gestié de I’aigua
han de contemplaraccions encarades areduirla demandahidrica, i no només enaugmentarla

oferta. Calen més esforgos pertal de ferun Us més eficient de I’aigua i reduir els consums per
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capita, especialment en zones amb major vulnerabilitat. Els recursos hidrics han de ser
necessariament gestionats pertal de poderserusatsi consumits de forma eficienti sostenible,

i ser conservats i preservats com a valor natural i d’interes public de maxima importancia.

Tot i la importancia d’explorar els efectes del turisme sobre les reserves hidriques, molts
autors coincideixen enlamancad’estudisiinvestigacions que analitzin els patrons de I'UGs i el
consum d’aigua en destinacions turistiques i els posin en relacié amb les diferents tipologies
turistiques. Mentre que per altres sectors economics, com l’agricultura o la industria,
existeixen dades estadistiques relacionades amb el consum d’aigua, no passa el mateix amb les
activitats derivades del turisme, malgrat que coneixer la demanda hidrica provinent del
turisme esdevéunade les peces clau per a la gestié integrada de I’aigua en zones on aquesta
escasseja. En aquest sentit, aquesta tesi vol contribuir al’ampliacid i proliferacié d’estudis i
investigacions que abordin la relacié entre ambdds elements amb la finalitat de promoure el
compromis per part de la industriaturisticailes administracions publiqgues competents perala

necessaria gestid sostenible de I'aigua.

Aquestatesi doctoral estrobaa cavall de dos projectes d’investigacié intimament relacionats
entre ells. Primerament, la realitzacié d’aquesta tesi comenca en el marc del projecte Noves
pautes de consum i gestio de I'aigua en espais urbano-turistics de baixa densitat. El cas de la
Costa Brava (Girona) (referéncia CS02010-17488 del Ministerio de Economia vy
Competitividad, MINECO). Amb dues tesis doctorals jadefensades i emmarcades en el mateix
projecte (Garcia, 2012; Padullés, 2015), es conforma una trilogia de recerca en termes d’Us i
eficiencia hidrica al sector turistic de la Costa Brava. Després, el projecte Analisi de les
tendéncies i estratégies de resiliéncia en I's i el consum d’aigua en arees turistiques. El cas de
la Costa Brava (Girona) (ref. CS02013-41262-P) ha permeés concloure la present tesi doctoral,
tancant definitivament laserie anteriorment esmentada. En aquest sentit, I'interés d’aquesta
tesirau també en el fetde trobar-se vinculada permanentmentales granslinies d’investigacio
del grup de recerca de qualitatreconegut perl’Agéncia perlaQualitat del Sistema Universitari
de Catalunya “Aigua, territori i sostenibilitat”, al qual pertany el Grup de Recerca en Medi

Ambienti Tecnologies de la Informacié Geografica de la Universitat de Girona.

1.5 ESTRUCTURA DE LA TESI

El conjunt de la present tesi doctoral ha estat elaborada a partir d’11 capitols, 5 dels quals
constitueixen els resultats principals de larecerca duta a terme. Aquests Ultims s'han redactat

en format d'article cientific.
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El Capitol 1 ha permes ferunabreu presentacid de latesi fent émfasi en les relacions entre el
desenvolupament turistic i la gestié de I’aigua en zones costaneres. D’aquesta manera, s’ha
pogutintroduirel turisme com a activitathegemonicai un dels sectors economics principals al
litoral Mediterraniicom lagestid de I’abastament i sanejament hidrics son fonamentals per a
la seva consolidacié. S’han exposat també els principals reptes derivats dels canvis en la
disponibilitat d’aigua a proposit del canvi climatic. A partir d’aquesta introduccié, s’han
establertunasérie de preguntes de recerca que inspiren el conjuntd’aquestatesi i que donen

peu als objectius plantejats al seglient capitol.
L'objectiu general i els objectius especifics del conjunt de la tesi s’"han detallat al Capitol 2.

El Capitol 3 presenta les dues arees d’estudi objecte d’estudi els motius que expliquen la

idoneitat de cada una d’elles.

El procés metodologic seguit per a la consecucid dels objectius plantejats es presenta al
Capitol 4. En ell, es presenten els quatre grans blocs —Conceptualitzacié, Recull de dades,
Tractament de dades i Difusié de resultats i redaccié de la tesi—, que reuneixen totes les
activitats dutesaterme durant el procés d’elaboracid del present estudi. Es detallen també |la

temporitzacid dels quatre grans blocs i de cada una de les activitats realitzades.

El Capitol 5 recull els resultats de la present tesi doctoral, dividits en cinc subcapitols. Com ja
s’ha esmentat anteriorment, aquests han estat estructurats i redactats en format d’article
cientific. D’aquestamanera el Capitol 5.1 fa una exploracié de les diferents sinérgies entre el
desenvolupament turistic, el tractamentde les aiglies residuals urbanes i la millora ambiental

de platges i medis aquatics al llarg de la segona meitat del segle XX i fins I'actualitat.

Al Capitol 5.2 s'han treballat dues parts diferenciades. Primerament, i amb |'objectiu
d'entendre quina és i com s’ha arribat a I’actual configuracié relacionada amb els principals
recursos hidrics que abasteixen la zona, s'ha realitzat una analisi retrospectiva dels Ultims 60
anys per explorar les sinérgies entre el desenvolupament turistici la gestié de I'abastament
hidric a la Costa Brava. La segona part vol donar resposta a les causes que han portat a la

reduccio del consum d'aigua per capita a la zona a partir de |'any 2000.

El Capitol 5.3 ha explorat i analitzat els patrons de consum d’aigua a partir de les variables
relacionadesamb I’oferta d’allotjament turistici lamorfologia urbana, toten base a una escala
municipal. D’aquesta manera, s’ha volgut fer palesa laimportancia de les diferents densitats

urbanes municipals a I’hora d’explicar el consum hidric per capita.
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D’acord amb als resultats del capitol anterior, el Capitol 5.4 esta dedicat a entendre les
sinérgies existents a Lloret de Mar, un municipi d’alta densitat urbanistica i amb una alta
capacitat d’allotjament hoteler, que fan que el volum d’aigua consumit sigui menor en
comparacié a d'altres municipis de baixa densitat i amb un patrd urbanistic lax i discontinu
caracteritzat per la forta presencia de segones residéncies. D’aquesta manera s’han explorat
les diferents variables que poden explicar els consums d’aigua per capita del sector hoteler del

municipi.

Seguintamb el cas de Lloret de Mar, el Capitol 5.5 esta centrat en I'exploracié de les mesures
d'estalvi aplicades pel sector hoteler del municipi i les principals motivacions i barreres que
expliquenlaimplantacié o nod'aquestes mesures. A partir d'una classificacié dels hotels en 5
clusters, aquest apartat sintetitza els principals perfils hotelers existents al municipis en funcié
del nivell de proactivitat, de sensibilitzacié ambiental i de tecnificacié. També hi té lloc una
aproximacio a les principals motivacions i barreres percebudes pels gestors hotelers al’hora

d’emprendre accions per a I’estalvi d’aigua.

Els resultats obtinguts en cada un dels capitols anteriors s'han sintetitzat i discutit de forma
conjunta (Capitol 6). Les conclusions s'han desenvolupat en catala (Capitol 7) i en anglés
(Capitol 8). Finalment, s'hainclos un ultim capitol amb I'objectiu de fer una petitaproximacié a

les possibles futures investigacions i perspectives de recerca ( Capitol 9).

Les referencies bibliografiques es recullen al Capitol 10 i als annexes (Capitol 11) s'hi ha
recopilat els documents complementaris d’interés com el model d'enquesta que es va dura

terme durant el treball de camp i les copies de les publicacions derivades d'aquest estudi.

Cal subratllarque la part central de la tesi s'ha realitzat en format articles, cosa que en alguns
punts pot donarlloca repeticionsi/o redundancies sobretot pel que faalesintroduccionsi les
presentacions de l'area d'estudi de cada un d'ells. Malgrat tot, tant les referéncies
bibliografiques com els annexes han estat agrupats al Capitol 10i 11 per evitar repeticions
innecessaries. Els capitols 5.1, 5.2 i 5.4 han estat escrits en llengua anglesa, mentre que el 5.3
el 5.5 ho estan en castella, pertal d'adequar-los alallengua utilitzada ales revistes cientifiques

on estan publicats o en procés de revisio. La resta de capitols ha estat redactada en catala.
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El desenvolupament delturisme hacomportat sens dubte intensos canvis socioeconomics i ha
generat forts impactes mediambientals. Relacionat amb aquests ultims, Gossling (2002)
destaca que cal considerar I’ds i el consum d’aigua com un dels impactes més importants. En
aquest sentit, el turisme ha necessitat aigua com a element indispensable per a la seva
consolidacidis’hanodrit dels recursos hidrics disponibles perapoderdesenvolupar-se. De fet,
laindustriaturistica és entesacomuna gran consumidorad’aigua (Cole, 2012). Els visitants no
només beuen aigua sind que la consumeixen a través d’altres activitats ludiques com sén
I’esqui, el golf o els spas (Gossling et al., 2012; Stonich, 1998). A més, |’aigua per se esdevé un
recurs paisatgistic i d’Us social que pot actuar com a atracci6 turistica (Stonich, 1998), com els
llacs, els estanys o les platges (Gossling et al., 2012). Indubtablement el turisme requereix i
necessita recursos hidrics pel seu desenvolupament pero sovint, especialment en regions
calides com la Mediterrania, on els periodes de sequera sén cada cop més freqlients i on les
projeccions climatiques indiquen variacions en les precipitacions i per tant canvis en els
patrons de disponibilitat hidrica, l'aigua és un bé escas i molt disputat. D'aquesta manera,
['analisi i I'exploracid dels elements que configuren el cicle de |'aigua en regions turistiques,
especialment en termes de gestié i demanda hidrica, esdevenen indispensables per a
I'avaluacié de laresilienciadel sectorturistici de la seva capacitat d'adaptacié a nous escenaris

climatics.

L'objectiu principal d'aquesta tesi és determinar els factors que influeixen en els canvis que

s'estandonant en el consum i la gestid hidrica en espais turistics de la Mediterrania, prenent

com a cas d'estudi la Costa Brava (Girona).
La consecucié d’aquest objectiu general s’"ha concretat en cinc objectius especifics:

a) Explorarquineshanestatlesgransetapesrelacionadesamb el desenvolupament turistic a
la Costa Brava i que han donat peu a importants canvis en les formes de gestié de
I'abastament i el sanejament d'aigua a la regid (capitols 5.1 5.2)

b) Analitzar I'evolucié recent (2000-2010) en el consum d'aigua a la Costa Brava i les
principals causes que ho expliquen (capitol 5.2).

c) Esbrinarquinssoénels principals factors associats tant als patrons urbanistics que trobem a
la Costa Brava com a la oferta de places d'allotjament turistic, que influeixen en els
consums d'aigua per capita a escala municipal (capitol 5.3).

d) Determinarquins factors expliquen millorel consumd'aigua percapitaen el sector hoteler

de Lloret de Mar (capitol 5.4).

21



22 | OBJECTIUS

e) Definir i caracteritzar els diferents perfils d'establiments hotelers de Lloret de Mar en
funcié de les mesures d'estalvi hidric que apliquen i de les motivacions i/o barreres

percebudes pels seus gestors a I'hora d'implantar-les (capitol 5.5).
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Segons els objectius plantejatsinicialment, s’"hafet necessari establirdues arees d’estudi per a
la concrecié dels mateixos i pera un optim desenvolupament de la present tesi doctoral. D’una
banda, d’acord amb els objectius especifics a), b) i c), ha calgut explorar i estudiar tant des
d’una perspectiva historica com territorial quins sén els factors relacionats amb el
desenvolupament turistic que han donat lloc a la configuracié actual dels sistemes

d’abastamentisanejament pelconjunt de la CostaBrava. En aquest sentit, el sector turistic ha

motivat|’adaptacio de lagestid hidricade la mateixa manera i al mateix temps a tota la regio.

Pero per entendre els patrons de consum d’aigua en destinacions turistiques de masses i
coneixerafonselsfactors que expliqguen unamajoro menor estalvi hidric, tali com es planteja
als objectius especifics d) i e), s’ha establert una segona area d’estudi, en aquest cas a partir
d’un dels municipis amb major capacitat d’allotjament hoteler i receptor de grans fluxos de
visitants del litoral gironi: Lloret de Mar. D’acord amb aix0, a continuacié es detalla i es

justifica I’eleccio dels dos casos d’estudi.

3.1 LA COSTA BRAVA

L"ambit territorial analitzat a la primera part de resultats, corresponents als capitols 5.1, 5.2 i
5.3, és la Costa Brava. Situada al litoral nord est de Catalunya i la Peninsula Ibérica, la Costa
Brava s’estén al llarg de 158 km lineals des de Portbou, a la frontera catalano-francesa, fins a

Blanes, limitant amb la provincia de Barcelona (Figura 3.1).

Formada per 22 municipis pertanyents a 3 comarques de la provincia de Girona (I’Alt i el Baix
Emporda i la Selva), la Costa Brava té una extensié de 662 km” i representa I’11% de la
superficie de la provincia de Girona. El clima que caracteritza I’aread’estudi es correspon al de
la costa del Mediterrani nord, amb hiverns temperats i estius secs i calorosos. Tot i la

variabilitat interanual, les precipitacions es concentren a la primaveraii la tardor.
Els motius que expliquen I’eleccié de I’area d’estudi rauen en els seglients quatre punts:

1. Estudi emmarcat als projectes “Nuevas pautas de consumo y gestion del agua en espacios
urbanoturisticos de baja densidad. El caso de la Costa Brava (Girona) (CS02010-17488)” i
“Andlisis de tendencias y estrategias de resiliencia en los usos y el consumo de agua en
espacios turisticos. El caso de la Costa Brava (C5S02013-41262-P)” dirigits per la Dra. Anna
Ribas Palom i finangats pel Ministeri de Economia i Competitivitat. Com a doctorand que

participa en ambdds projectes, I'estudi se centra en el mateix ambit territorial que els
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projectes esmentats per a contribuir en la generacié de dades i resultats referents a la Costa
Brava i seguir aixi en la linia d’altres tesis doctorals ja defensades com les de Garcia (2012) i

Padullés (2015).

D Area d'estudi
l:' Limits comarcals

=== Principals cursos fluvials

Aquifers principals Costa Brava

- Espais d'Interés Natural ’X

- Superficie urbanitzada Costa Brava T I S '

Figura 3.1. Area d'estudi 1: La Costa Brava

2. Pol d’atraccié turistica internacional consolidat. La Costa Brava esdevé sens dubte una de
les principals destinacions turistiques d’atraccié internacional de la conca Mediterrania. El seu
desenvolupament com a pol turistic internacional s’inicia durant la década dels cinquantai
seixanta del segle XX i per tant el seu llarg recorregut fa que esdevingui una area turistica
consolidada. Actualment, la Costa Brava continua sent una atraccid internacional de renom
pero ha de ferfrontaimportantsreptes enlagestié mediambiental i socioecondmica perala

seva continuitat.

3. Pes economic del turisme a la regid. Les activitats turistiques s’han convertit en el recurs
econdmicmés considerable de la Costa Brava. D’acord amb Duro (2011), el turisme i les seves
activitats relacionades van representar el 17.1% del producte interior brut (PIB) de la Costa
Brava durant I'any 2010, 6 punts més que la mitjana per tot el territori catala (11.08% I’any

2010). El sectorva generar 46,000 llocs de treball durant el mateix any, fent que un 18.7% del
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mercat laboral estigués relacionat amb el sector. Atés el pes socioeconomic del turisme al

conjunt de la Costa Brava, és de vital importancia, per tant, conéixer i avancar en la seva

capacitat d’adaptacié a nous escenaris climatics.

4. Problemes d’abastament d’aigua. Historicament, la Costa Brava s’ha caracteritzat per una
manca constant d’aigua. Ja durant la decada de 1950 es comencen a manifestar alguns
problemes de salinitzacié de pous d’aigua locals i es plantegen les primeres solucions
temporals per a satisfer les necessitats de la poblacié resident i la visitant. Aquest fet ha
comportat que la Costa Brava gaudeixi actualment d’una diversitat significativa de fonts
d’abastamentd’aiguatant convencionals (aiglies superficials provinents de riusi aquifers) com
no convencionals (comles provinents d’estacions dessaladores o d’aiguaregenerada). La Costa
Brava és doncs un bon cas d’estudi per I’exploracié de les diferents estratégies que s’han

seguit per a captar I’aigua necessaria per al desenvolupament socioeconomic de la regié.

3.2 LLORET DE MAR

Els capitols 5.4 i 5.5 canvien |’escalad’analisii prenen el municipide Lloret de Mar com a ambit
d’estudi (Figura 3.2). Lloret de Mar (comarca de la Selva), situat al sud de la Costa Brava i
limitant amb els municipis de Tossa de Mar al nord est i Blanes al sud oest, és un dels 22
municipis que conformen el litoral gironi. Amb una extensié de 48.7 km? i una poblacié I’any
2015 de 37,618 habitants (dades extretes de I’Institut d’Estadistica de Catalunya, IDESCAT),
representa un dels municipis amb major afluéencia turistica de la Costa Brava i del litoral

mediterrani espanyol.

D’acord amb els objectius plantejats, Lloret de Mar representa un excel-lent cas d’estudi per

les seglients quatre raons:

1. Elevada concentracié de places hoteleres. Lloret de Mar concentra prop del 45% de les
places hoteleres de la Costa Brava. Amb 124 establiments hotelers I’any 2014, que sumen un
total de 29,591 places, Lloret de Mar és el municipi de la Costa Brava amb una major
concentracié d'allotjament hoteler. Peraquest motiu, i d'acord amb els objectius 4i 5, resulta
un bon cas d'estudi per explorar els patrons de consum d'aigua de laindustria hoteleraala

zona.

2. Elevat nombre de visitants. Lloret de Mar és també el municipi de la Costa Brava que més

visitants rep, sobretot durant els mesos de juliol i agost. Aixd el converteix en un pol
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internacional d'elevada freqientacid turistica, especialment durant els mesos d'estiu. Pel
conjunt de la Costa Brava, I'any 2015 visitaven la zona 3,232,400 turistes (dades extretes de
IDESCAT), dels quals 1,119,294 persones ho van fer a Lloret de Mar (34.62% del total de la
Costa Brava). Aquestes dades mostren la importancia del municipi pel conjunt de la marca
turistica ja que concentra un terg dels visitants que arriben ala Costa Brava. Pel que faales
principals procedéncies dels turistes que van allotjar-se a Lloret I’any 2015, el 22.02%
provenen de Francga, el 8.26% del Regne Unit i el 7.57% d'Alemanya (dades facilitades per

Lloret Turisme).

E Lloret de Mar

Aqlifers
Espais d'Interés Natural

- Zona urbanitzada Lloret de Mar

r;\/ﬁ
0 1000 2000 3.000m ,& .

T T B | N

Figura 3.2. Area d'estudi 2: Lloret de Mar

3. Elevadaestacionalitat turistica. El turisme al municipi té una marcada estacionalitat que fa
gue coincideixi I'época de major afluéncia turistica amb els mesos més secs. Dels 1,119,294
turistes que van pernoctar a Lloret I’any 2015, 586,154 ho van fer durant els mesos de juny,
juliol, agost i setembre (dades facilitades per Lloret Turisme). Aquesta dada il-lustra com el
municipi requereix d'unagestio eficient dels recursos hidrics per a satisferles necessitats de la

poblacid i dels visitants.

4. Diversitat de fonts hidriques disponibles. Lloret de Mar esdevé sens dubte un bon cas
d'estudi gracies a la convivéncia de multiples fonts hidriques disponibles. A grans trets, el
municipi s'abasteixd'aigua provinentdels aqiiifers de laTorderai, en menor mesura, dels pous

subterranislocals. Pel que fa a les fonts hidriques no convencionals, cal destacar la preséncia
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d'aigua provinent de la dessaladora de Blanes que, en situacions d'emergencia hidrica, pot
complementar |'abastament d'aigua de fonts convencionals. Lloret de Mar, juntament amb
Tossa de Mar, sén els Unics municipis de la Costa Brava que disposen de I'espina dorsal de |la
xarxa d'abastament per a aigua regenerada. Aixi, gracies al tractament terciari de la estacié
depuradora d'aiglies residuals de Lloret de Mar, el municipi disposa d'una font hidrica

addicional per a usos no potables, com el reg de parcs i jardins publics, la recarrega dels

aquifersi/ola neteja de carrers i espais publics.

5. Pla pilot de reconversié de destinacions turistiques madures. L'Ajuntament de Lloret de
Mar, el Departamentd'Empresai Ocupacié de la Generalitat de Catalunyaila Mesade Turisme
de Lloretde Mar S.C.P.van signar el 31 de mar¢ de 2014, un conveni per tal de dur aterme un
plapilotde reconversid de destinacions madures, un puntdel programari del Pla Estrategicdel
Turisme de Catalunya (2013-2016) i del Pla Estrategic de Turisme de Lloret de Mar (2010-
2014). Amb l'objectiu de replantejar el futur del turisme urbai de platja propi del municipi,
aquest treball seria una bona oportunitat per sumar al projecte i esdevenir una petita

col-laboracié per tal de fer del municipi una millor i més sostenible destinacié turistica.
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Aquestatesis’hadutaterme entre eljunyde 2013 i I’agost de 2016 a partir de tres grans fases
de treball: laprimeradel juny del 2013 al juny del 2014, la segona del juliol de 2014 al juny de
2015 la tercera del juliol del 2015 a I’agost del 2016 (Figura 4.1). Durant els tres periodes, ja
sigui paral-lelament o bé simultania, s’"han dut aterme multiples activitats que poden agrupar-
se en tres grans blocs d’acord amb |’objectiu de cada una d’elles: (1) conceptualitzacio, (2)
recull de dades i (3) tractament de dades. Cada un d’aquests blocs conté varies activitats amb
periodes d’execucié molt variats. Mentre que, per exemple, per a l’analisi estadistica es van
necessitaruns 5 mesos, larevisid bibliografica ha esdevingut una activitat continuada mentre
s’harealitzataquestatesi. Tal i com es potobservar, laFigura 4.1 mostra quins d’aquests grans
blocs han estat necessaris perala consecucié dels objectius especifics plantejats (veure Taula
4.1). Aixi, mentre que per assolir els objectius a), b) i ¢) no ha calgut una fase de treball de
camp, pels objectius d) i e) ha estat imprescindible. A continuacié, es detallen cada un dels

blocs proposats, les activitats derivades i els objectius que han requerit de la seva execucio.

R Objectius especifics Capitols

Explorar quines han estatles grans etapesrelacionadesamb el
3 desenvolupamentturisticala CostaBrava i que han donatpeua 51152
importants canvis enlesformes de gestid de I'abastamenti el ) )

sanejamentd'aiguaala regid.
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Analitzarl'evolucié recent (2000-2010) en el consum d'aiguaa la Costa

. L . 5.2
Bravai les principals causes que ho expliquen.

Esbrinar quins sdn els principals factors associats tant als patrons
urbanistics que trobema la CostaBrava com a la ofertade places
d'allotjamentturistic, que influeixen en els consums d'aigua per capitaa
escalamunicipal.

Determinar quins factors expliquen millor el consum d'aigua per capita

d 5.4
enelsector hotelerde Lloret de Mar.
Definiricaracteritzarels diferents perfils d'establiments hotelers de

. Lloretde Mar en funcié de les mesures d'estalvi hidricque apliquenide 55

les motivacionsi/o barreres percebudes pels seus gestorsal'hora
d'implantar-les.

Taula 4.1. Objectius especifics de la present tesi i capitols de referéncia.

4.1 CONCEPTUALITZACIO

Cal entendre la fase de conceptualitzaciéo com aquella dedicada a la documentacid, revisid
bibliografica i/o formacié complementaria de la doctoranda, entre d’altres, per tal de crear

I’estructura de coneixements necessaria per avancar amb la recerca i assolir els objectius
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plantejats. Totes i cada una de les activitats que permeten l'intercanvi d’informacio i/o
I’adquisicio de nous conceptes i coneixements sigui a través d’activitats formatives o bé de
revisions bibliografiques formen part d’aquestafase. Aquest primer gran blocs’haduta terme,
sovintde maneracontinuadaen el temps, durant gairebé elstres anys d’execucié de la present
tesi. L'adquisicio de nous coneixements i I’actualitzacié dels mateixos és imprescindible pel
bon desenvolupament d’un projecte de recerca. En aquest sentit, els 5 objectius especifics
d’aquesta tesi beuen directament de totes les activitats agrupades al bloc de

conceptualitzacid.

Durant aquesta fase, s’han dut a terme basicament dues tipologies d’activitats agrupades en

(1) revisio bibliograficai (2) entrevistes amb experts, breument explicades a continuacio.

4.1.1 Revisié bibliografica

La cerca d'informacié de tots els objectius s'ha fet a través de consultes a articles cientifics
disponibles en bases de dades de referéncia com el Web of Knowledge, Google Scholar,
Dialnet o Revistes Catalanes amb Accés Obert (RACO), entre d'altres. Gracies a la
multidisciplinarietat de la tematica de la present recerca, s’han fet consultes en ambits tant
diversos com els relacionats amb les Ciencies Ambientals, la Geografia, el Turisme, I’oci i la

recreacid i la Gestié de I'aigua.

La revisid bibliograficade llibres i fonts documentals disponibles a les biblioteques també ha
estatuna fontd’informacié destacada. Les consultes al Servei de Biblioteques de la Universitat
de Girona, la Xarxa de Biblioteques de la ciutat de Girona i el Servei de Biblioteques de la
Diputacié de Girona han estat primordials per a la realitzacié de la present tesi. Cal subratllar
que, pertal de coneixerel nombre d’allotjaments i places turistiques (hoteleres i de camping
basicament)i dels serveis hotelers que requereixen aigua per al seu funcionament, tals com
piscines i jardins, existents a la Costa Brava des de 1970 fins a I’actualitat, es van fer
necessaries diverses visites a |la Biblioteca de I’Institut d’Estadistica de Catalunya per tal de

poder consultar les Guies Oficials d’'Hotels i de Camping d’Espanya disponibles en format

paper.



35

Canvisrecentsenel consumila gestié de I’aigua en espais turistics. El cas de la

Costa Brava (Girona)
Universitat de Girona

(3 1 (p soyadsa snyoalqo

‘les0100p I1s91 eisanbe,p opesoqe|d,| e 1od epin8as eiSojopolaw k| dp wnsas ewdnbsy *T'y eanSi4

(2 oyjoadsa nnaalqo

(q 1 (e soyjpadsa sndalqo

1531 QI32EpaY

SIYQUBID S3|ILIE DIIIEPRY _

— — S3NbIWAPeIE SUOISSSS O SLBUILWAS ‘S0552JFU0 B SUDIDEJIUNWOD DIDBIUBSAId H

3 ‘e1sanbua Auassig ,—

— S|EI2Y0 SIUD) SBPEP ||N22Y _

|EuCIZEUIBIUI EPE)S]

sanbiuzal sapewsol | S312URISJUDT ‘'SOSINI B EIDUSISISSY H

L

spadxa sa3sInaaul _

_

eayeldol|qiq oisinay

9107 3s03e-5T0z Aunr 'g aseq

ST0Z Aunl-pT0Z Aunf 'z ase4

¥10Z Aunlf-gT0Z Aunf T aseq

159} 0p2Epa
1 S}B}|NSaJ oIsnyig

I
sapep juaweje] |
I

sapep ap ||nay

opezylenidasuo)




36 | METODOLOGIA

4.1.2 Entrevistes amb experts

L’adquisicié de nous coneixements s'ha dut a terme també a partir d'entrevistes amb alguns
dels principals agents implicats en la gestio de I'aigua a la Costa Brava (Taula 4.2). A destacar,
les visites i corresponents entrevistes al Consorci de la Costa Brava, a diferents campings i

establiments hotelers i/o destacats investigadors en el camp de la recerca universitaria

vinculats al turisme o la gestié de |'aigua a la Costa Brava.

Data Nom expert Carrec Organisme

18 octubre 2013 - Gereéncia CampinglaBallenaAlegre, Sant Pere Pescador

18 octubre 2013 - Geréncia CadenahoteleraPrestige

3 desembre 2013 Lluis Sala Director Consorcide la CostaBrava
Departamentd'Informatica, Matematica Aplicada

16 desembre 2013  Josep Daunis Professortitular i Estadistica, Universitat de Girona (Universitatde
Girona, UdG)

18 febrer 2014 Joan Vicente Regidor Arejad Urbanisme, Ajuntament Sant Feliude
Guixols

4 marg 2014 Dani Blasco Técnic Institut Superiord'Estudis Turistics, UdG
A is Turistics, Aj LI

5 juny 2014 Jordi Orobitg Regidor I\/Iraera de Serveis Turistics, Ajuntament de Lloret de

26 juny 2014 Eduard Coloma Director Hotel Samba, Lloret de Mar

20 abril 2015 - Direccid Patronatde Turisme CostaBrava

20 abril 2015 Lluis Sala Director Consorcide la CostaBrava

21 abril 2015 - Geréncia Port NauticEmpuriabrava

21 abril 2015 JuanSaen.z de Directortecnic Port Esportiu de Roses

Santamaria

21 abril 2015 - Gerencia Campinglalaguna, Empuriabrava

21 abril 2015 David Pavdn Professortitular ~ Departament de Geografia, UdG

23 abril 2015 Laura Pérez Tecnicade Medi Hotel Samba, Lloret de Mar

Ambient

Taula 4.2. Entrevistes amb experts: data, nom de 'expert, carrec que ocupa i organisme on s’adscriu.

Aquestes entrevistes hantingutllocdurantles dues primeres fases d’execucié de la tesi i han
servit per tal d’assentar les bases i els coneixements necessaris pero sobretot per resoldre
molts dels dubtes que es van anar generant a partir de la revisio bibliografica. Les trobades
amb aquests agents experts en diverses materies ha permés conéixer de primeramala realitat

a escalalocal, tant la relacionada amb el turisme com amb la gestié de I'aigua.

4.2 RECULL DE DADES

El segongran blocrelatiuala recollidade dades és un dels menys llargs ja que ha tingut lloc a
partir de mitjans de la primera fase i ha conclos a mitjans de la segona. S'ha desenvolupat a

partir de dues activitats principals: una primera, que correspon amb la cerca de dades i



Canvisrecentsenel consumila gestio de I’aiguaen espais turistics. El cas de |a

Costa Brava (Girona)

Universitatde Girona

informacié tant qualitativa com quantitativa a partir de fonts oficials, i una segona
corresponentala recopilacié de dades quantitatives a partir de la realitzacié d’enquestes. Cal
destacar que no tots els objectius especifics van requerir de I’execucié del conjunt de les
activitats esmentades. Concretament, els objectius especifics a), b) i ¢) s’han servit de la
recopilacié de dades de fonts oficials per a la seva consecucié mentre que els objectius

especificsd)ie) han requerit les dades derivades de les enquestes (veure novament la taula

4.1 pel detall de cada objectiu especific).

A continuacié es detallen els processos seguits perala recopilacio de les dades i lainformacié

necessaries per ala consecucié dels objectius plantejats.

4.2.1 Dades provinents de fonts oficials

Pel que a les dades quantitatives necessaries perail-lustrari explorarla Costa Brava i Lloret de
Mar com a casos d'estudi, s'han fet diverses consultes a diferents organismes publics i/o
privats per tal de sol-licitar-les, a banda de les disponibles a internet i en bases de dades
estadistiques oficials com I'IDESCAT o I'Institut Nacional d’Estadistica (INE). Pel que fa ales
dadesde gestidi consumd'aigua, tant en alta com en baixa, esvan fer els contactes pertinents
amb |I'Agencia Catalanade I'Aigua (ACA), els 22 ajuntaments dels municipis que conformen la
Costa Brava a través d'instancies generals entrades als registres municipals corresponents, els
operadors encarregats de |'abastament d'aigua en baixa i el Consorci de la Costa Brava, com a
principal responsable de I'abastament i sanejament hidric en alta. Per a explorariil-lustrar els
grans trets climatics de lazona, esva sol-licitarlainformacié relacionada a I'Agéncia Estatal de
Meteorologia (AEMET) i a diferentsinvestigadors de diverses universitats catalanes que, per la
sevaexperiénciai produccio cientifica, disposaven de registres climatics historics d'interés per
a la consecucié d'aquesta tesi. Finalment, i referent a dades relatives al sector turistic, es va
contactar amb les diferents oficines de turisme locals per a sol-licitar dades relatives a la
demanda. Pel que fa a I'oferta d'allotjament turistic, i per tal de tenir registres anuals de
I'ofertahotelerai de camping, esvan consultar les diferents Guies Oficials d'Hotels d'Espanya

publicades per I'Instituto de Turismo de Espafia des de I'any 1970 fins el 2013.

4.2.2 Disseny enquesta, calcul de la mostra i treball de camp

D'acord amb els objectius especifics plantejats, per tal de recollir les dades necessaries per a
determinarelsfactors que millor expliquen el consum d'aigua per capita al sector hoteler de

Lloretde Mar i podertambé definirels grans perfils dels establiments hotelers d'acord amb les
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mesures d'estalviaplicadesiles motivacions i barreres subjacents, corresponents als Capitols
5.4 i 5.5, s'ha dissenyat una enquesta de respostes tancades. A continuacio, es detalla el
procés seguit des del disseny de I’enquesta i el calcul de la mostra fins a la realitzacié del

treball de camp.

4.2.2.1 Disseny del’enquesta

L'enquesta (veure Annex 1) s'estructurava en set apartats i cada una de les preguntes feia
referéncia a I'any 2013, I'altim any complet en el moment de realitzar el treball de camp
(2014). Va ser escrita en catala ja que la majoria de gestors hotelers objecte del treball de

camp eren catalano-parlants.

A. Dades generals. Seccid que tenia per objectiu recopilar informacié de caire general de
I'establiment hoteler com perexemple lacategoria, I'any d'obertura, el nombre de places,
la taxa d'ocupacioé o el nombre de pernoctacions, entre d'altres.

B. Consumigestié del'aigua. Aquestapartatrecolliales dades referents al consum d'aiguaii
les caracteristiques tant del sistema d'abastament com de sanejament.

C. Serveisiinfraestructures. Aquestaésunade lesseccions mésampliesde I'enquestajaque
espretenia recollir la preséncia de tots i cadascun dels serveis hotelers que requereixen
aigua per a funcionar i que per tant influeixen en el seu consum: des del nombre de
piscines i el seu volum fins la presencia o no de serveis d'spa, entre d'altres.

D. Perfildelsclients. L'objectiud'aquestapartaterael de fer una radiografia aproximada del
perfil dels clients. Es preguntavaal'enquestat el percentatge aproximat de les procedéncia
dels principals grups de turistes que s'allotjaven al seu hotel, latipologia principal (tercera
edat, juvenils...) i la duracié mitjana de |I'estada dels clients.

E. Mesuresd'estalvi. Enaquestaseccid, esdemanavaal'enquestat que marqués si havia dut
aterme o no algun canvisignificatiuenrelacié alagestid de I'aiguaa I'establiment hoteler,
d'entre unllistat de 18 possibles mesures d'estalvi. De cada resposta, es demanava també
respondre la principal motivacié que explicava el canvi o bé la barrera que justifica el
rebuig aimplantar certes mesures d'estalvi.

F. Percepcié i sensibilitzacié. Aquest apartat tenia l'objectiu de recollir el grau de
sensibilitzacid i percepcid vers el canvi climatici als canvis en la disponibilitat d'aigua. A
partir de set preguntes, esdemanavaal'enquestat que respongués d'entre cinc possibles
respostes d'acord amb una escala Likert. Dues preguntes estaven dedicades a conéixer,
d'una banda, la valoracié que fan de les possibles fonts hidriques, tant convencionals com
no convencionals, i de l'altra quina posicié ocupa la gestié del cicle de l'aigua a

I'establiment hoteler dins les prioritats de I'enquestat.
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G. Observacions. Aquesta ultima seccid permetia a l'enquestador recollir qualsevol

informacid qualitativa que pogués sorgir durant el transcurs de I’enquesta i que fos

d'interés o d'especial rellevancia per la realitzacié d'aquesta tesi.

4.2.2.2 Calcul de la mostra

Per tal de calcular la mostra i el marge d'error, primerament es fa confeccionar un llistat de
tots elsestabliments hotelers, incloent les pensions, els hostals i tots els hotelsde 1,2,3,4i5
estrelles,amésdelsde 4 estrelles Superiori5 estrelles Gran Luxe. En les consecutives analisis i
tractamentde lesdades, aquestes dues Ultimes categories foren agrupades als hotels de 4i 5
estrelles, respectivament. El llistat es va confeccionar a partir de les guies turistiques

municipals editades I'any de realitzacié del treball de camp (2014). La poblacié d'establiments

hotelers en aquell moment era de 124 hotels (Taula 4.4).

. . Enquestes realitzades Enquestes completes
. Poblacio .. Poblacio
Categoria Eliminats - . Nombre Nombre
real disponible . % .
establiments establiments
HkAk 4 0 4 4 100.00 2 50.00
ki 31 2 29 19 65.52 11 37.93
ol 41 4 37 16 43.24 11 29.73
*ok 10 3 7 3 42.86 2 28.57
* 12 0 12 5 41.67 4 33.33
Hostal-Pensié 26 2 24 6 25.00 5 20.83
Total 124 11 113 53 46.90 35 30.97
(Places) 29,591 3,212 26,379 18,864 71.51 11,728 44.46

Taula 4.3. Poblacié i mostra d'hotels a Lloret de Mar.

Un cop iniciat el treball de camp, es van eliminar 11 establiments degut a causes diverses: 3
d'ells perqué es trobaven sotaunanova direccié I'any 2014 cosa que feia impossible recopilar
les dades referents al consum d'aigua i les pernoctacions del 2013; 4 van restar tancats tot
I'any 2014 i sense possibilitat d'accedir o contactar amb els gestors; els altres 4 formaven part
d'un altre establimententermes de computde consum d'aiguai del nombre de pernoctacions.
Pertots aquests motius, esvaoptar pereliminar-los de la poblacid, fent que la disponible fos
de 113 individus. A través dels diferents contactes establerts previament, via telefonica o
presencialment, es van poder concertar 53 enquestes (46.90% de la poblacid). Malgrat tot, i
deguta lareticénciad'alguns gestors al'horade facilitar dades relatives al consum d'aiguai/o
el nombre de pernoctacions, es van aconseguir 35 enquestes completes (30.97%) amb les que
s'ha pogut desenvolupar part de I'analisi estadistica d'aquesta tesi. Tot i aixi, en termes de
nombre de places, lamostra enquestada millora, fent que es disposin d'enquestes completes

peral 44.46% de les places del municipi.
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4.2.2.3 Realitzacio del treball de camp

Les enquestes es van realitzar personalment i el periode d’execucié va tenir lloc durant els
mesos de juny, juliol, agost i setembre de 2014. Es realitzaven als principals gestors hotelers
(directors/esi/o propietaris/es) de tots els establiments possibles i tenien una durada d'uns 40
minuts aproximadament. Tot i que no era una peticid, molts dels enquestats van tenir
['amabilitat de mostrarles sevesinstal-lacions, sobretot les referents als serveis hotelers que

requereixen aigua pel seu funcionament tals com piscines, jardins i zones d'spa.

4.3 TRACTAMENT DE DADES

El tercergran bloc fareferénciaal tractamentde lesdadesrecopilades al’apartatanterior, des
de l’estructuracié de labase de dades fins a la creacié de noves dades resultat. Es caracteritza
per ser també un bloc curt, semblant a I’anterior, amb una durada de menys d’un any. El
tractament de les dades és el procés que s’ha seguit a partir d’unes dades d’entrada i per
aconseguir-ne unes de sortidacoma resultat (Figura 4.2). D’aquesta manera, els objectius a) i
b) no han requerit1’execucié d’aquest gran blocperqué no ha estat necessaria nil’organitzacio
d’unabase de dades nilacreacié de noves dades de sortida a partird’un procésanalitic, ja que
la informacié d’entrada ha estat suficient per il-lustrar o descriure el que ambdds objectius
persegueixen. La resta d’objectius especifics, c), d) i e), han precisat algun tractament de

dades.

Dades d’entrada Creacio base Proces Dades de

de dades d’analisi sortida

Figura 4.2. Procés de tractament de dades.

4.3.1 Estructuracié de la base de dades i buidatge

Un pas previ i molt important a I’hora de treballar amb dades provinents d’enquestes que
requereixen d’un buidatge manual, ésla planificacidil’organitzacié de I’esquelet de la base de
dades. En aquestsentit, s’hafetindispensable estructurar correctament les variables que han
formatel cos de labase de dades, determinant quins valors poden prendre en funcié del calcul
i I’analisi estadistica que es vulgui processar. Aquesta activitat ha anat a cavall del treball de
camp anteriorment esmentat i amb les primeres enquestes realitzades s’ha pogut iniciar el

buidatge i la creacié de la base de dades.
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4.3.2 Analisi estadistica

A partirdel buidatge ilacreacio de la base de dades, per cada un dels objectius especifics que
ho ha requerit (c, d i e), s’ha executat I’analisi estadistica adequada per a la consecucié dels
mateixos (vegeu els capitols 5.3,5.4 i 5.5 per a comprovari coneixerel procés d’analisi seguit).
Els dos programaris estadistics principals que s’han utilitzat han estat SPSS v23 i el paquet

Iliure RCommander de R.
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5.1 TOURIST DEVELOPMENT AND WASTEWATER TREATMENT IN THE

SPANISH MEDITERRANEAN COAST: THE COSTA BRAVA CASE STUDY'

! Gabarda-Mallorqui, A., Fraguell, R.M., Pavén, D., Ribas, A. (2016). Tourist boom and sewage
treatmentinthe Spanish Mediterranean coast: the case study of the Costa Brava. International

Journal of Sustainable Development and Planning, 11(3), 245-254.
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5.1.1 Abstract

The Costa Brava (Girona, Spain) is one of the pioneering regions along the Spanish
Mediterranean coastin terms of wastewater treatment. Since the 1950s, the water quality in
swimmingareas has been affected by the ongoingtourist development. However, at the same
time, this issue has motivated the implementation of wastewater treatment systems that,
otherwise, would have been delayed. With that mission, the Costa Brava Consortium (CCB)
was createdin 1971. The CCBisa publicinstitution formed by all the municipalities along the
coast of Girona, the head of Girona Province and the watershed authority (formerly called the
Eastern Pyrenees Hydrographical Confederation). Taking a conceptual approach derived from
the Political Ecology of Tourism, the aim of this study is to explore the close relationship
amongthe tourism boom, the economic and technologic investments related to wastewater
management, and the improvement of environmental quality of the Costa Brava swimming

areas.

We believe that the tourist sector has forced public administrations to minimise the
environmental impact derived from tourist activities. In fact, wastewater treatment has
contributed to achieve improved and optimal swimming conditions in beaches, the most
valuable resource for sun and sand tourist sector. The increasingly strict environmental
regulations issued at European level have an important role in the discursive legitimation of
high publicexpenses. Nevertheless, water-related management costs have been progressively
financed by tax-payers, under pretexts of economiccrisis or limited publicbudget. In addition,
private capital is considered as the only way to maintain present infrastructures and to invest

in new ones.
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5.1.2 Introduction

In general terms, most of the research and studies conducted from a Political Ecology
approach, emphasize environmental deterioration caused by global processes (Stonich, 1998)
related to global environmental change driving forces (Ajibade & McBean, 2014) as the
construction of water infrastructures (Nisser, 2003), the water quality and quantity impact
caused by economicand demographicgrowth (Tello & Ostos, 2012) or the tourist boom (Cole,
2012). This last gives cause for "complex andinterrelated changes to the economy, the culture,
the environment and the policies" (Gossling, 2003, pp 18). Certainly, natural resources being
used by tourist industry may have different impacts. Thus, the Political Ecology of Tourism
approach isa good conceptual frameworkin order to understand and define the relationship
between environment and society (Douglas, 2014). Tourist sector is known as a big water
consumer (Cole, 2012) because tourists not only consume water for personal uses, but they
consume itthrough numerous leisureactivitiesin which wateruse is required (Gossling et al.,
2012). However, the more water is used, the more wastewater is produced. In that sense,
wastewater must be treated in order to reduce and minimize its environmental impact
(Gladstone, Curley, & Shokri, 2013). In fact, discharging untreated wastewater into aquatic
and/or marine ecosystems is one of the main environmental threats and could resultin the

pollution of valuable water resources (Stonich, 1998).

Wastewater treatment systems are critical to guarantee environmental quality of coastal
regions and require an actual political commitment by publicadministration through adequate
investment. Inrecentyears, the European framework directives have legitimized these large
economicinvestments -always to promote asustainable development- because all the States
Members have to comply with the legislation. Thus, the Water Framework Directive (WFD)
(2000/60/CE), approved by the European Parliament in 2000, is the starting point for an
integrated water resources management and the improvement of aquatic and marine
ecosystems. Due to the WFD, all the European states should adopt the proper mechanisms to
achieve the main European Union principles. The environmentalimprovement of water bodies
must go through the management of wastewater treatment systems funded by public

administration.

Taking a conceptual approach derived from the Political Ecology of Tourism, the aim of this
study is to explore the close relationship among tourism boom, economic and technological
investments related to urban wastewater management and the improvement of

environmental quality of the Costa Brava swimming areas. This study is structured as follows.
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Firstly, we present the study area, emphasizing the main points related to tourism sector.
Secondly, through a retrospective analysis, we explain the main synergies and relationships
between tourist development and urban wastewater treatment management. Finally, we

present the conclusions, focusing on which trends have been followed in our case study and

what are the scenarios related to wastewater management and governance.

5.1.3 The Costa Brava

The Costa Brava, located on the northeastern Iberian Peninsula coast, includes 22 coastal
municipalitiesin Girona Province (Northeast Catalonia, Spain), stretching from Portbou on the
Catalan-French border, to Blanes, nearthe Barcelona Province. The coast has a lineal length of
158 km, but because of the presence of numerous gulfs and capes, this length rise to 274 km.
The 22 municipalities cover 662 km?, or 11% of the total area of Girona Province. Dry, hot
summers and mild winters, which are typical of coastal Mediterranean climates, characterize
the Costa Brava. Despite interannual variability, most precipitation in this region occurs during

the autumn.

0 40 80 km
I O

- Urbanized land area

Figure 5.1. Evolution of urban areas in the Costa Brava. 1956, 1980 and 2009.
Source: compiled by the authors from data provided by Marti (2005) and CREAF (2009).

Due to policies based on tourism-construction dualism, instead of a more commercial tourist

accommodation, second-homeurbanizations have become the main tourist resource offered
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inthe CostaBrava (Figure 5.1). As a consequence of these policies, nowadays three quarters of

accommodation beds in the Costa Brava correspond to residential tourism.

According to the Occupation and Business Observatory, from October 2014 to September
2015, the origin of foreign tourists was divided as follows: firstly, tourists coming from France
(28.7%), secondly those coming from the United Kingdom (10.7%) and thirdly, Germany (7.6%)
(OEQ, 2015). The seasonality isstill really pronounced and determined by the school holidays.
High rates of summer occupancy with intense resource consumption -specially energy and
water- and the low influx of visitors during the winter period, are two of the most relevant
environmental and economicimpacts in the region. Despite the potential climatic conditions
for costal tourism, that could extend the peak season and promote the winter products
campaigns, only some municipalities, as Lloret de Mar, have achieved an extended tourism

season by offering different packages during low season.

5.1.4 Tourism and wastewater treatment in the Costa Brava

The tourist development on the region has caused new needs related to the use and
consumption of natural resources and the management and treatment of wastewater. In that
sense, and according to the goal of this study, the main synergies between tourist
developmentand sewage treatment and purification in the Costa Brava during the XX century

and the beginning of the XXI are analysed.

5.1.4.1 Uncontrolled effluent discharge (The beginning of XX century-1980)

Before the massive arrivals of tourists, at the beginning of the XX century, the Girona Province
coast was visited sporadically. The low tourists flow came to the Costa Brava to enjoy the sea,
attracted also by the landscape singularity. These tourist “pioneers” were part of the
bourgeoisie and mainly came from the main cities located in a short distance to the Costa
Brava. Gradually, first summer houses werebuilt around the Costa Bravatowns. Later, tourists
from further away, formed by artists, writers and aristocrats, visited this coastal region. They
started to build luxurious second homes. Usually these second homes were located on high
and isolated places with great seaviews. The tourism consolidation period beganinthe fifties.
In this sense, the initial urban development process caused by tourist arrivals was easy to
assimilate. However, as a consequence of the massiveinternational tourist arrivals in the later
decades, organized mainly by tour operators, urban growth was so disproportionate that soon
the first environmental impacts were noticeable. Decision-makers with experience in urban
strategy planning were appointed to deal with mass tourism issues, such as the lack of

transport infrastructures in the Costa Brava. The construction of the Girona Province airport,
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the AP7 highway to the French border, and the secondary road network solved the isolation of
the coastal towns butlead to the consolidation of a tourist model excessively focused on the
Costa Brava coastal area (Llurdés, 2002). Certainly, regarding the number of tourist arrivals and
hotels availability, during this period tourismin the Costa Brava would experience its peak. In
fact, Girona Province, the Balearic Islands, Alicante, Malaga and the Canary Islands,
represented between 80% and 85% of all foreign overnight stays in Spain (Vasallo, 1999).
Increasing tourist demand caused substantial social, urban and economic changes along the
coastline and two different tourist types coexisted during the sixties and the seventies: mass
tourism, which was growing faster, and pre-Fordist tourism, which was surviving the fast
changing conditions (Gabarda-Mallorqui & Ribas, 2016). The Fordist tourism, a tourist model
based on landscape homogeneity with high urban growth rates (425% from 1956 to 1980)
(Marti, 2005), would reach its highest duringthe sixties. In that sense, tourism consolidation in
the Costa Brava caused severe environmental impacts, such as the wastewater generation and
the overexploitation of water resources, among others. High water consumption, especially
during summer months (high season), would imply the generation of large volumes of
wastewater. Due to uncontrolled wastewater discharged into streams or directly to the sea,
the aquatic and marine ecosystems were in risk of water pollution. The lack of an actual urban
wastewater management threatened the tourist reputation of the Costa Brava. Interest in
improving the quality of swimming areas on the Costa Brava materialized with the creation in
1971 of the CCB, a key milestone in urban wastewater treatment management. 27
municipalities, the Head of Girona Province and the watershed administrator (then called the
Eastern Pyrenees Hydrographical Confederation (CHPO)) joined together with a main goal:

build an efficient wastewater system required to cope with water pollutionin swimmingareas.

The CCB was created when first concerns arose about the quick and severe coastal
transformation caused by the tourism. The publication of an especial issue inaregional journal
in the summer of 1975 called "Costa Brava Trial" (Judici a la Costa Brava, in catalan) would
become the precedent of the First Costa Brava debate, hold at the end of 1976 (Aragd, 1996).
It was aimed to discuss common concerns about the growing problems inthe Costa Brava. The
debate compiled all the communications presented and became the main principle for a more
sustainable and rational development in the Costa Brava. One of the communications
presented by the Commission of the Ter River Protection reported the lack of mechanisms to
avoid the uncontrolled wastewater that was discharged into the Ter River and demanded

measures to treat urban wastewater. Additionally, and some years later, the White Tourism
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Paper of Catalonia (GENCAT, 1983) coincided with the high level of pollution in rivers and
streams because they "were currently receiving effluents coming from important towns that

arrive there without any treatment".

The CCB was in charge of drafting the Wastewater Treatment Infrastructures Plan of the Costa
Brava (1971-1975), a strategy program through which the first wastewater treatment plants
and sewersystems were builtin 8 Costa Brava municipalities (Serra, Sala, & Mujeriego, 2002).
At the beginning of 1980, and only within the 9 years of CCB, 7 out of 22 municipalities of the
Costa Brava would have awastewatertreatment system. The management was shared among
three administration levels. The Spanish central government financed the 50% of all the
constructions reflected in the plan, whilethe CCB managed the funding for the 50% left to the
municipalities. The CHPO was responsible for building the wastewater treatment plants. The
operational costs were funded out of tax revenues charged to households, hotels and

campsites connected to the sewer system.

5.1.4.2 The joint wastewater management and the environmental improvement of
swimming areas (1980-1993)
During the eighties, and after the tourist boom, first evidences of crisis in the tourist sector
started to emerge. Both number of tourist arrivals and the revenue per tourist were reduced
and caused a decline intourism development (Prat & Canoves, 2012). New competitive tourist
destinations that were launched would make the Spanish tourist crisis effects more severe
(Dekker & Hoekstra, 1992; Llurdés & Blanco, 2007). This regression resulted in an obstacle to
new beds offer and hotel sector obsolescence (Vasallo, 1999) due to a lack of tourist
innovation and diversification. To deal with the tourist model stagnation, the Framework Plan
for Spanish Tourism Competitiveness was developed in 1992 to update Spain's tourist policies
and reorganize the sectorfocusing on the modernization of hotel industry. The realization of
this plan through operative actions was focused on addressing the tourist sector to new
markets targeting higherincome tourists, and increase hotel industry competitive based on a
qualityimprovement (Deya & Tirado, 2011). Thus, between 1992 and 1999, Costa Brava tourist
sectorwas adapted to a majorcategorization: three- to five-star hotels gained market share at
the expense of guesthouses and one- and two-star hotels. However, regarding water supply
management, this tourist modernization lead to an increase in the presence of gardens and
swimming poolsin Costa Brava hotel industry, two hotel services that requires large quantity

of water to operate (Serra, 1987) and implied an important increase in water consumption.
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During the eighties, a new institutional reform concerning water management in the Costa
Brava, and especially wastewater management, was performed. With the passing of the
Decree 350/1985, the Regional Government of Catalonia was granted competences with
regards to wastewater management and jurisdictions were constituted. The CCB was the only
administrator in charge of zone number 14, the Costa Brava. Moreover, construction of
wastewater systems and their maintenance funding service was modified. The CCB started to
raise taxes (the ITS tax) due to the need to defray the urban wastewater treatment costs. This
new tax design would permit to lead the paradox related to the previous tax, which was paid
only by those who treat urban wastewater (that is "I am the one who protects the
environmentand also who have to pay a tax to cover the cost related to"). The tax was applied
on the water bill of households, hotels and/or campsites, whether were connected to sewer
systemsornot (Serra, 1987). In terms of planning, the CCB drafted and implemented the Costa
Brava Wastewater Treatment Special Plan, an updated plan where different studies, projects

and constructions related to urban wastewater treatment and their operational costs were

included.

After numerous urban sewage treatment plants started operate in some Costa Brava
municipalities (14 plants in 1990), the quality of swimming areas and beaches improved over
time. In fact, this was the first goal regarding the CCB foundation, besides the water supply
management that was also another important issue managed by the CCB. These wastewater
treatment plants made possible the minimization of the pollution of Costa Brava’s aquatic and
marine ecosystems. In Catalonia, since 1984, seawater quality monitoring wasimplemented in
line with the UE Seawater Directive 76/60/CEE. From the creation of the Environment General
Manager of Catalonia Regional Government, the physicochemical testing of swimming areas
water quality wasincludedinthe monitoring. Thus, during the summer high season since the
1990’s until now, weekly water quality monitoring of the coastal swimming areas of Catalonia
has been carried out. As an example, and thanks to the treatment of Costa Brava urban

wastewater, the quality of some beaches has improved significantly.

5.1.4.3 The recentralization of the wastewater treatment management and tourist
planning (1993-2008)

After a period of an anarchic tourist development, the need for planning and designing the

Costa Brava tourism growth strategy was detected. For this purpose, in 1997 it was created the

Sustainable Tourist Development Plan of Girona Province, promoted by the Costa Brava

Tourism Board. This planidentified hotel industry obsolescence in terms of infrastructure and
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service offer. It also raised concerns about the lack of investment to satisfy tourists’ need or to
access to new demand sectors. Although the plan diagnosis took into account economic, social
and environmental issues of the tourism sector, water management was not addressed. In
environmental terms, the plan aimed to achieve a "well-balanced and organized tourist
developmentin harmony with cultural and natural environment", but not find sustainable and
fair water management solutions. Despite tourist crisis effects, second homes gained
significance within tourist accommodation offer and in 1991 the 61% of all the homes in the
Costa Brava were second residences. The evolution of residential tourism was so important

that soon "an actual holidays metropolitan area" was created (Fraguell, 1994).

At the beginning of the nineties, in Catalonia, and in terms of organization, wastewater
treatment management was organized through two jurisdictions: the A zone, comprised by
river basins within Catalonia; and the B zone, where the intercommunity watersheds were
included. In 1993, Costa Brava region would be included in the A zone. Thus, the Costa Brava
Wastewater Treatment Special Plan was combined with the Catalan Wastewater Treatment
General Plan. Afterthat, the Catalan Regional Government took charge of CCB role and the ITS
tax management was revoked. This centralization process resulted in the fact that the Catalan
Regional Government contributed to the funding of wastewater infrastructures development
and maintenance (Serraetal., 2002). Duringthe nineties, 7wastewater treatment plants were
built and, including the pre-existing 15, all the Costa Brava municipalities had a wastewater

treatment system.

Despite the signs of stagnationinthe tourist model during the nineties, the 2000s were more
favourable to boost tourism sector recover. At least during the first years, betwe en 2001 and
2007, CostaBrava touristarrivalsratesincreased by an annual average of 3.88%. Thus, tourism
has become during the 2000s in Catalan, and therefore of the Costa Brava, a key sector for the
regional economy (Duro, 2011). In 2005, tourism was one of the economic activities with
major contribution to the Costa Brava GDP (16.17%) which was higher than Catalan average
GDP (10.23%). Because of the economicdependency on tourism in the Costa Brava, the 2000s
were an important milestone regarding tourist strategy planning. Thus, in 2002, the first
Tourism Law was approved by the Catalan Regional Parliament. However, Catalonia would be
the latest Spanishregiontoapprove a law that regulates tourist activities. Moreover it would
be approved withoutawide consensusinthe Catalan Parliament, with adifference of only one
vote (Lopez Palomeque, 2004). Another important milestone related to Catalonia tourism

management was the First Tourist Strategic Plan approved in 2005. This strategic plan was
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focused on the need to manage land and natural resource uses to tackle the environmental

problems caused by tourist activities.
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Figure 5.2. Reclaimed water produced in the Costa Brava. 1989-2013.
Source: compiled by the authors from data provided by CCB.

Undoubtedly, water planning and management received, during this period, different inputs
that would force public administration to adapt to new directives and regulations. Certainly,
the Water Framework Directive (WFD) approved in 2000 by the European Parliament became
a new starting point for water resources management (Gabarda-Mallorqui & Ribas, 2016). The
creation of the Catalan Water Agency (ACA) asa main publicadministratorin charge of Catalan
water management would becomeakey milestoneto materialize the WDF principles. Among
different policies, the ACA proposed and promoted the creation of anew water tax that would
be applied in the water bills and aimed to cover operational costs related to wastewater
treatment management. Despitethe wastewatertreatment management recentralization, the
CCB was still the Costa Brava main administrator. One of the most important strategies
developed towards a more sustainable water resources management in the Costa Brava has
been the decision to reuse reclaimed wastewater. From 1996 to 2015, 600 hm? of wastewater
have been treated through wastewater treatment plants. The initiative to reuse this treated
wastewater quantity has resulted inanew waterresource used toirrigate public gardens, golf
fields, aquiferrecharge and non-potable municipal uses as publicspace cleaning. The quantity
of reclaimed wastewater accumulated from the 1989 to 2013 has reached the 67 hm? (see

Figure 5.2).
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5.1.4.4 The public administration crisis and the first privatization processes related to
water management (2008-2014)
The economic crisis that started in 2008 accelerated privatizations processes in services
related to water management. Inthat context, publicadministrationis living an adjustment in
its fundingand its action capacity, with strong measures to control the expenses and halt the
deficit. In the Spanish context, according to the Spanish Association of Supply and Sanitation
PublicOperators (AEOPAS), in 1996, 63% of the population was supplied by public companies.
In 2005, this percentage decreased to a 52% and, in 2010, to a 47%. The AEOPAS noticed that,
by the end of 2015, a 57% of the population would be supplied by private companies.
Privatization processes are being carried out without a desirable debate and are based on
supposed public-private collaboration. Generally, they are focused on public-private joint
venture where public administrator has the 51% of the shares but finally the real control is
managed by the private partner through clauses that give them exclusive competences with
regard to general management. Therefore, and according to AEOPAS, although local
administrators receive the income related to management transfer, atthe end it could lose its
control over real water resources and, the private partner, might operate in secretive

monopolistic conditions.

In Catalonia, according a study carried out by “Water is Life” (Aigua és vida, in catalan)
association in 2015, it is thought that almost the 84% of the population in the region, thatis
6.31 million inhabitants, were living in municipalities where water supply management was
managed by private or semi-private companies. Only the 16% was managed by a public
administrator (Garriga, 2015). In the Costa Brava municipalities, according the same source,
only one of them had publicmanagementandinthe otherthree the management was carried

out by a public-private joint venture.

Regarding highlevel water supply system in the Costa Brava, in January 2010 a public-private
joint venture, called ABASTEM, was established formed by the CCB, who had the 48% of the
shares, and two private companies, Aqualia and Sorea, with the 52% of the rest, as a major
private stockholder. This business structure is responsible for managing and guaranteeing
water supply to the municipalities of the Costa Brava. This kind of mixt-based management
started to operate 4 years afterthe creation, in 2006, of a similarbusiness structure to manage
high level wastewater treatment systems which until that date was under the administration
of the CCB. Thus, with this purpose, the Mixt-based Water Company of the Costa Brava
(EMACBSA) was created. Inthat case, the private partner owned the 66.6% of the shares (data

provided by EMACBSA).
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At the same time, the ACA experienced a similar privatization process. The deficit coming from
the difference between the water tax revenues and even higher expenses related to water
infrastructure developments that the ACA is dealing with, has resulted in a severe
indebtedness. The ACA has rescinded part of its publicservices and investments as well as part
of its staff. As a consequence, the last privatization process has been appeared in 2012 with
the tenderforthe contract to manage high level watersupply systemto five millions of people
from the Metropolitan Area of Barcelona, previously operated by the public company Ter-
Llobregat Water (ATLL). It was a polemical process carried out by the Catalan Regional
Government that resulted in the privatization of water supply in favour of Acciona Company
for a period of 50 years (March, 2014). A year later, in 2013, the public-private joint venture
Barcelona Water SA, who supplies water to an important number of municipalities of

Barcelona Metropolitan Area, is created.

5.1.5 Discussion and conclusions

This study has analized how to understand the relations between tourist activities and their
impact to water resources through an approach related to the Political Ecology of Tourism.
This process allows to determine and identify which stakeholders are implied and what
processes have configurated the existing hydrosocial cycle in tourist areas such as the Costa
Brava. In fact, tourism has been the main factor that has motivated the environmental
improvement through the development of wastewater systems, fact that has allowed the
tourist development in the Costa Brava. The joint service management, such as urban
wastewater treatment, is considered as one strategic method followed in order to achieve a
high performance in terms of efficiency and equity (Hantke-Domas & Jouravlev, 2011). The
Costa Brava Consortium is an example of how a joint management allows overcoming

territorial inequality by establishing a common project at regional level.

Due to the WFD approval, environmental concerns are part of the agenda in the communal
legislative system. Thus, the strategic planning of the urban water cycle is placed on the top
priority of the local water resources management. The compulsory European directives have
legitimated the environmental discourse because all state members should implement the
proper actions in order to guarantee a high environmental quality needed to encourage
economicand social sustainable development. While wastewater management was based on
designand plan the construction of infrastructures, the governance model achieved to provide

the region with an efficient wastewater treatment system. Then, Costa Brava beaches and
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swimming areas quality, two of the most important tourist recources, improved significantly.
However, system loses efficiency when the administrator is in charge of the infrastructure
maintenance and operation. At this point, water management costs have been progressively
charged to citizens through application of taxes and/or increases in water price. Then, the
private capital inflow to public sanitation management companies is considered nowadays a

way to maintain the existing infrastructures and to fund new ones if necessary.

From this point of view, the medium-term challenge would be the fact that mechanisms of
publiccontrol ensure an equitable balance of the cost of environmental improvement among
the sectors involved. The WFD sets the recovery of water services costs but it mustinclude
alsothose related to wastewatertreatment. However, thisissue requires being highly careful
when the cost is transferred to all users. Moreover, it is fundamental to clarify the weight of
each possible water concepts and their management and governance role: water understood
as a natural resource with basic access or water as an object with which business and profit

expectations are generated.
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5.2 UNDERSTANDING REDUCTIONS IN WATER CONSUMPTION IN TOURIST

AREAS: A CASE STUDY OF THE COSTA BRAVA, SPAIN?

2 Gabarda-Mallorqui, A., Ribas, A. (2016). Understanding reductions in water consumption in
touristareas: A case study of the Costa Brava, Spain. International Journal of Water Resources

Management, 32(6), 912-930.
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5.2.1 Abstract

With nearly 3 million tourists per year, the Costa Brava (Spain) is one of the most frequently
visited tourist areas on the Mediterranean coast. The aim of this article is to understand its
hydrosocial cycle and to identify why water consumption per capitais decreasingin the region.
Overall, this decrease is not related to a single factor. Instead, many factors, including the
incorporation of technological and institutional innovations in water management, increasing
levels of social awareness related to saving water, the introduction of alternative water

resources and increasing water prices, must be considered together.
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5.2.2 Introduction

Water isimportant forthe development of tourist regions (Bafios, Vera, & Diez, 2010; Gossling
et al., 2012; Rico-Amords, 2007). In fact, the tourism industry is known to consume large
amounts of water (Cole, 2012) because visitors not only drink water but -mostly- they
consume itthrough leisure activities such as skiing, golfing or relaxing in spas (Gossling et al.,
2012; Stonich, 1998). Furthermore, hotel gardens, lakes, ponds and beaches are points of
interest for tourists (Gossling et al., 2012). Therefore, it is logical that water shortages
negativelyaffect the reputation of tourist destinations (Hall & Murphy, 2010; Rico-Amords et
al., 2013). For example, the summer drought of 2000 in the Baleariclslands (Spain) resulted in
severe water restrictions at the main tourist destination, Mallorca. The measure was
publicized in the German press and the spread of the news reduced the number of visitors

from that country to the island (Kent et al., 2002).

In ancienttimes, local water systems were based on resources that were withdrawn from the
environment with negligible anthropogenic impacts (Matés, 2009). Over time, the
intensification in the use of these systems has disrupted the natural water cycle, as demand
for water has often exceeded supplies. To meet human needs, the answer to this deficit has
often been the construction of new infrastructure to develop alternative local sources or to
enhance the connectedness of the water supply network. Water transactions and transfers
have always played an important role in the history of water management in the
Mediterranean Spain. The development of these infrastructures coincided with intense urban
growth in cities like Barcelona, and in tourist destinations like Alicante, Murcia, Malaga or
Marbella, and it was the most widespread mechanism used to ensure the water supply (Rico-
Amords, 2004). Thisisa good example that illustrates the concepts of the "hydrosocial cycle"
and the "hydrosocial watershed." Proponents of the "hydrosocial cycle" defend the need to
incorporate physical and social aspects when studying water; thus, any research into the
nature of water must be regarded as a combination of biophysical and socio-political factors
(Swyngedouw, 2009). For example, Larrabeiti (2013) argues that although "H,O flows through
the water cycle, wateras a resource flows through the hydrosocial cycle (a complex network of
pipelines, hydraulic engineering, water counters, quality requirements, water consumption,
etc.)" (p.149). Deriving from the "hydrosocial cycle", the concept of "hydrosocial watershed"
can be defined as a spatially and functionally complex system consisting of new water flows

that result from the extensive networks of stakeholders, policies and power.
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Despite the increasing magnitude and complexity of hydrosocial watersheds with intense
urban growth (Kennedy, Cuddihy, & Engel-Yan, 2007), water consumption per capita is
decreasing in the developed world (Albiol & Agulld, 2014; Wang, Small, & Dzombak, 2015).
Since the 1990s, after historic peaks in demand, a change in water consumption patterns has
been observed and per capita consumption has been consistently decreasing. Although one
cause of this decrease may be related to economic crises, we hypothesize that other factors,
which have rarely been explored, may play an important role in explaining these reductions.
These factors, whether technical, social or political in nature, often determine water
consumption, both domestic and industrial (Gil et al., 2015). For example, progress in the
installation of low-flow plumbing devices or the improvement of water supply infrastructures
leads toward more efficient water uses (Swaney, Santoro, Howarth, Hong, & Donaghy, 2011).
Similarly, growing social concern for environmental issues has resulted in more responsible
water consumption (Randolph & Troy, 2008), especially when citizens experience drought
episodes (March & Sauri, 2013). Public policies related to water resources management are
another relevant factor. The taxation system and water prices, for instance, are two
instruments frequently used to manage and reduce water consumption (Rogers, De Silva, &
Bhatia, 2002). Understanding these factors is especially important in Mediterranean coastal
touristareas, which have experienced intense demographicgrowth, even more intense urban

growth and severe changes in their water management systems in the last 40 years.

The aim of this article is to analyze the causes of recent reductions in water consumption at
tourist destinations where, as in the Costa Brava (Spain), visitors has increased every year.
Accordingto the National Institute of Statistics of Spain (data provided by INE), the Costa Brava
attracted nearly 3 million tourists to hotels and more than 1 million tourists to campsites in
2013, making it one of the most popular sun and sand destinations in Southern Europe. The
Costa Brava enjoys a typical Mediterranean climate, but also one where water resources are
limited and droughts are frequent. In addition the region is affected by climate change, and
increases in drought frequency and magnitude can be expected (IPCC, 2013; Ribas, Calbd,

Llausas, & Lépez-Bustins, 2010; Sauri et al, 2013).

This paperis structured as follows. First, we introduce briefly the study area and its available
hydrologic resources are presented. After this we present for four periods the main points
related to the evolution of tourism and water management in the region. Next, the causes of
the decreased per capita water consumption from 2000-2010 are analyzed. Finally,

conclusions are presented and the roles of the discussed factors in managing hydrologic
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resources are assessed according to the European Union Water Framework Directive and

integrated water resource management principles.

5.2.3 Costa Brava (Girona, Spain)

The Costa Brava, located on the northeastern coast of the Iberian Peninsula, includes 22
coastal municipalities in Girona Province (Northeast Catalonia, Spain), stretching from Portbou
on the Catalan-French border, to Blanes, near the Barcelona Province (Figure 5.3). With the
creation of the Girona - Costa Brava Tourism Board in 1976, the Costa Brava tourist brand was
formed, also including the inland areas of the province (Gay, 2007). However, this paper
analyzes only the 22 coastal municipalities of the Costa Brava, except in cases for which data
were only availableforthe whole Costa Brava tourist brand. These 22 municipalities cover 662
km?, or 11% of the total area of Girona Province. Dry, hot summers and mild winters, which
are typical of coastal Mediterranean climates, characterize the Costa Brava. Despite

interannual variability, most precipitation in this region occurs during the autumn.
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Figure 5.3. Study area.

The Muga, Fluvia, Ter and Tordera watersheds and coastal streams represent the region's
hydrological system. In 2012, the population in the study area was slightly more than 250,000
inhabitants, who are joined by a fulltime seasonal population which represents more than 80%
of the resident population in municipalities such as Tossa de Mar and Castell-Platja d’Aro
(88.3% and 82.7%, respectively). In terms of land use, the urban area increased nearly 8-fold

duringthe second half of the twentieth century, from 1,149 hectares in 1957 to 8,815 in 2003.

Maritime urban facades, urban sprawl around historic towns and the development of sport
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and recreational facilities such as golf courses and marinas, have contributed to shape a highly

fragmented territory (Marti, 2005).

5.2.3.1 Hydrologic resources

Currently, water is supplied to the Costa Brava region both through conventional hydrologic
resources, such as surface water canals that carry water from the Fluvia, Muga, Ter and
Tordera Rivers, and the extraction of groundwater from wells, and non-conventional
resources, such as desalination plants and reclaimed watersupply systems. The water supplied
from surface resources comesfrom the Portbou, Darnius-Boadella and Ter dams, which were
constructed in the 1960s and 1970s. The reservoir of Portbou, which is located in the Cap de
Creus-Costa Brava North Basin, has a storage capacity of approximately 1hm® and supplies the
municipality of Portbou. The Darnius-Boadella Dam in the Muga watershed forms a reservoir
with a capacity of 61.1 hm?® and was built to supply the city of Figueres and to irrigate the fields
on the plains of Alt Emporda (Ribas, Calbé, Llausas, & Lépez, 2008). Today, this reservoirserves
as the main water supply for several Costa Brava municipalities, including Roses, Llan¢a and

Castell6 d’Empuries.

Located in the Ter Basin, a system of three dams, the Sau, the Susqueda and the Pasteral,
forms a reservoir with a capacity of approximately 400 hm?>. A portion of the water volume
from the Pasteral Dam is diverted to treatment plants in Montfulla (Girona province) and
Cardedeu (Barcelona province), which distribute potable water to the metropolitan areas of
Barcelona, Gironaand also to the Costa Brava. The existing groundwater bodies underlying the
Costa Brava (see Figure 5.3) face different anthropogenic pressures. Although the Emporda
and Ter fluvio-deltaicaquifers (Costa Brava North and Central) are not overexploited, aquifers
in the lower Costa Brava region and lower Tordera watershed (Costa Brava South) are under
intense pressuredue to the high volume of water withdrawals relative to water availability. A
third supply source is the Tordera desalination plant, which was established in 2002 and
supplies the Costa Brava municipalities of Lloret de Mar, Tossa de Mar and Blanes. When the
desalination plantfirst opened, it provided approximately 10hm? peryear. Nevertheless, after
a severe drought occurred between 2007 and 2008, the plant was expanded to a production
capacity of 20 hm?® per year. However, the desalination plant only operates in critical water
emergency cases. The contributions of reclaimed water to the supply systems are noteworthy.

Among other uses, recycled water is used to irrigate golf courses and to clean public areas.
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5.2.3.2 Tourism as the main economic sector of the Costa Brava region

Relative to the number of visitors and overnight hotel stays in Spain, the Costa Brava is one of
the 10 most popular Spanish tourist brands. According to Duro (2011), the weight of the
tourism sector in the Costa Brava economy for 2010 was 17.1% of the GDP, or 1,907 million
euros (for Catalonia, tourism represented 11.08% of the GDP). The direct contribution of
tourism to overall employment in the Costa Brava in 2010 was 18.7% (approximately 46,000

jobs).

In 2010, tourist accommodations across the 22 Costa Brava municipalities included 106,373
second homes, 82 campsites and 351 hotels (ITE, 1970-2010a, 1970-2010b), which is
equivalent to 427,417 beds (263,563 in second homes, 88,818 in campsites and 75,036 in
hotels). Most of the hotel facilities were three- and four-star accommodations (125 and 51
hotels, respectively), followed by two- and one-star hotels and guesthouses. The campsites
were generally first-class (62% of the existing beds in the Costa Brava) and second-class
facilities. Compared with hotels and campsites, second homes accounted for 62% to 65% of
the tourist bedsinthe Costa Brava from the beginning of the 1980s until 2010 (Roca, Villares,
& Ortego, 2009; Valdunciel, 2011). Apart from these accommodation facilities, additional
major tourist services withinthe Costa Bravathat require waterto operate include golf courses

(4), marinas (17) and water parks (3).

5.2.4 Water management and the evolution of tourism: the synergies

Changes in water management caused by tourism growth in the Costa Brava region occurred

over the following four distinct periods.

5.2.4.1 1950-1975: The tourism boom and the local exploitation of groundwater

In terms of foreign overnights and hotel availability, tourism activities reached their peak
throughout the Costa Brava during this period. In fact, Girona Province, the Balearic Islands,
Alicante, Malagaand two provinces in the Canary Islands represented between 80% and 85%
of all foreign overnight stays in Spain during this period (Vasallo, 1999). Between 1956 and
1975, the average annual growth rate of the number of available hotel beds in the Costa Brava
was 13%, and the average annual growth rate of the number of hotels was 7.77% (ITE, 1970-
2010b). In fact, touristdemand resulted in social, economicand urban changes throughout the
coast, leading to the coexistence of two types of tourism in the late 1960s and 1970s: mass
tourism, which was emergingvery quickly, and pre-Fordist tourism, which survived the rapidly

changing conditions.
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Until the 1960s, the main sources of water for the municipalities of the Costa Brava region
were local basins and sub-basins along the coast of Girona Province. Many of the towns along
the Costa Brava relied on nearby groundwater extraction wells, which were often located
within the same municipality, and water management was mostly a municipal matter (M.
Serra, 2009). Despite the large number of visitors during the summer, traditional water
supplieswereenough formeeting the water needs of the residential and tourist populations.
At the end of the 1960s, four of the five dams currently in existence in Girona Province began
operating. However, the reason for constructing these large water infrastructure projects was
related to the need to diversify and increase the water supply for the metropolitan areas of
Barcelonaand Gironarather thanto supply the municipalities of the Costa Brava, which were
self-sufficient. In 1963, the Sau Dam, which is located in the Ter Basin, was inaugurated. The
Sau Dam was constructed to store water, distribute it to the metropolitan area of Barcelona
and regulate flooding on the Ter River. Five years later, the Susqueda Dam (also in the Ter
Basin) began operating. The following year, the Darnius-Boadella Dam (on the Muga Basin)
opened. Both of these dams were built to ensure the water supply for the cities of Barcelona,
Girona and Figueres and forirrigation for 12,000 hectares of the Emporda plain (Pavén, 2007).

The Portbou Reservoir was constructed in 1975 to store water for Portbou.

5.2.4.2 1975-1985: The maturity of the tourism sector and the problem of sewage

Butler observes that many resorts in the Costa Brava began to stagnate during the 1980s.
These resorts reached their maximum number of visitors and witnessed increasing social and
environmental problems associated with tourism activities (Butler, 2006). Following the trends
of the previous years, tourist arrivals in the area peaked as the availability of hotel rooms
remained constant. However, the construction of new second homes represented a starting
point for residential tourism. In 1981, 54% of the households in the Costa Brava were second
homes. From that point on, "tourism-based growth" was synonymous with "urban growth"
(Sala, Sala, Ordeix, Boix, & Couso, 2007). The emergence of new building developments, which
were builtina discontinuous way and were disaggregated from traditionaltowns, transformed
the coastal landscape of the Girona Province into a highly fragmented territory with tall
buildings onthe coastline and low-density residential areas just beyond the coastline (Marti,

2005).

During the 1980s, water consumption in the Costa Brava exceeded 460 liters per person per
day (PTGCB, 1988-1996). This high level of water consumption led to the overexploitation of

groundwater and surface water producing large impacts on the environment. The riverbanks
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began to dry out, the water table decreased, which led to saltwater intrusion (Sala et al.,
2007), and the aquatic and marine ecosystems were endangered by wastewater that was
spilled directlyinto the streams and the sea. Inthe early 1980s, some of the water catchments
could no longer supply the population, and water supply had to be withdrawn from outside
the municipal limits. The first major investments made to transport water from external
sources occurred during the 1980s and was focused on increasing the water supply by using
large hydraulic infrastructures. This approach corresponded with the major guidelines for
Spanish water planning outlined in the early twentieth century (Arrojo, 2001; Salazar & Pineda,
2010; Villar, 2010) and did not address decreasing demand. In addition, extractive wells for the
municipalities of Roses and Cadaqués were built in Castellé d'Empuries, while Pals and
Palafrugell constructed wells within the municipality of Gualta, and Tossa de Mar and Lloret de

Mar diversified theirwater supply by drilling into the Lower Tordera aquifer (M. Serra, 2009).

An increase in sewage volume accompanied the increase in water consumption. In fact, the
White Paper on Tourism (GENCAT, 1983) reported a high level of river pollution because
sewage from major coastal towns was dumped untreated in rivers. Interest in improving the
environmental image of the coastal tourist municipalities materialized with the creation of the
Costa Brava Consortium (CCB), which was a key milestone in managing sewage during this
period. Specifically, the need to manage and treat wastewaterreleased into the searesultedin
the joining together of 27 municipalities from Girona, the head of Girona Province and the
watershed administrator (then called the Eastern Pyrenees Hydrographic Confederation
(CHPO)) to build the necessary infrastructure for treating and purifying wastewater. The CCB
was in charge of drafting the First Infrastructure Plan to Sanitize the Costa Brava (M. Serra et
al., 2002). In the late 1980s, 20 years after the creation of the CCB, 14 of the 22 municipalities
of the Costa Brava region had wastewater treatment plants. However, the water supply
systemsin many townsstill faced sever problems, and the municipalities were often forced to
seek external water sources to meet their needs, especially during peak demand in the

summer.

5.2.4.3 1985-2000: The modernization of the tourist infrastructure and external hydrologic
resources

Given the stagnation of the Spanish tourism model, already foreshadowed in the 1980s, the

Framework Plan for Spanish Tourism Competitiveness was developed in 1992 to update

Spain'stourism policy and reorganize the sector by focusing on the modernization of the hotel

industry. Thus, between 1992 and 1999, three- to five-star hotels in the Costa Brava gained

market share at the expense of guesthouses and one- and two-star hotels. This modernization
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process involved an increase in the presence of pools and hotel gardens, two services that
require water, and resultedinasubstantial increasein water demand from the tourism se ctor
(Deya & Tirado, 2011). In 1985 and 2000, 23% and 49% of hotels and 41% and 75% of
campsites, respectively, had swimming pools. Hotels experienced the same growth rates for

gardens and green zones. In 1985 and 2000, 32% and 71% of the hotels in the region had
gardens, respectively (ITE, 1970-2010a, 1970-2010b).

Percapita water consumption reached 500 |/d during the early 1990s (PTGCB, 1988-1996), and
some aquifersthat were traditionally reliable sources of water began showing serious signs of
overexploitation. The intrusion of seawaterinto the groundwaterand pollution from different
sources, such as intensive agriculture and uncontrolled sewage, were the most common
problems. The lack of waterforced municipalitiesin the Costa Brava to seek resources beyond
municipal boundaries. Thus, the transportation of water from reservoirs outside of municipal
limits was a generally utilized water supply method throughout the region during the 1990s. In
1993, a new pipeline managed by the CCB began operating, supplying water from the water
treatment plant in Montfulla (30 km away from the Costa Brava) to the central region of the
Costa Brava. Since then, the water collected at the Pasteral Damin the middle of the River Ter

has served as a complementary water source for the central region of the Costa Brava.

5.2.4.4 2000-2010: The touristdependence, the Catalan Water Agency and severe droughts
Aftersigns of stagnationin tourism in the 1990s, the 2000s were favorable for the recovery of
the sector. Between 2004 and 2010, the number of tourists in the Costa Brava region
increased by an annual average of 2.32% and, despite the closure of a number of hotels each
year, the annual growth rate of available hotels recovered from -3.52% during the previous
decade, t0-1.09%. In 2000, tourism became one of the most consolidated economic sectors in
Cataloniaand Costa Brava. In fact, despite the effects of the economiccrisis, tourism activities
grew faster than the average Catalan economy between 2005 and 2010, which demonstrates
"the countercyclical nature of these activities and their role as an economic airbag" (Duro,
2011, p. 57). Certainly, the contribution of tourism in the Costa Brava to GDP increased by an
annual average of 2.23% from 2005 to 2010 as the GDP itself increased by 1.09%.

The approval of the Water Framework Directive (2000/60/EC) (WFD) in October 2000 by the
European Parliament was a new starting point for managing water resources. The directive
was created to protect inland surface waterand transitional, coastal and groundwater sources

and represents an actual organizational plan for waterresources thatall memberstates should
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adopt. The creation of the Catalan Water Agency (ACA), the main Catalan organization in
charge of water management, became important for implementing the WFD precepts and

principles.

The beginning of the 21st century was characterized by several periods of drought. In only five
years (between 1999 and 2003), three drought decrees were activated throughout the Catalan
territory. These decreesinvolved awareness campaigns and the development of measures to
save water and resulted in a significant reduction in per capita consumption throughout the
population. In 2003, after the first drought, water consumption in the Costa Brava was
approximately 363 liters per person per day (Ipd). In 2005, the water consumption decreased
to 330 Ipd. After 2008 and during the last episode of severe drought in Catalonia, water
consumption decreased to less than 300 Ipd (287 in 2008, 293 in 2009 and 284 in 2010). The
most significant decreases that occurred during the past 10 years were observed in 2008,
when domesticwater consumption was 10% lowerthaninthe previousyear (data provided by
the ACA). Since 1999, the sequence of dry years has forced public administrations to adopt
measures that ensure a stable water supply. For example, the lack of rain and the
overexploitation of the Lower Tordera aquifer, the main hydrologic resource supplying water
to the southern CostaBrava, aggravated the process of groundwater salinization. To allow the
groundwater to recover and to ensure a sufficient water supply for consumption, a
desalination plant was constructed in Blanes and a tertiary treatment system was
implemented at the wastewater treatment plant in the same municipality. One of the most
critical and significant drivers of water management in the Costa Brava and Catalonia was
another drought that occurred in 2007 and 2008. This drought, the worst in the Catalan
territory in the last 68 years, became a turning point that led to the reassessment of the
Catalan water management system. This latest drought highlighted the need to expand the
municipal water supply by seeking additional resources, both conventional and non-
conventional, to cope with future drought episodes. One of the actions performed was the
construction of a new desalination plant in Barcelona. Although this plant does not supply
water to the Costa Brava, it aims to reduce the pressure on the Ter-Llobregat extraction
system and provide more water to Girona Province. In March 2008, the Catalan Government
approved actions that would ensure a stable water supply to the Costa Brava. A new 22.5 km
pipelinewas built fromthe municipalwater tank in Castell-Platja d'Aro, which receives water
from the Montfulla water treatment plant, to the village of Torrent to distribute water to

municipalities in the central region of the Costa Brava, such as Begur and Palafrugell. Such
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interventions aimed to increase the water supply to the Costa Brava by diversifying sources

during the years following the drought.

5.2.5 Hydrosocial watershed growth in the Costa Brava region

Important tourist developments have occurred in the Costa Brava since the middle of the last
century and have progressively increased the total demand for water while the region's
hydrosocial watershed has gradually extended. Over the years, many of the municipalities in
the Costa Brava have realized that local water resources cannot guarantee the water supply
required for desired social and economic development or to cope with increasing water

demands, especially during the summer months (Figure 5.4).
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Figure 5.4. Annual water consumption and hotel and campsite travelers in the Costa Brava, 1970-
2010.
Source: data provided by National Statistical Institute and Catalan Water Agency.

However, unlike other areas in the Iberian Peninsula, the tourist boom and the increased
number of visitors have primarily driven the extraction of water from beyond municipal limits
in the Costa Brava. Only 3 of the 22 coastal municipalities developed water supplies from
external resources before the tourist boom. In other municipalities, the water infrastructure
was developed during the second half of the twentieth century to enable the transportation of

water over long distances.

Later, water was obtained from wells built in the 1980s that were located outside of the
municipalities or from pipelines that were built in the 2000s. These sources of waterin the

Costa Brava allowed its hydrosocial watershed to increase, as it became a major international
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tourist hub (Figure 5.5). However, this change did not occur without conflict or tension
(Ventura, 2005). In the early 2000s, the search for new water resources began. The
construction of a desalination plantand the increased production of reclaimed water provided
two new and non-conventional hydrologic resources for the Costa Brava that halted the

growth of both the hydrosocial watershed and the use of water transported from external

sources.
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Figure 5.5. Lineal distance between Costa Brava municipalities and their water supply resources, 1950-
2010.

5.2.6 Decrease in water consumption per capita

Reductions in domestic water consumption per capita in the Costa Brava (see Figure 5.6) are
not isolated. Indeed, these reductions are part of a general trend that has been witnessed in
numerous developed citiesinrecentyears, such as New York, Barcelona, Alicante and Madrid
(Bafios et al., 2010; Cubillo, Moreno, & Ortega, 2008; March & Sauri, 2013; Swaney et al.,
2011). In the Costa Brava, this reduction would not be possible without the influence of several

factors that affect both water supply policies and demand management.
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Figure 5.6. Evolution of the number of inhabitants and per capita water consumption in the Costa
Brava, 1980-2010.

Source: data provided by Catalan Statistical Institute and Catalan Water Agency.

*In light grey, water consumption according to the population census. In dark grey, water
consumption according to the fulltime seasonal population.

5.2.6.1 Technological and institutional innovations

Technological innovations are a keystone of sustainable water resource management
(Martinez, Escolero, & Kralisch, 2010; Styles, Schoenberger, & Galvez-Martos, 2015). Many
plumbing devices and innovative instruments that can reduce water consumption in the
tourist sector have been implemented. Current tap systems have aerators and/or automatic
locking, among others. In fact, high energy-efficient appliances consume between 40% and
60% less water (Albiol & Agullé, 2014). Thus, it is important to consider that national and
regional legislationin Spain regarding water savingsis currently clearlycommitted to adopting
such devices. As a result of the adoption of European Directive 2002/91/CE in Spain, the
Technical Building Code regulates the mandatory installation of water-saving mechanisms
(BOE, 2006). Meanwhile, in Catalonia, the “Eco-efficiency” Decree complements the Spanish
building code (DOGC 2006). This Catalan regulation creates an obligation to adopt water-
saving devices, such as dual-flush toilets, in new buildings and/or existing buildings that are
refurbished. Based on the Catalan Municipal and Local Government Law (DOGC, 2003),
municipalities control the water supply, sewage and wastewatertreatmentand have theirown
water management regulations and planning instruments (water supply master plans,
municipal ordinances for water saving, etc.). These instruments encourage water conservation
by including water-saving systems in buildings and public places (Recorda, 2011). Moreover,
improvementsin municipal supply networks have enabled a leap to modern systems (Matés,

2009). Since the nineteenth century, large Spanish cities have invested inimprovements to the
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supply network and have overcome structural deficits experienced during the pre-industrial
period. Thus, leaks and losses have been minimized in water distribution systems by reducing

the total volume of water consumed (Albiol & Agulld, 2014).

The Costa Brava provides agood example of aregion that has effectively prioritized programs
for saving water. Hotel Samba of the Samba Hotels chain, a three-star hotel with 441 rooms
and 882 beds located in Lloret de Mar, was the first European hotel in its category to obtain
two environmental certifications, received almost simultaneously. In 1998, the hotel obtained
the ISO 14001 certification, which is a technical management standard created by the
International Organization for Standardization to minimize the environmentalimpacts of water
and energy consumption or waste generation by companies, organizations and/or economic
activities. One yearlater, the hotel received the EMAS (Eco-Management and Audit Scheme)
certification. The hotel's managers began its path to water efficiency by implementing multiple
actions that focused onreducing water consumption, including the installation of a system for
recycling grey water from bathrooms. The efficiency of this installation has been demonstrated
since 1997, when the consumption of waterwas greaterthan 350 Ipd. Consumption decreased
to approximately 75 Ipd in 2013. More than 10,000 m® of grey water has been recycled per
year since 2007, with a small reduction in 2013 (9,567 m?). Hotel Samba is now an

international leader in terms of water management and efficiency in tourist industry.

Institutional innovations in water management have also contributed significantly to
reductionsin water consumption. The joint management of basic services, such as the water
supply, isconsidered to be a strategic method forachieving maximum performance in te rms of
efficiency and equity (Hantke-Domas & Jouravlev, 2011). The first associations of
municipalities were established during the early twentieth century in Germany. For example,
the Commonwealth Basin Rh(in was created in response to the need for a plan that extended
beyond the city limits and that could operate with more flexibility. In Spain, there are some
examples of communal planning for water management among several municipalities
(Esparcia, 1997; Rodriguez, Menéndez, & Cadenas, 2005; Torregrosa & Sevilla, 2009). The CCB,
whichisa management modelshared by the 22 municipalities of the Costa Brava, the Head of
Girona province and 5 municipalities from Girona, was created in 1971 and is currently the
main water management authority in the Costa Brava. The CCB is widely regarded as an
excellentform of hydrologicgovernance. The management of the water supply and sanitation
services through this model has allowed the use of alternative water sources, such as

reclaimed water.
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5.2.6.2 Environmental awareness
Although no studies have shown a direct correlation between the volume of domestic water
consumed and a society's environmental awareness (Cubillo et al., 2008), the 2007-2008
Catalonia drought resulted in changes in consumption patterns that likely resulted from
greaterawareness of waterissues and water-saving techniques among users. Numerous media
campaigns were launched to help decrease the water consumption per capita. At the end of
the drought, the volume of water consumed continued to decrease. Although this decrease
was not only attributable to the campaigns conducted by the ACA (March, Doménech, & Sauri,
2013), the changes in water consumption patterns throughout the Costa Brava may be
partially explained by the greater environmental awareness developed during the last drought

in Catalonia (Domene & Sauri, 2006; Miras & Rego, 2004).

5.2.6.3 Alternative water resources

Recycling urban wastewater in regions with mass tourism may become an indispensable
process for sustainably managing water resources (Lahnsteiner & Lempert, 2007; Lazarova,
Sturny, & Sang, 2012). In cities such as Windhoek (Namibia), Honolulu (Hawaii), Saint
Petersburg (Florida), and Austin (Texas)and in Orange County (California), the use of reclaimed
wateris essential for water supply stability. Although further research is necessary to improve
the recycling process and ensure high water quality (M. Serra et al., 2002; Toze, 2006), the
production and consumption of reclaimed waterin the Costa Brava is a significant step toward

increased sustainability.

In fact, the CCB was one of the first institutions in Catalonia to introduce and promote a
debate regarding reclaimed water. Currently, 14 of 26 wastewater treatment plants in the
Costa Brava have tertiary treatment systems, which are necessary for recycling sewage. The
reclaimed water is used to water golf courses and to recharge groundwater and can also be
used as non-potable water in urban areas. Since the early 2000s, the volume of reclaimed
water increased to over 6 million m® per year, with 68 hm® produced between 1989 and 2013
(Figure 5.7). Lloret de Mar and Tossa de Mar currently provide the backbone for a specific
network forreclaimed water supply, while other municipalities, such as Portbou, Colera, Port
de la Selva, Cadaqués and Torroella de Montgri, have begun planning a parallel network. The
establishment of such networks is certainly a milestone in water management in the Costa
Brava, especially for municipalities whose supplies depend on their own water resources
and/or where the water supply involves high energy costs related to treatment processes or

transportation and distribution.
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Figure 5.7. Evolution of reclaimed water production in the Costa Brava, 1989-2013.
Source: data provided by Costa Brava Consortium.

5.2.6.4 The economic crisis and the price of water

The current economic crisis in Spain has harmed the domestic economy because prices for
most goods and services have increased without interruption since 2002 and the
unemployment rate is high, among other factors. In Catalonia, the annual variation in the
monthly Consumer Price Index (CPI) has remained at approximately 3% since 2002, although it
slightly decreased between 2008 and 2009 (to 1.5%) (data provided by IDESCAT). Meanwhile,
the unemployment rate in Catalonia has increased every year since the early 2000s. The
percentage of unemployed individuals relative to working individuals was 3.6% in 2000 and
reached nearly 11% in 2010. Furthermore, in early 2000, the proportion of unemployed people
inthe municipalities of the Costa Brava was low (between 1 and 2.5%); however, in late 2010,
the average proportion of unemployed people throughout the Costa Brava was 7.7%, and it
even reached 13% in some municipalities (CAPB, 2014). Thus, because household income is
one of the factors that explain domestic water consumption (Garcia et al., 2013; March &
Sauri, 2009), the current economic crisis and its impacts on the domestic Spanish economy
have potentially contributed to the decrease in water consumption. In addition, the
generalization of progressiverates, which increases prices forthe highest consumers, became
a mechanism for modulating domestic demand (Araral & Wang, 2013; Garcia-Salazar & Mora-
Flores, 2008; Sanchez & Blanco, 2012). However, members of the scientific community
disagree regarding the effectiveness of such measures for reducing consumption, and there is

a need for more advanced research on this sense (Tortajada, 2010). On one hand, several
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studies have concluded that adequate water rates based on a small increase in price "would
make unnecessary new infrastructures for water supply" (Villar, 2010, p. 353). On the other,

some research confirms that the price of water does not contribute to the moderation of

demand due to its inelasticity (S. Garcia & Reynaud, 2004).

In Catalonia, the Commission on Prices of the Regional Government annually establishes a
maximum percentage of variation in public service prices, such as water or urban public
transport. In addition, the municipal manager of the water supply, whether private, public or
mixed, may propose a new price per cubic meter of water based on an economic study of
costs; however, the City Council must approve any increase to ensure that it is acceptable
based on tax ordinances. If the new rates do not exceed the percentage proposed by the
Commission on Prices, authorization is not necessary. Otherwise, however, the Commission
must authorize a newly proposed price of water. Ultimately, the City Council has control over
settinga new price for water. Although the price of water in Spain is one of the lowest in the
European Union (Gonzalez-Gomez, Garcia-Rubio, & Guardiola, 2012), the prices of waterin the
Costa Brava have continuously increased overthe past decade (Figure 5.8). These increases, in
addition to the lower occupancy of second homes because their owners have shortened their
holiday stays for economic reasons (Albiol & Agulld, 2014), have resulted in reduced water

consumption since the outbreak of the financial crisis in 2008.
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Figure 5.8. Evolution of the price of one m® of water*. Costa Brava North, Center and South, 2000-
2010.

Source: data provided by Official Gazette of Girona Province.

*Price for 10 m* water domestic consumption per month (water tax and VAT not included).

As in the Catalan territory, the beginning of the gradual reduction in the amount of water

consumed in the Costa Brava over the last 15 years corresponded with the establishme nt of
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the water tax by the ACA in 2003. This tax was designed to recover the costs of water
management in Catalonia, especially those related to sewage treatment, and it increased

water bills.

5.2.7 Conclusions

Assessing the relationships between the development of a predominantly tourist region, the
evolution of the watersupply and hydrologic management systems and the changes in water
consumption patterns could serve as a good starting point for analyzing the resilience of the
tourist sector and its ability to adapt to climate change. A tourist sector that tends toward
more sustainable environmental management and water consumption adapted to "maximizing
economicand social welfare without compromising ecosystems" (Hill, 2013, p. 25) would lead
to a system that is resilient and capable of addressing uncertainties regarding the effects of
climate change. As such, tourism would become stronger in the face of future drought
situations that are likely to form part of the normal climate pattern in the Mediterranean, if

they are not already.

However, one of the pillars supported by the Water Framework Directive is a move toward
integrated water management to satisfy the population's needs without compromising the
environment (Brooks, 2006; Estevan & Prat, 2006). Indeed, integrated water resource
managementis particularly relevant among the social, environmental and economic impacts
on water management (Mitchell, Priddle, Shrubsole, Veale, & Walters, 2014; Rouillard,
Benson, & Gain, 2014). Thus, any instrument that allows for modulating the hydrologic
demand and promotes water savings and moderate consumption is essential for social,
economicand environmentally sustainable development (Araral & Wang, 2013; Brooks, 2006).
In the case of tourist areas such as the Costa Brava, where water resources are scarce and
disputed, the introduction of water-saving devices in hotels and tourist facilities, the
establishment of pricing systems that encourage people to save water, environmental
awareness campaigns addressed to tourism businesses and visitors, the use of alternative
water resources (such as reclaimed water) and the common management of water services
are all fundamental to gradually reducing water consumption and to allowing these

destinations to survive and develop into the future.
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5.3 DESARROLLO TURISTICO Y GESTION EFICIENTE DEL AGUA. UNA

OPORTUNIDAD PARA EL TURISMO SOSTENIBLE EN LA COSTA BRAVA (GIRONA)®

3 Gabarda, A., Ribas, A., & Daunis-i-Estadella, J. (2015). Desarrollo turistico y gestion eficiente

del agua. Una oportunidad para el turismo sostenible en la Costa Brava (Girona).

Investigaciones Turisticas, 9, 50-69.
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5.3.1 Resumen

La solucién a la crisis econdmica actual pasa sin lugar a dudas por el establecimiento de un
nuevo paradigma de gestion sostenible de los recursos. El turismo depende de la
disponibilidad de agua, de lamismamaneraque el agua condicionalos usos que el turista hace
del territorio. Lasrestricciones de agua o la falta de la misma pueden afectar laimagen de los
destinos turisticos, perjudicando su desarrollo socioecondmico. Sin embargo, los distintos
episodios de sequias acaecidos en los Ultimos afios en el litoral mediterrdneo peninsulary las
predicciones climaticas que sefialan que estos fendmenos serdn cada vez mas recurrentes,
muestran claramente la necesidad de introducir cambios sustanciales en las estrategias de
gestion de los recursos hidricos. La sostenibilidad econdmica, social y ambiental del turismo
debe acompaiiarse, ineludiblemente, de una gestidn eficiente de los recursos hidricos. El
objetivodel presentearticulo es determinar cuales son los factores relacionados con la oferta
turistica que determinan el consumo de agua en la Costa Brava (Girona). La hipétesis inicial de
este trabajoesque el consumo de agua nosoloviene determinado por el nimero de usuarios
conectados a la red de suministro sino que es necesario tener en cuenta otros aspectos
sociales y territoriales para comprender y mejorar la gestion del agua en los municipios
turisticos del litoral mediterraneo. Los resultados obtenidos indican que las diversas tipologias
urbanas de alojamiento turistico juegan un papel determinante sobre el volumen total de agua
consumida, siendo en el caso de la Costa Brava las segundas residencias la tipologia de

alojamiento turistico mas decisiva.
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5.3.2 Introduccioén

En el afo 1984, el descenso de los niveles fredticos del acuifero de la Baixa Muga, para
entonces laprincipal fuente de suministro de los municipios de Castell6 d’Empuries, Roses y
Cadaqués, desencadend unintenso conflicto entre los usos agrarios y los usos consuntivos de
agua destinados al turismo en la Costa Brava Norte. Ante |la falta de agua para abastecer los
diversos usuarios, Castelléd d’Empuries reclamaba el derecho ano abastecer de agua a usuarios
que no fuesen los ubicados estriccamente en su término municipal. Contrariamente, los
municipios de Roses y Cadaqués, que extraian agua del mismo acuifero a través de pozos
ubicados en fincas propias pero emplazadas dentro del término municipal de Castello,
reivindicaban el derecho a proveerse de un bien publico que, segln sus argumentos, no tenia
por qué atender a limites administrativos (Ventura, 2005). Empezaba asi la denominada
“Guerra de los Pozos” que enfrentd principalmente a los municipios de Castell6 d’Empuries,
Cadaqués y Roses. Una situacion similar se repitid el afio siguiente, en 1985. Después que
Roses y Cadaqués reclamaran insistentemente a Castell6 poder abrir nuevos pozos en su
término municipal a fin de satisfacer las puntas de demanda hidrica durante los meses de
verano, el ayuntamiento de Castell6 d’Empuries acordaba en un pleno extraordinario “denegar
nuevas captaciones de agua para el abastecimiento de Roses y Cadaqués”. A las puertas del
verano, no se habia llegado aningin acuerdo favorable para Rosesy Cadaqués, hasta el punto
gue el alcalde de Roses advirtié que estaban a unos 10 o 12 dias de quedarse sin agua. La
solucidn al conflicto pasariafinalmente porlaampliacién de laoferta de agua con la puesta en
marcha de la potabilizadora de Empuriabrava (Castellé d’Empuries) y el suministro de agua
procedente del rio Muga a través del Canal del Moli, reduciendo asi la presién sobre el
acuifero de laBaixa Muga. Finalmente, a partir de 1989y hasta la fecha, el suministro de agua
de Rosesy Cadaqués proviene principalmente del embalse de Darnius-Boadella. Este y otros
conflictos y tensiones sociales, como los derivados del reciente episodio de sequia acaecido
durante los afios 2007 y 2008 — el de mas impacto en los Ultimos 68 afios en Catalufia (Borras
& Balasch, 2009; Ribas & Sauri, 2010) — ponen sobre la mesa la magnitud a la cual pueden
llegar los conflictos hidricos en territorios de vocacidn turistica y acenttan la necesidad de
adoptar medidas para hacer frente a futuros periodos de restricciones hidricas y de falta de

agua.

El objetivo de este articulo es el de avanzaren el conocimiento sobre cudles sonlos principales
factores asociados a la oferta turistica que explican el consumo de agua de los municipios
turisticos del litoral mediterraneo peninsular, tomando como caso de estudio la Costa Brava

(Girona). El conocimiento y el andlisis de estos factores en el caso de estos municipios de
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marcado cardcter turistico puede contribuir a una mejor gestidn de los recursos hidricos de la
zonay a establecer estrategias de resiliencia del sector turistico con el fin de evitar conflictos y

tensiones derivados del establecimiento de los usos prioritarios de agua en episodios de sequia

como el que apuntabamos en el parrafo anterior.

El presente articulo se estructuraen cinco apartados. El primero establece cudles han sido las
relaciones entre aguay turismo en la cuenca mediterrdnea, destacando la importancia del
sector turistico en el litoral mediterraneo espafol pero teniendo también en cuenta los
impactos ambientales y sociales que éste implica. El segundo y tercer apartados presentan el
ambito de estudio, las principales caracteristicas del sectorturistico en la Costa Brava y cudl ha
sido la gestion del suministro de agua en los municipios que la conforman. El cuarto esta
dedicado a conocer cudles son las variables relacionadas con la oferta turistica que podrian
explicar el consumo de agua. El quinto y uUltimo apartado relaciona los resultados obtenidos

con los de otros casos de estudio y presenta unas conclusiones finales.

5.3.3 Las relaciones agua — turismo en el Mediterraneo

A lo largo de las ultimas décadas, las actividades turisticas se han convertido en uno de los
principales motores de crecimiento econdmico mundial (Capd et al., 2007). En poco mas de 50
afios, del 1950 al 2005, el nimero de turistas ha pasado de 25 a 806 millones (WTO, 2006).
Con datos del 2012, la misma World Tourism Organization afirma que, por primeravez en la
historia, mil millones de personas han viajado alrededor del mundo en solo un afio. Se calcula
gue en 2030 el numero de turistas llegara a la cifra de 1,8 millardos, lo que representa un
aumento del 80% respecto al afio 2012 (WTO, 2013). Una gran parte del desarrollo turistico ha
tenido lugar en las zonas costeras. El litoral mediterraneo, caracterizado por unos veranos
calurosos y secos, se ha convertido en un gran polo de atraccidn turistica internacional. Con
datos de 2012 (WTO, 2013), la Europa mediterranea recibié mas de 190 millones de turistas
(18,5% del total mundial), hecho que la coloca en la primera posicién del ranking de
subregiones receptoras de visitantes. Tanta es laimportancia del turismo litoral que, a nivel
espafol, de las 10 primeras marcas turisticas con mas recepcidn de viajeros durante el agosto

del 2013, 9 son regiones costeras como Mallorca, la Costa Brava o la Costa del Sol.

A pesar de los incuestionables beneficios econdmicos que el turismo genera tanto a escala
local como regional, también cabe destacarlos negativos impactos ambientales, territoriales y
sociales que supone el desarrollo turistico (Bujosa & Rosselld, 2007; Deya & Tirado, 2011).

GOssling (2002) destaca la necesidad de considerar el uso y el consumo de agua como uno de
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los impactos mas importantes. Ciertamente, el turismo depende en gran medida de la
disponibilidad de agua, hecho que genera tensiones ya que el turismo alcanza su maxima
expresion en destinos donde el agua es precisamente un bien escaso (Grenon & Batisse, 1988).
Los visitantes no solo beben agua sino que la consumen a través de otras actividades ludicas
como el esqui, el golf o los spas (Gossling et al., 2012). El agua per se es también un recurso
paisajistico y de uso social que puede actuar como atraccidn turistica. Los jardines de los
hoteles o campings, loslagos o las playas representan elementos de especial interés turistico
(Gossling et al., 2012; Eurostat, 2009). Las restricciones de agua o la falta de la misma pueden
afectar negativamente la imagen de los destinos turisticos (Hall & Murphy, 2010). Un buen
ejemplo lo encontramos en la sequia del afio 2000 que afectd las Islas Baleares. La principal
destinacion turistica de la zona, Mallorca, sufrié severas restricciones de agua, informacién
que se propagd a través de la prensa alemana, provocando que aquel afio llegaran menos
turistas a la isla (Kent et al., 2002). A pesar de que el Mediterraneo es uno de los territorios
potencialmente mas vulnerables frente al cambio climatico, donde las reservas de agua son
cada vez menores y el estrés hidrico estd aumentando, la poblacién estacional no para de
aumentar en la mayoria de estas zonas litorales. En definitiva, no hay duda de que, debido a
los efectos del cambio climatico, el turismo litoral requiere de nuevas estrategias de re siliencia

para enfrentarse a una reduccién creciente de las reservas hidricas (Hof & Schmitt, 2011).

5.3.4 La Costa Brava

La CostaBrava, situadaal noreste de laPeninsulalbérica, englobalos municipios litorales de la
provinciade Gironadesde Portbou, en la frontera francesa, hasta Blanes, limitando al sur con
el rio Tordera (Figura 5.9). Los 22 municipios litorales de la Costa Brava pertenecen a las
comarcas del Alt Emporda, el Baix Emporda y la Selvay suman una extensién de 662 km?, el
11% de la superficiede la provincia. La Costa Brava se caracteriza por tener unos veranos secos
y calurosos y unos inviernos suaves propios del clima mediterrdneo de costa. A pesarde la
variabilidad interanual, las maximas en las precipitaciones se concentran principalmente en
otofio. Las cuencas hidrograficas que se incluyen en la Costa Brava forman parte del Sistema
Norte de las Cuencas Internas de Catalufia. De todas ellas, cabe destacar |las cuatro cuencas
principalesy que son fuente basica de suministro de agua tanto de la Costa Brava como de la

provincia de Girona: Muga, Fluvia, Tery Tordera.

Con datos de 2011, la poblaciéon del conjunto de los 22 municipios asciende a poco mas de
250.000 habitantes(Tabla5.1), cifraala que cabe sumarla poblacién estacional (ETCA)que en

municipios como Tossa de Mar o Castell-Platja d’Aro representa mds del 80% de la poblacién
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residente (88,3y 82,7% respectivamente). Por tltimo, destacar que lasuperficieurbanizada se
ha multiplicado casi por 8 durante la segunda mitad del siglo XX, pasando de las 1.149
hectdreas ocupadas en el afio 1957 a las 8.815 del 2003 (Marti, 2005). Las fachadas urbanas
maritimas, las urbanizaciones desagregadas de los nucleos urbanos tradicionales y los
equipamientos ludico-deportivos como los campos de golf o los puertos deportivos configuran
hoy en dia un territorio altamente fragmentado (Marti, 2005). A pesar de ello, durante los
ultimos afios, también se han llevado a cabo numerosos esfuerzos para proteger espacios de
gran valor ambiental, histérico y social como los Parques Naturales de los Aiguamolls de

I’'Emporda, el Cap de Creus, el Montgriy las llles Medes y el Baix Ter.

D Area de estudio

:] Limites comarcales 1 :trodla de Montgri

Costa Brava Norte
Costa Brava Centro

Costa Brava Sur

de la Costa Brava

Hidrografia principal A
B Acuiteros 0 5 10 15 20km g

Figura 5.9. La Costa Brava. Area de estudio.

- o Poblacién
. . Densidad Poblacion
Superficie Habitantes 2 . ocupada sector
(kmz) (2011) hab/km estacional — Comarca
(2011) ETCA* .
(2001)
Begur 20.7 4,219 203.82 5,744 63.55 Baix Emporda
Blanes 17.7 39,834 2,250.51 46,183 61.65 La Selva
Cadaqués 26.4 2,902 109.92 sd 65.39 Alt Emporda
Calonge 33.6 10,761 320.27 15,564 59.55 Baix Emporda
Castell6 Empuries 423 11,885 280.97 15,157 65.11 Alt Emporda
E?As:z"'mat'a 21.8 10,420 477.98 18,445 71.65 Baix Emporda
Colera 24.4 593 24.30 sd 74.04 Alt Emporda
L'Escala 16.3 10,554 647.48 14,654 67.50 Alt Emporda

Llanca 28 5,140 183.57 6,984 63.56 Alt Emporda
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Lloret de Mar 48.7 40,282 827.15 56,631 78.54 La Selva
Mont-ras 12.3 1,833 149.02 sd 57.77 Baix Emporda
Palafrugell 26.9 22,816 848.18 27,196 59.62 Baix Emporda
Palamés 14 17,918 1,279.86 21,036 61.06 Baix Emporda
Pals 25.8 2,725 105.62 5,250 64.17 Baix Emporda
Port de la Selva 41.6 1,009 24.25 sd 62.58 Alt Emporda
Portbou 9.2 1,290 140.22 sd 84.59 Alt Emporda
Roses 459 19,731 429.87 24,146 65.68 Alt Emporda
Sant Feliu de 16.2 21,814 1,346.54 23,829 62.53 Baix Emporda
Guixols
Sant Pere N
18.4 2,108 114.57 sd 58.17 Alt Emporda
Pescador
Santa Cristina 67.6 5,066 74.94 5,677 64.57 Baix Emporda
d'Aro
Torroella de . R
, 65.9 11,385 172.76 17,356 64.75 Baix Emporda
Montgri
Tossa de Mar 38.6 5,917 153.29 10,517 75.15 La Selva
COSTA BRAVA 662.3 250,202 377.78 314,369 64.37 -

Tabla 5.1. Caracteristicas basicas de los municipios de la Costa Brava.

El turismo esuno de los principales motores econdmicos de la Costa Brava, tanto del conjunto
de la marca turistica como de los 22 municipios litorales. Segun Duro (2011), durante el afio
2010 el sector turistico supuso un 17,1% del PIB de la marca turistica Costa Brava y generé
1.907 millones de euros. De hecho, las comarcas litorales de la Costa Brava —la Selva, el Baix y
I’Alt Emporda — son tres de las diez primeras comarcas catalanas con mayor dependencia
respecto a las actividades turisticas (22,70; 21,64 y 18,97% de su PIB, respectivamente). En
cuanto a los puestos de trabajo relacionados con las actividades turisticas, cabe destacar que
la aportacién directa del turismo a la ocupacidn laboral global para el afio 2010 representaba
el 18,7% del total (aproximadamente 46.000 puestos de trabajo). La Costa Brava es una de las
10 primeras marcas turisticas espafiolas con mayor nimero tanto de visitantes como de
pernoctaciones hoteleras. Con datos del 2013, cerca de 3 millones de viajeros visitaron la
Costa Brava, un 62% procedentes delextranjero. También con datos del 2013y a nivel catalan,
la Costa Brava se situabaensegundaposicion después de lamarca Barcelona. Durante el 2010,
la oferta de alojamiento turistico en los 22 municipios de |a Costa Brava constaba de 106.373
viviendas de segundaresidenciay 433 establecimientos turisticos (82 campings y 351 hoteles),
lo que equivale a una capacidad de alojamiento de 427.417 plazas (263.563 en segundas
residencias, 88.818 en campings y 75.036 en hoteles). Los cuatro municipios con mas
establecimientos turisticos son Lloret de Mar, Tossa de Mar, Roses y Castell-Platja d’Aro. En
cuanto a la categoria de los establecimientos, los hoteles de tres y cuatro estrellas constituyen
hoy el grupo mds numeroso. Les siguen los establecimientos hoteleros de dos y una estrellay

las pensiones. Los hoteles de cinco estrellas son el grupo con menor representacion. Los
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campings son mayoritariamente de primera categoria — con un 62% del total de plazas

existentes en la Costa Brava —seguidos de los de segunda categoria.

Finalmente, hablar de turismo enla Costa Brava obligaa destacarel gran nimero de segundas
residencias existentes. En comparacion con los establecimientos hoteleros y de camping, las
segundas residencias representan entre un 62 y casi un 65% de las plazas de alojamiento
turistico de laCosta Brava desde los inicios de ladécadade 1980 y hasta la actualidad. A pesar
de la importancia del alojamiento residencial en la Costa Brava, cabe destacar que su
componente territorial presenta muchas diferencias y se distribuye de manera desigual alo
largo de los 22 municipios, siendo Blanes, Castell6 d’Empuries, Castell-Platja d’Aro, I’Escala,

Palafrugell y Roses los que concentran mas viviendas de segunda residencia.

5.3.5 La gestion del agua en la Costa Brava

Histéricamente, los municipios de la Costa Brava se abastecian de fuentes superficiales y
subterrdneas a partir de captaciones superficiales y pozos. A partir de las décadas de 1970y
1980, las extracciones de agua de las masas subterraneas comenzaron a ser insuficientes (M.
Serra, 2009). La creciente demanda derivada del turismo hizo que fuera necesario planificar
nuevas fuentes de abastecimiento situadas fuera de los limites municipales litorales. De este
modo, actualmente la Costa Brava se provee de tres fuentes de suministro basicas, tanto
propias como externas: aguas superficiales, subterrdneas y de planta desalinizadora. A estas
tres fuentes, hay que sumarlas aportaciones de agua regenerada, que aunque son menores, si
complementan las fuentes convencionales de agua. El abastecimiento de agua superficial se
articula a partir de embalses ubicados en la riera de Portbou y en los rios Muga y Ter, todos
ellos construidos durante las décadas de 1960 y 1970. Las aguas subterrdneas provienen de
siete grandes masas de agua, siendo actualmente los acuiferos de la Baixa Costa Bravay de la
Baixa Tordera de los mas sobreexplotados de Catalufia debido al elevado volumen de agua
extraida destinada al abastecimiento de los nucleos de poblacién de la Costa Brava Sur. Una
tercera fuente de suministro se obtiene de la planta desalinizadora de la Tordera (ITAM,
Instalacion de Tratamiento de Agua Marina), puesta en marcha en 2002 y que abastece alos
municipios de Lloretde Mar, Tossa de Mar y Blanes. En definitiva, las diferentes necesidades
de abastecimiento de agua (poblacién permanente, estacionalidad turistica...) y la distribucién
desigual de los recursos hidricos hacen del mapa de suministro de agua de la Costa Brava un
entramado complejo con multiples interconexiones, que si bien hasta el momento dan

respuesta a la demanda de agua a lo largo de todo el afo, generan unas relaciones
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supramunicipales que pueden darlugar, tal y comoya apuntabamosal inicio de este articulo, a

graves conflictos hidricos ante situaciones de escasez hidrica.

Cuando hablamos de la gestion del agua en la Costa Brava, hay que hacer mencidn al
Consorcio de la Costa Brava (en adelante CCB), creado el 21 de mayo de 1970 ante la
necesidad de garantizarel agua necesariaparael desarrollo econémico de los municipios de la
Costa Brava e integrado por 27 municipios gerundenses, la Diputacion de Girona y la entonces
Confederacién Hidrografica de los Pirineos Orientales. Inicialmente, y conscientes de la
degradacion de las playas debido a los vertidos de aguas residuales, los municipios
consorciados sumaron esfuerzos a fin de construir las infraestructuras necesarias para la
preservacién y la proteccion de los ecosistemas litorales y marinos de la Costa Brava.
Actualmente, el CCB gestiona 19 EDAR que permiten depurar el 98% de las aguas residuales
generadas porlos municipios de la Costa Brava. Ademas, gestiona parte del suministro de agua
en alta gracias a mas de 150 km de canalizaciones. La gestidn del abastecimiento de agua en
baja, participadel proceso general de privatizacidon de los servicios de abastecimiento hidrico
para el conjunto del arco mediterraneo espafiol (del Romero, 2006). De los 22 municipios
litorales, s6loenunode ellos, Castelld d'Empuries (excluyendo el nlcleo de Empuriabrava), la
gestion es 100% publica y en tres mas, Blanes, Palamés y Mont-ras, es mixta. Los
ayuntamientos del resto de municipios, 18 en total, han concedido la gestién del
abastecimiento en baja de agua potable aempresas privadas vinculadas a dos grandes grupos
multinacionales: Aqualia, filialde Fomento de Construcciones y Contratas (FCC); y Sorea, filial

de Agbar que alavezesfilial de la empresa Suez.

5.3.6 El turismo como factor determinante del consumo de agua en la Costa Brava

En una exhaustivarevisiéon de los trabajos publicados hasta el momento, Gossling et al. (2012)
han identificado los consumos de agua estimados vinculados alos diferentes usos turisticos. En
general, el consumo de agua de los establecimientos turisticos depende de factores como su
localizacién geografica y/o la estructura y la categoria de los mismos. Los resultados de la
investigacion realizada por Smith et al. (2009) concluyen que los consumos mas importantes
enlos establecimientos hoteleros de Australia proceden del uso de agua en las habitaciones
(42% del consumo total), seguido de la cocina (16%), la lavanderia (15%) y los bafios de
espacios comunes (12%). El consumo relacionado con las piscinas y los jardines para el mismo
caso de estudio es de los mas bajos (un 2y un 3% del volumen total respectivamente). La
situacion en Zanzibar (Tanzania) es completamente diferente. Los mayores consumos de agua

derivandelriegode losjardines (50% del total) y las piscinas (15%) (Gossling, 2001). De ahi que
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el consumo de agua por parte del sectorturistico no pueda considerarse homogéneo sino que
dependerade las diferentes caracteristicas que éste adopte en cada contexto territorial (Rico-
Amords et al., 2009). Pero, a pesar de las diferencias, se ha comprobado que, en buena parte
de los diversos contextos estudiados, los establecimientos turisticos de mayor categoria
consumen mas que los menos lujosos (Gossling et al., 2012). El hecho de que el turismo
apodado “de calidad” implique un mayor consumo de agua —y consecuentemente un mayor
impacto ambiental —, entra en conflicto con los estudios que apuntan que un turismo de
calidad contribuye considerablemente al desarrollo econdmico de una regién, mas que el
turismo de masas (Albaladejo, Gonzalez-Martinez, & Martinez-Garcia, 2014). También las
segundas residencias suelen conllevar un mayorconsumo de agua, debido en buena parte ala
existencia de usos exteriores como las piscinas olosjardines. De hecho, el agua necesaria para
elriegode las zonasverdesy para llenarlas piscinas esindependiente delnimero de personas
residentes en cada hogar (Hof & Schmitt, 2011) y esto hace que el consumo diario per capita
sea equiparable en muchos casos al de los establecimientos hoteleros. Rico-Amorés et al.
(2009) han determinado que, en Benidorm, el consumo medio diario per capita en residencias
de ocupaciéntemporal y con zonas ajardinadasy piscinas es de 247 litros, una cifra mayor que
la que se da enelconsumode agua enloscampings y hoteles de unay dos estrellas (84, 174y
194 litros por persona y dia respectivamente). Estructuralmente, y como ocurre en buena
parte de los municipios del litoral peninsular, las segundas residencias y las viviendas
unifamiliares se asocian a formas urbanas laxas y desagregadas de los nucleos de poblacidn
principales y se caracterizan por una baja densidad (Rico-Amords et al., 2009). Justamente
debido asus rasgos morfoldgicos, con un comportamiento extensivoy enforma de mancha de
aceite, se ha constatado que los asentamientos turisticos de baja densidad consumen mas

agua que los espacios urbanos turisticos compactos (Garcia et al., 2013; Hof & Schmitt, 2011).

5.3.6.1 Metodologia

A finde determinarcudlesson lasvariables relacionadas con la oferta de alojamiento turistico
gue determinan el consumo de agua a nivel municipal, en primer lugar se analiza
estadisticamente el grado de correlacion entre la morfologia urbanadel sueloresidencial de la
Costa Bravay lapresenciade primeras y segundas residencias. La hipdtesis de partida es que
las segundas residencias se ubican principalmente en urbanizaciones residenciales laxas,
mientras que los hogares principales se sitlan en los nicleos compactos. A continuacién se
realiza un segundo andlisis estadistico con el objetivo de conocer cdmo se caracterizany se

organizan en clusteres los 22 municipios litorales en funcidn de las variables relativas alas
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plazas de ofertaturistica a nivel municipaly el consumo doméstico de agua. Para la realizacion
del cdlculo de correlaciones entre lamorfologia urbanadel suelo residencial de la Costa Brava
y la presenciade primerasy segundas residencias se han utilizado los datos disponibles en el
Censo de Poblacién y Viviendas de 2001 relativas al nimero de primeras y segundas
residencias en las entidades de poblaciéninframunicipales de los 22 municipios litorale s de la
Costa Brava determinadas por el Nomenclator oficial. A partir del Mapa de los Usos y Cubiertas
del Suelo elaborado por el CREAF (2009) se han calculado las superficies de suelo residencial
compacto y laxo de cada una de las entidades inframunicipales. Con las variables mostradas en
la Tabla 5.2 y con el paquete RCommander del software estadistico R (R Development Core

Team, 2010), se ha calculado el indice de correlacidn de Pearson.

Descripcion

Censo de Poblaciény

Principales 2001 Numerode residencias principales Hogar Viviendas 2001
. . . . . Poblacié
Secundarios 2001 Numerode residencias secundarias Hogar Cens'o ‘de oblacionyy
Viviendas 2001
Laxo 2009 Superficie de sueloresidencial laxo m’ CREAF(2009)
Compacto 2009 Superficie de sueloresidencial compacto m’ CREAF(2009)

Tabla 5.2. Variables utilizadas en el calculo de los coeficientes de correlacién.

Finalmente se ha llevado a cabo un analisis multivariante a partir de las variables plazas de
alojamiento segln tipologia (hoteles, campings y segundas residencias) y categoria, consumo
de agua per cdpita (LPD), porcentaje de superficie residencial laxay compactay nimero de
habitantes permanentes (Tabla 5.3). Con el mismo paquete estadistico se ha ejecutado una

descripcion de componentes principales (PCA, Principal Component Analysis) y un andlisis de

clusteres.
Afio Descipcion Unidades Fuente
Guia de Hoteles de Espafia
PlacesH5 2010 Numero de plazas hoteleras de 5***** plazas (2010) P
PlacesH4 2010 Numero de plazas hoteleras de 4**** plazas (Gzl'gi(;j)e Hoteles de Espaiia
PlacesH3 2010 Numero de plazas hoteleras de 3*** plazas ggi(;j)e Hoteles de Espaiia
i Hotel E A
PlacesH2 2010 Numero de plazas hoteleras de 2** plazas (Gzlgi;)e oteles de Espafia
i Hotel Espafi
PlacesH1 2010  Numero de plazas hoteleras del1* plazas (Gzlgi:)e oteles de Espafia
Guia de Hoteles de Espafia
PlacesHP 2010 Numero de plazas dehostales y pensiones plazas (2010) P
NU depl decampingd i , P
PlacesC1 2010 c:tr:ge(:(r)l'a € plazas decamping de primera plazas Guia de Campings (2010)
Numero de plazas decampingde segunda , .
PlacesC2 2010 categoria plazas Guia de Campings (2010)

PlacesC3 2010 Numero de plazas decdmpingde tercera plazas Guia de Campings (2010)
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Institut d'Estadistica de

PlacesSR* 2011 Numero de plazas desegunda residencia plazas
Catalunya
litros por
LDP 2011  Volumen de agua de uso doméstico facturado personay Agencia Catalana del'Aigua
dia
Lax 2009 Porcentage del total.resi.(?encial municipal que % CREAF (2009)
correponde a urbanizaciénlaxa
Compacte 2009 Porcentage del total'resi.(?encial municipal que % CREAF (2009)
correponde a urbanizacién compacta
. . i o . Institutd'Estadistica de
Habitants 2011 Habitantes en el padrén municipal habitantes

Catalunya
Tabla 5.3. Variables utilizadas en la PCA y en el andlisis de clusteres.

5.3.6.2 Resultados

Los resultados del calculo de los coeficientes de Pearson (Tabla 5.4) indican una elevada
correlacién positiva entre el nimero de viviendas principales y la superficie de urbanizacion
residencial compacta(r=0,89). A pesarde que el nUmero de viviendas secundarias guarde una
relacion también alta con el suelo residencial compacto, hay que tener en cuenta que el

coeficiente entre las segundas residencias y el suelo laxo es también elevado (r =0,62) y

significativo.
Compacto Laxo
r p-valor r p-valor
Principales 0.8949 <.0001 0.3681 0.0016
Secundarios 0.7332 <.0001 0.6246 <.0001

Tabla 5.4. Coeficientes de correlacion de Pearson (r) y significacion.

De acuerdo con los resultados del PCA (Figura 5.10), y con un 54,99% de la variabilidad de los
datos representada sobre los dos primeros ejes factoriales, vemos que, de manera muy
esquematica, el eje vertical nos agrupa por un lado las variables Porcentaje de urbanizacion
laxa (Lax) y Volumen de consumo doméstico de agua (LPD) vy, por otro lado, las variables
Compacto, Habitantes y todas las plazas de las diferentes categorias de hoteles (PlacesH5,
PlacesH4, PlacesH3, PlacesH2, PlacesH1y PlacesHP). Hay que decir que las plazas referentes a
las segundas residencias (PlacesSR) y a las categorias de campings (PlacesC1, PlacesC2 y
PlacesC3) noquedan bienrepresentadas en las dos primeras dimensiones aqui analizadas (lo
estan en la tercera y cuarta dimensién). La variable Lax tiende a la misma direccién que la
variable LDP, comportamiento contrario al que presenta la variable Compacto. En cambio,
tanto las variables referentes a las plazas hoteleras como la variable Habitantes siguen una
direccidn contraria a LPD y por tanto tienden a aumentar cuando el consumo de agua per

capita disminuye.
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Figura 5.10. Analisis de Componentes Principales (PCA).

A partirde laPCA, se ha ejecutado un analisis de clusteres de los 22 municipios para ver como
se asociany qué variables de las 14 analizadas caracterizan cada uno de ell os, del que resultan
6 grupos (Figura 5.11). Por un lado, el cluster 1 estd formado por un solo municipio, Lloret de
Mar, y se define portenerel mayornimero de habitantesy mads plazas hoteleras que el resto
de municipios. Por otro lado, el segundo cluster lo forman la mayor parte de los municipios
analizados, quince en total, y se caracteriza por tener una mayor proporcion de suelo
residencial laxo y un mayor consumo de agua per cdpita que el resto. Ademds también se
caracteriza por agrupar a los municipios con menos habitantes y con menos plazas hoteleras
de baja y media categoria. El resto de clUsteres contienen pocos municipios pero con algunas
variables que los caracterizan significativamente. El clister 3 son nucleos que albergan un
elevado nimero de habitantes y con mds campings de segunda categoria que la media
mientras que el clUster 4 se caracteriza por tenerestablecimientos hoteleros de baja categoria.
El cluster 5 se diferencia por tener mas suelo residencial compacto y finalmente el cluster 6

por tener mas campings de tercera categoria que la media.
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5.3.7 Discusiony conclusiones

Tal y como apuntdbamos al inicio de este articulo, durante la segunda mitad del siglo XX la
Costa Brava ha sufrido intensos procesos de urbanizaciéon dando como resultado un paisaje
altamente fragmentado y caracterizado por la presencia de numerosas fachadas litorales
densamente urbanizadas y espacios urbanos de baja densidad dispersados a lo largo de |la
segundalineade mar. Este proceso se explica por el gran polo de atraccidn turistica en el que
se ha convertidola Costa Brava, especialmentedurante los Ultimos afios de la década de 1990,
dando como resultado lo que algunos autores han llamado una"area metropolitana de tiempo
de vacaciones" (Fraguell, 1993). Como nos han demostrado los resultados de este estudio, los
coeficientes de correlacién nos indican que existe una elevada correlacion positiva entre las
urbanizaciones laxas y la presencia de segundas residencias. El turismo residencial, pues, se
establece en urbanizaciones de baja densidad y desagregadas de los nucleos de poblacidn
compactos tradicionales. De hecho, sitenemos en cuentalos consumos de agua municipales y
de acuerdo con los resultados obtenidos, el analisis de componentes principales hace patente
que un mayorconsumo de agua tiene lugarjustamente en los municipios donde predominan
las urbanizaciones de segundaresidencia. Efectivamente, yahemos visto cdmo la variable LPD
tiende hacia la misma direcciéon que la variable Lax. De aqui se deduce que cuanta mas
superficie de baja densidad tiene un municipio, mayor es su consumo de agua. La Costa Brava
es, pues, un nuevo ejemplo que contribuye a afianzar las hipétesis de autores como Indovina
(2007), Magrinya y Herce (2007) o Valdunciel (2011), segun los cuales el urbanismo de baja
densidad conllevaun mayor consumo de recursos, tanto energéticos como hidricos, que no el
compacto. El analisis de componentes principales, por tanto, nos lleva a concluir que un
numero elevado de habitantes permanentes (o aquellos censados en los padrones
municipales) no representaforzosamente un mayor consumo de agua. Ya hemosvisto como la
distribucién de las variables Habitantes y LDP tendian a dibujar direcciones contrarias entre si,
es decir correlacionadas negativamente. Por lo tanto, cuando mayor es el valor de la variable

Habitantes, mds bajo es el del consumo doméstico de agua (LDP).

En el momento de clasificar los 22 municipios litorales de la Costa Brava, hemos destacado el
primerclisterformado UnicamenteporLloretde Mar. Lloret de Mar concentrabuena parte de
las plazas hoteleras desde losinicios del boom turistico (46% del total en 2011) vy, por tanto, las
variablesreferentes alas plazas hoteleras de todas las categorias toman valores que superanla
media general, especialmente los hoteles de 5, 4 y 3 estrellas (con p-valores mas
significativos). En este caso, sin embargo, el consumo de agua per capita para este cluster no

es representativo ya que se puede equiparar a la media global y no presenta ningln
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comportamiento de especial relevancia. El segundo de los clUsteres se caracteriza por agrupar
municipios con una mayor proporcion de urbanizacién laxa y presentar valores mds elevados
encuanto a consumo de agua per capita. Aqui se engloban buena parte de los 22 municipios,
15 concretamente. A pesar de la baja significacion de la variable LPD sobre el conjunto del
cluster (p-valor de 0,04), los resultados se equiparan a los trabajos llevados a cabo en
diferentes dreas de estudio como Mallorca (Hof y Schmitt, 2011) o Benidorm (Rico-Amords et
al., 2009). Efectivamente, un turismo ubicado mayoritariamente en viviendas unifamiliares
formando espacios urbanos desagregados de los nucleos tradicionales y de baja densidad
implica un mayor consumo de agua per capita en comparacion con los grandes centros
turisticos de masas como seria el caso de Lloret de Mar. La mayor existencia de piscinas y

zonas ajardinadas privadas contribuye sin duda a explicar estos mayores consumos, tal y como

exponen Gossling et al. (2012).

El analisis multivariante llevado a cabo en este articulo muestra la importancia de tener en
cuentala tipologiade alojamientos turisticos y las formas de urbanismo a que dan lugar, tanto
en la Costa Brava como en general en todas las dreas turisticas del litoral mediterraneo, ala
hora de disefiarestrategias de resiliencia del sector para hacer frente a los efectos del cambio
climaticoy a reduccionessignificativas en la disponibilidad de agua. La exploracion de los datos
desde una escala municipal e inframunicipal nos indica que la poblacidn que reside en
urbanizaciones mas laxas consume un volumen de agua mayor que el que tiene lugar en los
nucleos urbanos compactos. La importancia del turismo residencial en la Costa Brava y en
buena parte del litoral mediterraneo peninsularindica claramente que hay que incidiren la
gestion de los ciclos hidrosociales de las urbanizaciones de baja densidad para garantizar un

suministro de agua potable sostenible y socialmente equitativo.
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5.4 MASS TOURISM AND WATER EFFICIENCY IN THE HOTEL INDUSTRY: A CASE
STUDY*
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* Gabarda-Mallorqui, A., Garcia, X., Ribas, A. Mass tourism and water efficiency in the hotel
industry: a case of study. International Journal of Hospitality Management (accepted). DOI:

10.1016/j.ijhm.2016.11.006
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5.4.1 Abstract

Mass tourism, which has traditionally been associated with an unsustainable use of natural
resourcesandintensiveland use, is frequently identified as a major environmental stressor in
coastal regions. Nonetheless, mass tourism resorts typically have acompact and vertical urban
configuration and have been shown to make more efficient use of water resources than other
low-density tourist destinations. This article investigates how the main variables identified by
the literature as determinants of water consumption by hotels influences water efficiency in
hotels in Lloret de Mar, a well-known mass tourism destination on the Costa Brava in Spain.
The results of a generalized linear mixed model show that large, high-rise hotels that attract

thousands of tourists annually also benefit from economies of scale in terms of water

efficiency.
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5.4.2 Introduction

The mass tourism model has largely dominated the tourism sector since the beginnings of the
international tourism boom (Khan, 1997) and it has been instrumental in shaping urban
landscapes andland use patterns. Coastal resorts, which fit into what has been described as a
static “Fordist-like” production framework (Vainikka, 2014), tend to form dense urban blocks
dotted with high-rise hotels (Gossling & Peeters, 2015; Herold, Goldstein, & Clarke, 2003). The
purpose behind these Fordist-like models is to provide as much seaside accommodation as
possible forthe millions of touristsin search of sun and sand (Claver-Cortés, Molina-Azorin, &
Pereira-Moliner, 2007; Rico-Amords, Olcina-Cantos, & Sauri, 2009). This mass sun-and-sand
model is often accused of being one of the main contributors to the environmental stresses
experienced by coastal regions. Numerous factors have been found to contribute to the
degradation of coastal environments, including the construction of large tourist resorts,
increasing carbon emissions due to air, rail, and road transportation, intensive use of local,
natural resources, and generation of waste and wastewater (Davenport & Davenport, 2006;
Erdogan & Baris, 2007). Nevertheless, mass tourism resorts have frequently been found to be
more energy- and water-efficient than othertourist destinations and in particular low-density
second home residential areas (Gabarda, Ribas, & Daunis-i-Estadella, 2015; Hof & Schmitt,

2011).

Water is essential for tourism. Not only is it necessary for basic human needs and leisure
activities, such as golf and skiing (Gossling et al., 2012; Stonich, 1998) but it is also a social
resource that can draw tourists (Chan & Wong, 2006). Hotel gardens, lakes, beaches, and
ponds are well-known points of interest for tourist activities (Stonich, 1998). In the
Mediterranean basin, the world’s leading tourist destination, water availability is a key
elementto ensure the viability of the tourist sector (Hall & Murphy, 2010). However, climate
projections in this region suggest that water availability patterns will change with growing
water demand (Gossling, 2001). Philandras et al. (2011), for example, estimated a 20%
reduction in rainfall from 2071 to 2100, compared with the reference period 1961 to 1990. To
deal with this changing scenario, more efficient use of water resources and adaptation to new
climate conditions are essentialto strengthen the resilience of the touristindustry (Fraguell et

al., 2016).

Numerous studies have investigated water consumption patternsin tourist regions to explore
the tourist sector’s capacity to cope with future reductions in water availability. Studies

analyzing factors that influence water use by hotels in different parts of the world have
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primarily employed two distinctive research strategies. In the first case, they have analyzedthe
relationship between hotel characteristics and overall water consumption analyzed annually
(Bohdanowicz & Martinac, 2007; Deng, 2003; Deya & Tirado, 2011; Dinarés & Sauri, 2015;
Gopalakrishnan & Cox, 2003) or monthly (Deng & Burnett, 2002), without consideration of
water use per guest night. In the second case, they have focused on water consumption by
guest night according to the hotel’s classification, i.e., number of stars (Hadjikakou,
Chenoweth, & Miller, 2013; Rico-Amords et al., 2009; Styles, Schoenberger, & Galvez-Martos,
2015). Veryfew studies, however, have analyzed water efficiency according to the influence
exerted by multiple factors on water usage per guest per night (Charara, Cashman, Bonnell, &
Gehr, 2011; Gossling, 2001). The aim of this study was to determine which factors best explain
daily per capita water usage in a mass sun-and-sand tourist destination where the vast
majority of tourist beds are offered by the hotel industry. Factors in three broad categories
were investigated: 1) physical characteristics, 2) facilities and leisure structures that require
water, and 3) business and environmental management models. An exhaustive review of the
literature on factors that have been found to influence hotel water consumption was
conducted and the findings wereapplied to Lloret de Mar, a well-known international tourist
resortlocated on the Mediterranean coastin Catalonia, Spain. The ultimate aim was to identify

factors that characterize hotels with efficient water use.

This paper is structured into five sections. The first section provides a brief review of the
literature on the association between water consumption in hotels and factors related to
physical characteristics, facilities, and leisure structures that require water, and business and
environmental management models. The second section presents a case study of the hotel
sectorin Lloretde Mar, and the third section describes the data sources, study variables, and
statistical analyses. The fourth section analyzes and discusses the results and finally, the fifth
section concludes the paper by laying out a number of policy implications for sustainable

tourism development, recommendations for hoteliers, and directions for future research.

5.4.3 Literature review

The scientificliterature hasidentified and analyzed numerous factors thatinfluence the use of
water by hotels worldwide. These have been grouped into three broad categories: physical
characteristics, facilities and leisure structures that require water, and business and

environmental management models (Table 5.5).
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Water use indicator

Location

Correlation*

References

Physical characteristics

Hotel capacity Annual water consumption Mallorca, Spain ++ (Deya & Tirado, 2011)
Liter ; t per nieht Barbad e (Charara, Cashman, Bonnell,
ers per guest per nig arbados & Gehr, 2011)
liters per guestroom  ber Redlin & Roos (1990) quoted
nicht P g P USA ++ inBarberdn, Egea, Gracia-de-
g Renteria, & Salvador (2013)
Liters per guest per night Zanzibar, Tanzania 40 (Gossling, 2001)
Annual water consumption Hawaii, USA P (Gopalakrishnan &  Cox,
2003)
Water consumption per .
. Hong Kong, China +++ Chan & Lam (2001)
occupied guestroom
Floor area Annual water consumption Hong Kong, China +H+C (Deng, 2003)
Annual water consumption Hong Kong, China + (Deng, 2003)
Bohd icz & Marti
Annual water consumption Europe (Scandic hotels) +++ (20%7)anowmz artinac,
. Europe (Hilton hotels in e (Bohdanowicz & Martinac,
Annual water consumption . +H+
warm regions) 2007)
. Europe (Hilton hotels in e (Bohdanowicz & Martinac,
Annual water consumption . +
cold regions) 2007)
Liters per guest per night Barbados ++° (Charara etal., 2011)
Category Annual water consumption Europe wide ++ (Hamele & Eckardt, 2006)
Total |
ota .annua water Hong Kong, China ++ (Deng & Burnett, 2002)
consumption/total floor area
Annual water consumption Barcelona, Spain ++ (Dinares & Sauri, 2015)
T
|.ters per guestroom - per Morocco ++ (Hadjikakou et al., 2013)
night
Liters per guest per night Barbados ++ (Charara etal., 2011)
Europe (Accor, NH,
Liters per guest per night Rezidor Group and ++ (Styles et al., 2015)
Scandic hotels)
Liters per guest per night Benidorm, Spain ++ (Rico-Amords et al., 2009)
Facilities and leisure structures that require water
Swimming pools Annual water consumption Mallorca, Spain + (Deya & Tirado, 2011)
Liters per guest per night Zanzibar, Tanzania ++ (Gossling, 2001)
Boh i Marti
Annual water consumption Europe (Hilton hotels) - (Bohdanowicz & Martinac,
2007)
. B (Gopalakrishnan &  Cox,
Annual water consumption Hawaii, USA +++
2003)
Extensive gardens Liters per guest per night Zanzibar, Tanzania +++ (Gossling, 2001)
Golf courses Annual water consumption Mallorca, Spain +++ (Deya & Tirado, 2011)
Annual water consumption Hawaii, USA +++ (Gopalakrishnan &  Cox,
2003)
Spa facilities Annual water consumption Mallorca, Spain - (Deya & Tirado, 2011)
Annual water consumption Europe (Scandic and i (Bohdanowicz & Martinac,
P Hilton hotels) 2007)
Laundry service Annual water consumption Hong Kong, China -+ (Deng, 2003)
Total | t .
ota annua water Hong Kong, China ++ (Deng & Burnett, 2002)

consumption/total floor area
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Liters per guestroom Hong Kong, China +++ (Chan, Wong, & Lo, 2009)
Kitchens Annual water consumption  Hong Kong, China + (Deng, 2003)
Monthly water consumption  Hong Kong, China ++ (Deng & Burnett, 2002)
Annual water consumption Hong Kong, China ++ (Deng, 2003)
Bohd icz & Marti
Annual water consumption Europe (Scandic hotels) ++ (20%7)anOWICZ artinac,
Boh i Marti
Annual water consumption Europe (Hilton hotels) + (Bohdanowicz & Martinac,
2007)
Annual water consumption Mallorca, Spain ++ (Deya & Tirado, 2011)
Liters per guestroom Hong Kong, China +++ (Chan et al., 2009)
Business and environmental management model
Hotel hai . . . )
o.e. . chain Annual water consumption Mallorca, Spain 4+ (Deya & Tirado, 2011)
affiliation
Numb . .
umber Liters per guest per night Barbados ++ (Charara etal., 2011)
employees
Dail i
r;clm\:)rate(prlce per Liters per guest per night Barbados ++ (Charara etal., 2011)
Water-saving Liters per guest per night Barbados £ (Charara etal., 2011)
measures Annual water consumption Mallorca, Spain ++ (Deya & Tirado, 2011)
Europe (Accor, NH,
Liters per guest per night Rezidor Group and ++ (Styles et al., 2015)

Scandic hotels)

Table 5.5. Summary of variables that influence water consumption in hotels in different tourist
settings.

Source: Compiled by authors from references consulted.

*Correlation between variables and water consumption: -, no correlation; + weak correlation; ++
moderate correlation; +++, strong correlation.

Note: (a) Number of guestrooms, (b) number of beds, (c) hotels without in-house laundry, (d) hotels
with in-house laundry, (e) floor area of hotel and landscaped grounds, (f) hotels affiliated to small
chains, (g) hotels with green certification.

5.4.3.1 Physical characteristics
Several Several studies conducted worldwide have concluded that water consumption in
hotelsisinfluenced by three main factorsrelated to the physical characteristics of the hotel: 1)

capacity, 2) floor area, and 3) category.

Hotel capacity can be calculated in numerous ways (Deya & Tirado, 2011), the most common
of whichisto countthe numberof beds or rooms available. It is largely agreed that whatever
the method used, hotel capacity is a key determinant of water use, whether calculated
annually, monthly, or per guest night. As a general rule, the more beds or rooms a hotel has,
the more water it will use. Géssling (2001) showed that water use by hotels in Zanzibar,
Tanzania, was closely correlated to the number of beds available, possibly, as the author
suggested, because larger hotels tend to have large swimming pools, gardens, and water
features. Similarly, Chan and Lam (2001), in a study of a sample of hotels in Hong Kong,

showed that water consumption peroccupied guestroomtendstoincrease withanincrease in
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the number of hotel rooms. Charara et al. (2011) also showed that daily per capita water use
increased with the number of hotel rooms in Barbados. Other studies performed in Mallorca
(Spain) (Deya & Tirado, 2011), Hong Kong (China) (Deng & Burnett, 2002), Hawaii
(Gopalakrishnan & Cox, 2003), and the United States (Redlin & de Roos, 1990, quoted in
Barberan et al., 2013), have also confirmed that larger hotel capacity is associated with a

greater use of water, whether calculated by guest night or total volume.

The second physical factorthat influences hotel water consumption is floorarea (Bohdanowicz
& Martinac, 2007; Charara et al., 2011; Deng, 2003), which can refer to the area occupied by
the hotel building orby the hotel and its grounds. The impact of this factor, however, is not as
clear as it is for other factors (Barberan et al., 2013). Bohdanowicz and Martinac (2007), in a
study of Hilton International and Scandic hotels in Europe, reported a very strong correlation
between floor area and water consumption by mid-market hotels, but only when the size of
the hotel and the grounds combined was taken into account. When building floor area only
was analyzed, size was stillfound to be strongly correlated with water consumption, but only
in upscale hotels located in warm climates. Deng (2003) also showed a correlation between
water consumption by hotels in Hong Kong and total gross floor area, but only in hotels

without a laundry.

The third factor—hotel category—is one of the most widely studied indicators of hotel water
consumption. Hotels are typically classified using a star system, which is determined by
compliance with minimum requirements related to public areas (e.g., elevators and stairs),
guest areas (size and number of rooms, suites, etc.), staff areas (reception, kitchen, dining
rooms), and hotel facilitiesin general (Lopez & Serrano, 2004). A hotel's category istherefore a
reflection of the quality and range of its overall services and facilities (Orfila-Sintes, Crespi-
Cladera, & Martinez-Ros, 2005). Studies in this area have shown higher total water
consumption rates in higher graded hotels (Gossling et al., 2012) for liters per guest night
(Charara et al., 2011; Hadjikakou et al., 2013; Rico-Amords et al., 2009; Styles et al., 2015),
annual cubic meters (Dinares & Sauri, 2015; Hamele & Eckardt, 2006), and cubic meters of

water divided by total floor area (Deng & Burnett, 2002).

5.4.3.2 Facilities and leisure structures that require water
The amount of water consumed by hotels also varies according to the number and type of
facilities and leisurestructures that require water (e.g., swimming pools, gardens, golf courses,

spas, laundries, and kitchens/restaurants).
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Swimming pools have some of the highest water consumption levels (Gossling, 2015). In
Zanzibar, Gossling (2001) found that pools accounted for approximately 15% of the hotels’
total wateruse. An even higher percentage (20%-25%) was found in a study of a hotel on the
south-east coast of Turkey (Antakyali, Krampe, & Steinmetz, 2008), and in Mallorca, Deya and
Tirado (2011) showed that having a swimming pool increased a hotel’s annual water
consumption by 35%. Finally, astudy of a group of hotels in Hawaii showed that hotels with a
pool used almost 110,000 m> more water a year than those without one (Gopalakrishnan &
Cox, 2003). Nevertheless, not all studies have found a positive correlation between swimming
pools and annual water consumption (Bohdanowicz & Martinac, 2007). These discrepancies
could be due to different climates and weather conditions, as in warm climates, for example,

high temperatures could cause more water loss from outdoor swimming pools due to

evaporation (March & Sauri, 2009).

Gardens, vegetation, and landscaped grounds have all been associated with high water use,
although figures vary according to climate, soil water storage capacity, type of vegetation,
and/orefficiency of irrigation systems (Gossling et al., 2012). In hotels in tropical regions, such
as Tanzania, for example, irrigation accounts for 50% of total wateruse (Gossling, 2001), while
in Sydney, Australia, itaccounts for just 3% (Smith, Hargroves, Desha, & Stasinopoulos, 2009).
Golf courses, which are a major attraction in many tourist resorts and large hotel complexes,
also require large amounts of water for their upkeep. In warm, dry climates, such as that on
the Mediterranean coast, a golf course in optimal conditions requires between 10,000 and
13,500 m® of water per hectare, which is ten times more than that required by a course
located in an Atlantic climate (Espejo & Canoves, 2011). A strong correlation has been found
between the presence of agolf course and annual water consumptionin hotelsin both Hawaii
(Gopalakrishnan & Cox, 2003) and Mallorca (Deya & Tirado, 2011). Spa facilities, such as
jacuzzis, hydro-massage showers, and Turkish baths, also require considerable amounts of

water (Bohdanowicz & Martinac, 2007; Deya & Tirado, 2011).

On-site hotel laundries are also a driver of water use. It has been estimated that one kilogram
of laundry requires between 20 and 30 liters of water (IHEI, 1993), and laundry services have
been foundtoaccount for30% to 47% of a hotel’s total water use (Antakyali et al., 2008; Deng
& Burnett, 2002). Other studies have also found a strong correlation between laundries and

water consumption calculated both annually (Deng, 2003) and by room (Chan et al., 2009).
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Little isknown about the water used by hotel kitchens (Richter & Stamminger, 2012; Styles et
al., 2015), but it is likely to account for a considerable proportion of total volume (Kasim,
Gursoy, Okumus, & Wong, 2014). A hotel with an on-site restaurant, forexample, needs water
for drinking, food preparation, and cleaning (Gossling et al., 2012). Accordingly, several studies
have found that the presence of an on-site restaurant influences the total amount of water
used (Chan et al., 2009; Deng & Burnett, 2002; Deya & Tirado, 2011). In a sample of hotelsin
Hong Kong, a strong correlation was found between total annual water consumption and

kitchens in hotels without a laundry (Deng, 2003).

5.4.3.3 Business and environmental management model
The third group of factors that determine water use in hotels comprises aspects related to
business and environmental management models. Factors that have been analyzed to date are

hotel ownership, number of employees, price per room, and water-saving measures.

Hotel ownership (e.g., whether a hotel belongs to a chain, is franchised, or run by a family)
determines numerous physical and economic factors that can in turn determine water use.
Hotels that form part of a chain generally perform better (e.g., higher occupancy rates) than
independently operated hotels (Carlback, 2012). Thisis because they benefit from economies
of scale (Ingram & Baum, 1997) and the sharing of technology and know-how between
members of the group (Deya & Tirado, 2011). There are conflicting results in this respect,
however. Whilesome case studies, such as that of hotels in Ankara, Turkey, have shown that
large international hotel chains are strongly committed to achieving efficient use of resources
(Erdogan & Baris, 2007), others, such as a study of hotels in Mallorca, have found that being a

member of a chain has no significant influence on water consumption (Deya & Tirado, 2011).

Another potential determinant of water use is number of employees. Obviously, the more
employees a hotel has, the more waterthey will consume, but numberof employeesisalso an
indicator of the size of a hotel and the servicesit offers. Generally, the more upmarketa hotel,
the more employees it has. In their study of hotels in Barbados, for example, Charara et al.
(2011) found waterconsumption per guest night to be strongly associated with both number

of employees and price per room.

Water-saving measures can also help hotels to reduce their water footprint. Examples include
the installation of submeters for stricter control of water consumption and the use of low-flow
faucet aerators in bedrooms, kitchens, laundries, etc. (Gatt & Schranz, 2015). The impact of
these and other initiatives has been studied in different geographical contexts. In Mallorca,

Deya and Tirado (2011) found a strong correlation between the adoption of water-saving
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measures and reduced annual water consumption, while in Europe, Styles et al. (2015) found
that water-saving practices implemented by hotel chains significantly reduced water
consumption per guest night. These findings, however, contrast with those of Charara et al.

(2011), whofound no evidence of asignificantreductionin per night water use by a hotel with

environmental certification.

5.4.4 Study area

Lloretde Mar is one of 22 coastal towns onthe CostaBrava, in Catalonia, Spain (Figure 5.12). It
covers a surface area of 48.7 km” and according to census data from 2014, has a population of
38,624 inhabitants (IDESCAT, 2015). It has a coastal Mediterranean climate, with hot, dry
summers and mild, wet winters, making it one of the top destinations for sun-and-sand
tourists along the Spanish Mediterranean coast. According to data from the Spanish
Meteorological Agency, AEMET, based on observations from aweatherstation located about 4
km from Lloret de Mar, the annual average temperature for the period 1973-2012 was
15.662C, with peaks occurring in July and August (monthly averages of 23.68 and 24.192C
respectively). Interannual rainfall variability is high. The average annual rainfall for the same
period was 620.12 mm, with minimum and maximum levels recorded in 1981 (364.1 mm) and
2011 (987.7 mm) (data supplied by AEMET). Temperaturesinthe Costa Bravaregion have risen
by 0.62C a decade since 1970, and in the second half of the 20th century, rainfall decreased by
almost 10%. Climate projections for the mid 21st century indicate that the average
temperature in the region will increase by 0.2-1.32C and that rainfall will decrease by 15%

(Ribas et al., 2010).

Lloret de Mar is an ideal choice for this study for two main reasons: it has a large hotel
network and has historically experienced water supply problems. The town has specialized in
hotel accommodation since its debut as an international tourist destination. During the early
tourist boom in the 1950s, many of the town’s inns were converted into hotels to
accommodate the increasing influx of visitors (Llurdés, 2002). With time, new hotels have
appeared and many of the existing establishments have been modernized (LIurdés & Blanco,
2007). At present, the vast majority of all hotel places available in Lioret de Mar are offered by
3-star and 4-star hotels (41% and 47% respectively). With close to 30,000 beds, Lloret de Mar
offers 45% of all tourist beds available on the Costa Brava (IDESCAT, 2015), and according to
data from the latest Spanish Hotel Occupancy Survey (INE, 2014), the town received over 1

million tourists in 2014, which is the equivalent of 36% of all visitors to Costa Brava that year.
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Figure 5.12. Location of Lloret de Mar (left) and distribution of hotels and main tourist attractions
(right)

As mentioned, Lloret de Mar has traditionally experienced water supply problems, particularly
during the summer, at the peak of the tourist season (Garcia, 2012). The town has
consequently been forced to expand and diversify its water supply portfolio. Lioret de Mar
currently relies on water from conventional sources (groundwater) and newer sources, such as
desalinated seawater and reclaimed wastewater (Gabarda-Mallorqui & Ribas, 2016). The hotel
sector is one of the main consumers of water in the town. In July, August, and September
2013, the sector consumed almost 735,000 m* of water, which accounted for 38.8% of all
waterconsumed in Lloret de Mar duringthis period (figures based on billing data supplied by

FCC Aqualia Water Company).

5.4.5 Methodology

This section describes the hotel sampling strategies used and the different study variables
related to physical characteristics, facilities and leisure structures that require water, and
business and environmental management models. It also includes references to variables

identified as significant in the literature that have been modified or excluded in the present

study.
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Accordingto regional Catalan legislation (DOGC, 2010), hotel establishments are divided into
two broad groups: hotels, which are establishments ranked according to stars, and hostales
and pensiones, which are comparable to hotels but do not form part of the star classification

system. Inthis study, the term hotel refers to hotels, hostales, and pensiones, unless otherwise

specified.

5.4.5.1 Sample and instruments

A A survey of the hotel sectorin Lloret de Mar was conducted during the peak tourist season
(June 1 to September 30, 2014). At the time, there were 124 hotels registered in the town.
Eleven of these were excluded for various reasons: four were closed all summer, three were
under new management, making it impossible to gather data for the previous year, and the
remaining four, despite beingindependent buildings, formed part of another hotel in terms of
the computing of guest nights and water billing. The final number of candidate hotels
therefore was 113. Face-to-face interviewer-led surveys, lasting an average of 30 minutes,
were secured with 53 of these hotels (response rate of 46.9%). The data were collected usinga
closed-ended questionnaire structured into three sections: 1) general information on the
hotel, 2) water consumption and management, and 3) facilities and services. Since this study
was the first of its kind in Lloret de Mar and the Costa Brava in general, certain difficulties in
obtainingthe information required were not anticipated. In many cases, those surveyed were
very reluctant to provide data on the volume of water consumed or the number of guest
nights forthe study period, two essential variables for calculating the dependent variable and
indicator of waterconsumption: liters of water perguest night (LGN). Thus, although 53 hotels
were surveyed, full datawas obtained for just 35 of these (Table 5.6). Another limitation is that
the sample is skewed towards higher-category hotels, with 4- and 5-star hotels, respectively,
accounting for 50% and 37.93% of the available population (see Table 5.6). This skewing is due
to thefact that it is easier for higher-category hotels to produce data thanks to greater levels
of systemization and cost control, and this is probably particularly true in the case of water
consumption. The generalizability of the resultsis therefore limited and any conclusions drawn
must be considered with caution. Nevertheless, based on the number of hotels analyzed, the
study sample represents 30.97% of the available population, whichisinline with otherstudies
that have analyzed variables influencing hotel water consumption in Mallorca (26.20%) (Deya
& Tirado, 2011) and Barbados (28.37%) (Charara et al., 2011). The representativeness of the
sampleiseven betterif number of bedsanalyzedis considered, as the hotelsincluded offered

44.46% of all beds in the available population.
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Total Number of pﬁ‘::::?il:n Surveys conducted Surveys with full data
SRR nu:c‘)::I;Of e:(l::)lr::::d Number % Number GO ] avail'able Number 53] avail'able
population population
ok 4 0 4 3.5 4 100.00 2 50.00
kK 31 2 29 25.6 19 65.52 11 37.93
Hokk 41 4 37 32.7 16 43.24 11 29.73
ok 10 3 7 6.2 3 42.86 2 28.57
* 12 0 12 10.6 5 41.67 4 33.33
No stars 26 2 24 21.2 6 25.00 5 20.83
Total 124 11 113 100 53 46.90 35 30.97
(Total
number 29,591 3,212 26,379 100 18,864 71.51 11,728 44.46
of beds)

Table 5.6. Summary of study population and sample.

5.4.5.2 Study variables

The choice of study variables (Table 5.7) was based on the findings of similar studies
conductedindifferent parts of the world (see Section 5.4.3), but with certain modifications to
reflect more closely the situation in Lloret de Mar. For example, golf courses, number of
employees, and price perroomwere excluded, as these were not relevant to our case study. In
Lloret de Mar, for example, none of the hotels have a golf course within their grounds or

provide on-site accommodation for their workers.

Name Description Unit of measure
LGN Liters of water consumed per guest night LGN

Physical characteristics

Hotel capacity Number of beds available unit

Floor area Surface area occupied by hotel building m’

Hotel Dichotomous variable differentiating hotel establishments with

stars (1) from those without (0)
Facilities and leisure structures that require water

Indoor swimming pools Volume of water in indoor/heated swimming pools m
Outdoor swimming pools Volume of water in outdoor swimming pools m’
Lawns Lawn surface area m’
Jacuzzis Number of jacuzzis unit
Other spa facilities Number of Turkish baths and hydro-massage showers unit
Laundries Dichotomous variable indicating presence (1) or absence (0) of
laundry

Dishwashers Number of dishwashers unit
Outdoor showers Number of outdoor showers in pool areas unit

Business and environmental management factors
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Hotel ownership Dichotomous variableindicating affiliation with a hotel chain (1)
or independent operation (0)

111

Certification Dichotomous variable indicating possession of environmental
and/or quality certification (1) or no certification (0)

Table 5.7. Study variables: name, description, and unit of measure.

Hotel capacity was measured by number of beds and floor area was calculated according to
the total areaoccupied by the hotel’s buildings. This measurement was provided by the hotel
in some cases and obtained from the Spanish Property Registration Authority (Direccién
General del Catastro) in others (DGC, 2015). Use of water by swimming pools was calculated
separately for indoor and outdoor pools in order to investigate potential differences. Some
hotelsin Lloret de Mar have an indoor pool, which could be animportant attraction during the
winter months and Christmas period, when many of the hotelsinthe town open. Use of water
by gardens and grounds was investigated by calculating lawn surface area. In a region such as
the Spanish Mediterranean coast, considerably more water is needed to maintain lawns than
othertypesof vegetation, such as trees and bushes (Garcia, Llausas, & Ribas, 2013). Although
some hotels in Lloret de Mar are located in the town and do not have outdoor areas, others
have moderately sized gardens and patios with lawn areas. The analysis of spa facilities was
broken down into number of jacuzzis and number of Turkish baths and/or hydro-massage
showers. Hotels were also classified according to whether they belonged to a hotel chain or
were independently operated and also whether they had laundry facilities or not. Hotel
laundry services can be quite complicated to analyze, as policies vary from one hotel to
another. Most of the hotels surveyed had laundry machines butthey also outsourced some of
their laundry work. In a recent study of hotels in Barcelona, Spain, Dinarés and Sauri (2015)
found significant variations in the volume of laundry dealt with directly by the hotels or by
external companies. To address this potential variability, it was decided to dichotomize this
variable (laundry =1, no laundry = 0) and study simply whether the hotels had the capacity to

handle the laundry generated or not.

Some of the variables analyzedin similarstudies were adapted to the context and specificaim
of the present study. Specifically, hotel category (number of stars), kitchen, and water-saving
measures were replaced with hotel (stars vs no stars), number of dishwashers, and green
and/orquality certification, respectively. A new variable was also included: number of outdoor

showers.
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Hotel category was replaced with the dichotomous variable hotel, which differentiated
between establishments with and without stars. Although hotel category is one of the most
widely used indicators of hotel quality, particularly in studies of water consumption, this
variable does not coverestablishments that are not ranked using the star classification system,
which in many parts of Spain account fora considerable proportion of touristaccommodation.
According to data from 2010, 31% of all tourist accommodation in Spain was offered by
establishments without stars (ITE, 2010). In addition, hotel classification could be strongly
correlated with otherstudy variables, asthe number of stars awarded to a hotel is determined

by, among other factors, the presence of a swimming pool, spa, garden, restaurant, etc.

The number of dishwashers perkitchen was calculated to analyze water use by hotel kitchens.
Mass tourism sun-and-sand hotels generally offer a restaurant service (Deya & Tirado, 2011),
and dishwashers account for the greatest uses of water in this area of the hotel (Richter &

Stamminger, 2012; Smith et al., 2009; Styles et al., 2015).

The possession of environmental and/or quality certification was used to analyze the possible
impact of water-saving measures. Environmental certification programs were originally
created for the manufacturingindustry (Font, 2002) and compliance with predefined processes
or objectivesisanindicator of good environmental management practice by companies. These
programs are widespreadinthe tourism sector (Chan & Hawkins, 2012), particularly in Europe
(Buckley, 2002). Examples of environmental certification systems used by hotels in Catalonia
are the international 1ISO 14001 standard, the European Eco-Management and Audit Scheme,
and the Catalan Environmental Quality Guarantee system. Hotels may also hold general quality
certification, such as1SO 9001, the “Q” tourism quality label (for Spanish establishments), and
the SICTED label. SICTED (Sistema Integral de Calidad Turistica Espafiola en Destinos) is a
quality system aimed at both tourist establishments and destinations. Both types of
certification are marked by various synergies that can resultin more efficient use of resources
(Claver, Pereira, Molina, & Tari, 2010) and help hotels to stand out by making them more
competitive (Smith et al., 2009) and improving their image (Brio & Junquera, 2002; Rondinelli
& Vastag, 2000). Environment certification programs comprise numerous actions and
processes, including measures aimed at reducing water consumption. However, as found in a
study applied to three 1S014001-certified hotels in Hong Kong, water-saving measures
implemented beforethe certification process can also lead to an important reduction in water
consumption (Chan, 2009). Therefore, a perhaps betterindicator in this study of water-saving
efforts by hotels would be the presence of water-saving measures. However, as noted during

the questionnaires, and supporting previous findings in the case of hotel industry from United
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States by Stipanuk (1996), all the hotelsinthe sample had implemented at least one significant
water-saving measure (e.g., tap aerators, dual-flush push button cisterns, and water-saving
information in bathrooms), thereby converting presence of water-saving measures into a
constant variable for analyzing LGN. The possession of environmental and/or quality
certification thus provides a more accurate picture of efforts made to reduce water

consumption in the sample. This variable was also included as a dichotomous variable

(certification =1, no certification =0).

The final variable analyzed was number of outdoor showers. Outdoor poolside showers are
very common in mass tourism hotels, and just like bathroom showers, they consume large
volumes of water (approximately 15 liters per minute) (Styles et al., 2015). To the authors’
knowledge, this is the first study of its kind to analyze the influence of outdoor showers on

hotel water consumption.

5.4.5.3 Statistical analysis

The main characteristics of the sample of hotels are shownin Table 5.8. In brief, 48.55% of the
hotels were low-star hotels (1, 2, or 3 stars), 37.13% were high-star hotels (4 and 5 stars), and
14.28% had no stars. The average number of beds was 335.09 and the average floor area as
7,460.77 m’, although the large standard deviation for this last variable (9,576.42) shows that
size varied considerably from one hotel to the next. Several aspects must be noted regarding
the facilities and leisure structures that require water. First, the average volume of indoor
swimming pools was smaller than that of outdoor pools, which are an important feature in a
touristdestination that attracts predominantly summer visitors. Second, jacuzzis and otherspa
facilities were present on average in only half of the hotels surveyed (respective mean rates of
0.46 and 0.51), probably for the same reason the hotels had smaller indoor pools. Over two-
thirds of the surveyed hotels (68.57%) had sufficient laundry capacity and the average number
of dishwashers per hotel was 1.20. There was a relatively good balance between
independently operated and affiliated hotels (57.14and 42.86% respectively), but only 14.26%

of the sample had environmental/quality certification.

Variable Frequency  Percentage (%) Average Starllda.\rd
deviation
Water consumption LGN 251.93 22.26
No stars 5 14.28
Star-rating category " 4 11.42
** 2 5.71

ek 11 31.42

113



114

RESULTATS

oAk 11 31.42
Physical characteristics
Hotel capacity beds 335.09 353.94
Floor area m’ 7,460.77 9,576.42
0=No 5 14.28
Hotel
1=Yes 30 85.71
Facilities and leisurestructures thatrequire water
Outdoor swimming pools m’ 182.35 234.34
Indoor swimming pools m’ 18.78 48.89
Lawn m’ 847.09 2,305.79
Jacuzzis units 0.46 0.78
Other spa facilities units 0.51 131
. 0=No 11 31.43
Laundries
1=Yes 24 68.57
Dishwashers units 1.20 0.83
Outdoor showers units 2.31 2.7
Business and environmental management factors
0=No 20 57.14
Hotel ownership
1=Yes 15 42.86
0=No 30 85.71
Certification
1=Yes 5 14.29
Total N 35 100

Table 5.8. Statistical description of the variables included in the model.

The statistical analysis consisted of analyzing the relationship between our dependent
variable—LGN—and the set of independent study variables used to explain the use of water by
the hotel sector in Lloret de Mar. For the 35 hotels that provided full data, monthly water
consumption and monthly guest nights were calculated to analyze water consumption per
guestnightforthe monthsinwhichthe hotels were open. Using these two variables, a matrix
of 277 cases corresponding to monthly consumption of water per guest night during the
months each hotel was open was built. LGN was calculated by dividing monthly consumption
of water by the number of guest nights per month. Volumes of over 2000 LGN per month were
considered atypical and eliminated from the analysis as they corresponded to consumption
during winter months. As explained by the managers of the hotels with consumption levelsin
excess of 2000 LGN, thisincreased use of water was due to maintenance and/or refurbishment
work, which typically takes place in the quieter winter months. The number of valid cases for
analysiswas thus 270. The fact that all the cases observed were drawn from the same unit (the
monthly variable)could give rise to random effects leading to error. To control for this bias in
the modeling of water consumption, a generalized linear mixed model (GLMM) was used.

GLMMs permitthe appreciation of variations in time and/or space (Bolker et al., 2009). In the
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context of the present study, a GLMM was chosen because this model can account for the fact
that each unit (in this case, hotel) comprises LGN values for a set of repeated observations
(months). A similar approach has been applied in similar studies (Garcia, Ribas, Llausas, &
Sauri, 2013; March, Perarnau, & Sauri, 2012). Following the approach employed by Garcia et
al. (2013) and March et al. (2012), a GLMM with Gaussian distribution was applied. Similarly,
the dependent variable, LGN, was transformed into its logarithm, InLGN, to improve the
robustness of the model (since INLGN was normally distributed) and facilitate the

interpretation of results (March etal., 2012). All the processes and statistical calculations were

performed using SPSS v. 23.

5.4.6 Results and discussion

The presentation and discussion of the results of the GLMM analysis (Table 5.9) is divided into

two sections: variables that had a significant influence on water consumption in the sample

and variables that did not.

Variable Coefficient Std. Error

Intercept 5.203 0.242 21.522 <0.001**

Physical characteristics

Hotel capacity -0.731 %107 0.221*10° -3.310 0.001**

Floor area 0.311*10° 0.068 4.551 <0.001**

Hotel -0.301 0.133 -2.257 0.025**
(Hotel =0 is the reference category)

Facilities and leisurestructures thatrequire water

Outdoor swimming pool -0.850 * 107 0.287 *10° -2.962 0.003**

Indoor swimming pool 1.224*10° 1.226 *10° 0.998 0.319

Lawn -0.038 *10~ 0.024 * 107 -1.578 0.116

Jacuzzis 0.056 0.077 0.722 0.471

Other spa facilities 0.007 0.046 0.142 0.888

Laundries -0.231 0.153 -1.511 0.132
(Laundries =0 is the reference category)

Dishwashers 0.202 0.058 3.487 0.001**

Outdoor showers -0.025 0.022 -1.127 0.261

Business and environmental management model

Hotel ownership | -0.338 | 0.172 | -1.964 | 0.051*
(Hotel ownership =0 is the reference category)

Certification | o445 | o018 | 3768 | <0.001**

(Certification =0 is the reference category)

Table 5.9. Summary of general linear mixed model results.
**Significant at the 0.05 level.

*Significant at the 0.1 level.

Note: Significant variables are shown in gray cells.
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5.4.6.1 Significant variables

A significant increase in water use was observed for hotel floor area, with consumption
increasing by 0.311*10-3 LGN pereach additional m*. As mentioned, larger hotels tend to have
greater perguest night consumption than smallerones (Bohdanowicz & Martinac, 2007; Deng,
2003). Althoughthe 5-starhotels in this sample were on average larger than the 4-star and 3-
star hotels (27,334.5 m” vs 8,956.18 m” and 8,566.73 m’, respectively), because they are
required to offer larger rooms, they had a lower mean number of beds (273 vs 437 for 4-star
hotels and 504 for 3-star hotels). In brief, the upmarket hotelsin Lioret de Mar were largerand
because these hotels tend to have more high-end facilities that require water, they also had

higher water consumption per guest night.

As expected, hotel establishments without stars used less water than those with stars (-0.301
LGN), again possibly because they have fewer facilities that need water. These findings
coincide with those of Gossling (2001), who found hotels in Zanzibar to use more water than

guesthouses.

Water consumption per guest night increased significantly with the number of dishwashers.
For each dishwasher present, water consumption increased by 0.202 LGN. This finding
supports previous observations that hotels with on-site kitchens use more water (Bohdanowicz
& Martinac, 2007; Kasim et al., 2014). Apart from the direct effect that dishwashers have on
water consumption, the increase observed might also be related to the fact that hotels with
dishwashers probably have on-site dining facilities. In their study of hotels in Mallorca, Deya
and Tirado (2011) found that a one-unit increase in the number of meals included in the
different types of board offered generated a 10% increase in annual water consumption. In

other words, the more meals a hotel offered, the more water they consumed.

The model also revealed that independently operated hotels consumed less water (-0.338
LGN) than affiliated hotels. This finding seems to contradict the general view that chain hotels
have more efficient resource management due to the diffusion of good practices among
members of the chain (Alvarez, Burgos, & Céspedes, 2001), but, as pointed out by Deya and
Tirado (2011), hotels belongingto large international chains may have few incentives to reduce
water costs, as these accountforjust a small share of total running costs and would therefore
have only a minimal impact on profit margins. In addition, affiliated hotels tend to have higher
standards of service and this also explains their greater consumption of water (Deya & Tirado,
2011). In the case of Lloret de Mar, 12 (80%) of the 15 affiliated hotels belonged to small

regional chains, which have between 2and 9 hotelsinthe Costa Brava region. The other three
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(20%) are part of medium-sized chains with between 10 and 39 hotels in different parts of
Spain. None of the affiliated hotels belonged to a large international chain. This distribution
explains why the affiliated hotels analyzed tended to consume more water that the
independently operated hotels. Among other reasons, for example, they would not yet be

bound by compulsory environmental corporative standards or perhaps corporative directives

aimed at improving profitability and/or prestige across the affiliated members.

Of the hotels surveyed, those without environmental or quality certification used more water
(+0.445 LGN) than those with certification. Having a quality label (Claver et al., 2010) or an
ecolabel (Brio & Junquera, 2002) can reduce internal costs, as despite the initial costs of
certification, the implementation of environmentally sound practices ultimately brings
numerous benefits, including more efficient use of resources (Potoski & Prakash, 2005). One of
the hotels in the sample, Hotel Samba, a 3-star hotel with 441 rooms and 882 beds, was the
first 3-star hotel in Europe to be awarded two environmental certifications within a short

period: ISO 14001 in 1998 and EMAS a year later.
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Figure 5.13. Water consumption in liters per guest night (LGN) and volume of recycled gray water at
Hotel Samba in Lloret de Mar between 1997 and 2013.
Source: Compiled by authors from data provided by Hotel Samba.
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By installing an efficient system to reuse gray water from guest bathrooms, the hotel recycled
over 160,000 m3 of water from 1997 to 2013 (Figure 5.13). In the same period, it reduced its
water consumption per guest night by 80% (from 372 LGN in 1997 to just 77.5 LGN in 2013).

The model also showed that the amount of waterused perguest night decreased substantially
with increasing hotel capacity and outdoor pool volume. For each additional bed and cubic
meter of pool volume, water consumption decreased by 0.731*10-3 and 0.850*10-3 LGN,
respectively. Hotels with alarger capacity thus made more optimal use of water, as the water
consumed perguest pernight decreased with anincreasing number of beds. A similar situation
isseenin private homes, with larger households using less water per person than smaller ones
(Richter & Stamminger, 2012). Swimming pool volume could have a similar effect. Swimming
pools and water-based leisure structures are costly to run, as they require water, energy,
maintenance, and sanitation (Fernandez-Luna, Garcia-Unanue, Sanchez-Sanchez, Plaza-
Camona, & Gallardo, 2012). Logically, the larger the pool, the greater the consumption and
associated costs. Nevertheless, in this case study, larger hotels performed better in terms of
outdoorpool wateruse per person. Although the large-capacity hotels had the largest outdoor

swimming pools, these were used by more guests, resulting in greater water efficiency.

Both variables—hotel capacity and outdoor pool volume—indicate thatlarge hotels have more
efficient water consumption due to economies of scale (Guerrini, Romano, & Campedelli,
2013; Johnston & Ozment, 2013), i.e., the hotels would experience a decrease in unit costs
with an increase in overall production (Weng & Wang, 2006). Numerous factors observed in
this case study illustrate this effect. For instance, large-capacity hotels had higher annual
occupancy rates: 74.44% for hotels with over 500 beds versus 69.11% for those with fewer
than 150. Higher occupancy results in more efficient use of facilities with high water
requirements, such as outdoor swimming pools. Nevertheless, large hotels also typically offer
a variety of leisure and recreational services to their guests (such as dances or aquatic
activities), and customers therefore spend more time at the hotel (and use more water). The
larger hotels in the sample were also open for longer periods. Hotels with over 200 beds, for
example, were open for 8.7 months compared with 6.3 months for the smaller hotels, again
contributing to increased economies of scale. The surveys also showed that larger-capacity
hotels tend to have technical staff in charge of the management and maintenance of the
hotel's water system. Uncontrolled waterleaks would therefore be minimized in these hotels,
again contributingto greater water efficiency. The application of water-saving measures would
also have a greateroverall effectinlarge hotels, as measures such as recycling wastewater or

harvesting rainwater would affect more customers, reducing per capita water consumption.
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5.4.6.2 Non-significant variables
As mentioned, volume of indoor and outdoor swimming pools was analyzed separately to
investigate potential differences. Logically, indoor pools would be a greater attraction to hotel
guests during winter months and Christmas time, while outdoor pools would attract more
users duringthe warmer months. The results show, however, that unlike outdoor pools, indoor
pools did not have a significant impact on water use per guest night. This is possibly because

guests preferto be outside, whether at a pool or the beach, during summer months, which is

when most water is consumed due to the greater affluence of tourists.

Although hotel lawns and garden areas have been found to consume considerable amounts of
water (GOssling, 2001), this was not the case in Lloret de Mar, where lawn size had no
significantimpact on water consumption per guest night. This might be because the summer
of 2014 (whenthe datawere collected) had unusually high levels of rainfall, but there may also
be other factors at play, such as the use of irrigation control devices. Number of jacuzzis and
other spa facilities also had no significant impact on water consumption per guest night,
contrasting with previous findings in this respect (Bohdanowicz & Martinac, 2007; Deya &
Tirado, 2011). This again could be explained by greater use of beaches and outdoor pools
during the summer months. Although previous studies have shown the presence of hotel
laundries to be strongly correlated with water consumption (Bohdanowicz & Martinac, 2007;
Chan etal., 2009; Deng, 2003), this was not the case in Lloret de Mar. One possible explanation
is that even though many of the hotels reported having an in-house laundry service, it is
uncertainif they made full use of these facilities or outsourced some of the work, as has been
seen in similar cases (Dinarés & Sauri, 2015). Future research must consider laundry service

variability and explore actual use rather than just the presence orabsence of laundry facilities.

Finally, the model showed that outdoor showers had a negligible effect on water consumption

per guest night.

5.4.7 Conclusions

This case study has explored the main variables described in the scientific literature that
explain water consumption by the hotel industry in Lloret de Mar, a mass tourism destination
on the Mediterranean coast with a high density of high-rise hotels. The results contribute to a
better understanding of the key factors that can help the hotel sector to achieve efficient
water use and strengthen its resilience to deal with changes in water availability. The main

implications of this research can be summarized in three points.
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The first pointis that hotels with a greater guest capacity and larger outdoor swimming pools
used less water per guest night than hotels with fewer beds or smaller pools. This greater
efficiency of water use in large, mass tourism hotels can be explained by the resulting
economies of scale, through which water consumption per guest night decreases with
increasing guest numbers due to more efficient overall water consumption. Economies of scale
inlarge hotels are improved by factors such as higher annual occupancy rates, longer opening
periods, minimization of water leaks thanks to higher technical capacity, and maximization of
the impact of water-saving measures. These observations add to the controversy surrounding
the impact of built-up tourism resorts versus low-density tourist areas, typically perceived as
offering more quality (Deya & Tirado, 2011; Goéssling, 2015). From a purely internal water
management perspective, this study supports the theory that the problem of certain mature
coastal resortsis notthe built-up landscape defined by high-rise seafront hotels, but rather the
proliferation of low-density residential holiday areas around these resorts (Hof & Schmitt,

2011; Rico-Amoros et al., 2009).

The second point highlights the importance of environmental and business management
practices. Mass tourism hotels tend to have on-site kitchens and dining facilities, and efficient
management of kitchen water thus should be a key part of any environmental management
program. Specific measures could include the installation of water- and energy-efficient
dishwashers and education of workers. Regarding business and environmental management,
the survey shows that hotels with environmental and/or quality certification have significantly
reduced water consumption rates per guest night. This finding, however, contrasts with the
general perception among the hoteliers surveyed that certification does not have any real
economic or environmental benefits. Greater efforts in this area are required on two fronts.
Public authorities should actively promote the benefits of certification and show how the
implementation of sound environmental practices can bring real benefits, such as a reduction
in the amount of water consumed, which has obvious benefits for water resource
managementand the environmentin general. Other important measures in this respect are a
cleardefinition of criteria and steps required for accreditation and the implementation of an
efficient evaluation and coordination system with transparent and effective audit procedures
(Buckley, 2002). The hotel sector also needs to step up its commitment to implementing
management models focused on a more efficient, environmentally friendly use of resources.
The results of the present case study show that hotels that belong to a chain consume more
water per capitathan independent hotels. One way of improving water efficiency in affiliated

hotels would be for the chain to introduce regional or nationwide standards and goals and to
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include water conservation practices in the know-how shared among members. Another
possibility, of course, would be to encourage cooperation and similar knowledge -transfer
practices within the industry itself. Lloret de Mar has a large hotel association, called Gremi

Hoteler de Lloretde Mar, that could play an importantrole in promoting the sustainable use of

water resources within the hotel industry.

The third point is related to barriers and incentives to change. Although a wide range of
variables were analyzed in this case study, it would be interesting to examine the
environmental concerns of hotel owners, managers, workers, and guests, as these could
modulate the extent to which water-saving measures are implemented and complied with.
Accordingly, future studies should incorporate factors of a more sociologic and cultural nature
in relation to water use. Future work should also take into account additional organizational
factors that serve as possible incentives or barriers to achieving greater water efficiency in the
hotel industry. Inthe case of Lioret de Mar, cost reductions stemming from reductionsin water
use are probably the main incentive. Yet, at the same time, the high capital costs required to
introduce the necessary infrastructure are also one of the most important barriers, along with
perhaps a lack of technical capacity and know-how to implement advanced water-saving
measures, such as the use of seawater to fill swimming pools. The creation of advisory and
technical support networks would help in this respect and equip the hotel industry with the
tools and knowledge it needs to strengthen its resilience to future changes in water

availability.

Several initiatives could be undertaken to improve hotel survey response rates. First, it is
essential tosecure the involvement of the different agentsin the watersector, including hotel
associations and hotels, government bodies, and water companies and supply managers to
identify win-win outcomes from participation in studies of this kind. Examples include
improved water efficiency, reduced water consumption thanks to the application of saving-
water measures, and the creation of a large database. Second, studies seeking to better
understand the mechanisms underlying the efficient use of water in the hotel sector should
take account of current environmental and/or quality management improvement strategies
(e.g., certification and quality awards) to identify motivators and encourage the participation
of the hotel sectorin future studies. Third, those promoting studies on water efficiency need
to clearly explain to hotels how they can benefit from providing information on water
consumption and overnight stays. One benefit, forexample, would be to provide hotels with a

water diagnostics assessment to identify appropriate improvement measures and facilitate
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subsequent certification. Finally, further research must incorporate qualitative approaches to
provide a better understanding of the main incentives and barriers perceived by hotel
managers in order to find solutions to encourage the implementation of far-reaching water-

saving measures.

In conclusion, concern about the effects of decreasing rainfall rates on water supply availability
in the Mediterranean area is increasing (Philandras et al., 2011; Ragab & Prudhomme, 2002),
and highlights the need for holisticwater management plans and policies to help mass tourism
destinations along the Mediterranean coast adapt to new climate and socioeconomic
scenarios. The findings of this study contribute to the design of new, more sustainable local
and regional tourism plans and policies and facilitate the conversion of mature mass tourism
resortsinto modern, innovative, and qualitydestinations. Initiatives of this nature are already
being examined in Lloret de Mar. Consideration of aspects such as those analyzed in the
presentstudy could helpinthe design of environmental policies for the tourism sector that will
resultin more efficient use and consumption of water resources and help make destinations

more resilient to future changes in water supply.
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5.5 INCENTIVOS Y BARRERAS A LA IMPLANTACION DE MEDIDAS DE AHORRO
HIDRICO EN EL SECTOR HOTELERO. EL CASO DE LLORET DE MAR (COSTA

BRAVA)®

> Gabarda-Mallorqui, A., Ribas Palom, A. Incentivosy barreras a laimplantacién de medidas de
ahorro hidrico en el sector hotelero. El caso de Lloret de Mar (Costa Brava). Cuadernos de

Turismo (en primera revisio).
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5.5.1 Resumen

En los ultimos aios, las investigaciones sobre el consumo de agua en hoteles han prestado
especial atencidn en relacionar esta variable con diferentes factores explicativos de tipo
estructural. Sinembargo, los factores organizativos que pueden influiry modular el consumo
de agua han sido poco explorados. A partir de la realizacién de encuestas a establecimientos
hoteleros de Lloret de Mar (Espafia), el presente trabajo tiene el objetivo de conocer el nivel
de implantacidn actual de medidas de ahorro hidricoy de analizarlosincentivosy barreras que
perciben los gestores a la hora de implantar nuevas medidas. A partir de un analisis de
clusteres, los resultados indican que existen acusadas diferencias entre estos establecimientos
en funcion de su grado de proactividad, sensibilizacion ambiental y tecnificacidn, y de las

motivacionesy barreras que explican el nivel de implantacién de medidas de ahorro.
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6.1 EL DESENVOLUPAMENT TURISTIC, LA GESTIO HIDRICA | EL DESCENS EN ELS
CONSUMS D'AIGUA

L'any 1998, Susan Stonich publicava alarevistaAnnals of Tourism Research el seu article titulat
“Political Ecology of Tourism” (Stonich, 1998). Fou el primertreball que exploravalesrelacions
entre el sector turistic, el medi ambient i la gestid i el consum d'aigua alesilles de la Badia
(Hondures). Fins ben entrats els anys 2000, “era I’Unic estudi que usava una aproximacio des
de I’Ecologia politica en un context turistic” (Gossling, 2003, p. xi). Durant prop de 15 anys,
només Stonich havia aprofundit en els impactes mediambientals en un ambit turistic
“desagregantles conseqliéncies peradiferents grups d’actors socials (stakeholders)” (Stonich,
1998 p.31). De fet, és Stonich qui assenta les bases per al desenvolupament d'aproximacions
socioecologiques en els espais turistics i altres autors s’han servit d’elles per a desenvolupari
analitzar els seus propis casos d’estudi. Entre aquests, destaca el de Gossling (2003), el qual
recull les aportacions cientifiques al voltant de I’Ecologia Politicadel Turisme en illes tropicals.
Amb aquestaobra, Gosslingfaun reconeixement a aquest enfocament i el reivindicaal’hora
d’analitzar el desenvolupament turisticd’unaregid. Per la seva banda, Cole (2012) explorales
relacionsentre lagestid de I'aiguai el turisme a Bali també a partir d’una aproximacié des de
I’Ecologia Politicadel Turisme. Prenent com a referéncia les linies d’investigacié principals de
Stonich (1998), fa un repasa I’evolucid de laindustriaturisticaala zonai les relacions de poder
respecte els recursos hidrics necessaris per al desenvolupament del turisme. A partir de la
identificacié de tots els agents i organismes implicats en el cicle hidrosocial, Cole analitza les
lluites perl’aiguailes seves conseqiiéncies perales comunitats locals. Es en aquest sentit que,
pel cas de la Costa Brava i a partird'una analisi retrospectivadutaaterme als Capitols 5.1i 5.2,
s'han pogutexploratles gransfitesrelacionades amb el desenvolupament turisticila gestié de
I'abastamenti el sanejament de I'aigua a la Costa Brava a partir de la segona meitat del segle
XXifins al'actualitat. D'aquesta manera, s'ha pogut comprovar el rellevant paper que juga el
desenvolupament turistic del litoral gironi quan ha estat necessari millorar la qualitat
mediambiental de les platges i el medi marii aquatic. En aquest sentit, el turisme ha estat un
dels principals motius que expliquen moltes de lesinfraestructures d'abastamenti sanejament

de I'aigua existents actualment.

S’ha vist al Capitol 5.2 com durant les décades de 1960i 1970, tot i que |'abastament d'aigua
no era un problemageneralitzatiles reserves hidriques de lazonaeren suficients perabastirla

poblacié tant permanent comtemporal, les primeres arribades massives de turistes a la Costa
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Brava esvan traduirrapidament en unrapid creixementde laindustria turisticai ben aviat van
aparéixer els problemes associats a la creixent generacié d'aiglies residuals urbanes. De
I'elevat consumd'aigua enels nuclis urbans, sobretot durant els mesos d'estiu, en resultaven
rius, rieresirecs contaminats. A partird'un interés, inicialment de caire estetici de prestigi de
la destinacid turistica, perala milloradels espais naturals costaners, vanéixer el Consorci de la
Costa Brava (CCB), I’ens de gestié responsable de I'abastament en alta i el sanejament de les
aiglies residuals al litoral gironi. Més endavant, la sobreexplotacié de I’aigua subterrania
provocaria la salinitzacié dels aquifers litorals, i municipis com Roses, Cadaqués, Pals i/o
Palafrugell haurien de portar I’aigua de fora dels seus limits municipals. Més endavant, jaala
década del 1990, el procés de reorganitzacié i modernitzacid del sector turistic espanyol va
representarunaugmentd'hotels de major categoriaen detriment dels hostals i les pensions i
elshotels de unai dues estrelles. Aquesta major categoritzacié va implicar un augmenten la
preséncia de piscines i jardins i zones verdes, dos serveis hotelers que necessiten de grans
volums d'aigua per a funcionar (Deya & Tirado, 2011). L'augment en el consum d'aigua va
portar a bona part dels municipis de la Costa Brava a buscar aigua més enlla dels recursos
hidrics locals. Finalment, alsinicis de de la decada de 2000, |a forta dependeéencia turisticai els
multiples episodis de sequeraobliguen al'administracié a cercar mésrecursos a partirde fonts

hidriques no convencionals, com |'aigua dessalada o la regenerada.

Derivat del concepte de cicle hidrosocial entés com a "una complexa xarxa de canonades,
construccions hidrauliques, comptadors, requisits de qualitat, consums" (Larrabeiti, 2013, p.
149) per on l'aigua circula com a recurs, recentment Boelens et al. (2016) han definit el
concepte "territori hidrosocial" entenent-lo com "l'imaginari i la materialitzacio socioambiental
d'una xarxa multiescalaron s'hi defineixen, s’alineen i es mobilitzen activament societat, fluxos
d'aigua, relacions ecologiques, infraestructures hidrauliques, mitjans financers, acords legal -
administratiusiinstitucionsi practiques culturals, a través de sistemes, jerarquies politiques i

discursos "naturalitzadors" (Boelens, Hoogesteger, Swyngedouw, Vos, & Wester, 2016, p. 2).
Totes les sinergies derivades del desenvolupament turistic de la zona anteriorment
esmentades que han tingut lloc durant la segona meitat del segle XX, han dibuixat un procés
d'expansid de laconca (o territori) hidrosocial de la Costa Brava. Relacionat amb |’abastament
d’aigua, continuament s’ha hagut de cercar aigua complementaria per a garantir el
subministrament fins a 50 km lluny d’aquests municipis costaners, com seria el cas del
municipi de Begur. Malgrat tot, és a partir del segle XXI quan comenca a albirar-se un nou

paradigmaen |'abastament hidric, una novagestié de I'aigua basada en sistemes d’abastament

gue permeten el subministrament a partir per exemple de la regeneracid de |'aigua residual,
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evitant aixi la construccié de grans infraestructures hidriques, com I'aixecament de preses i
embassaments o el tracat de grans canonades (Gleick, 2003). L'aparicié de noves fonts

hidriques no convencionals, com la produccié d’aigua regenerada tant a nivell privat, com el

cas de |I'Hotel Samba, o public, com I'Gs d’aigua reciclada per al reg de jardins i parcs
municipals olarecarregad’aqiifers en municipis com Lloret de Mar, han comencat a posar fre

lentament a I’expansid de la conca hidrosocial de la Costa Brava.

D’acord amb el procés que hanseguit els diferents serveis relacionats amb la gestié de I'aigua
a la regid, s’"ha pogut comprovar al Capitol 5.1 com la creacié del CCB ha estat clau per assolir
unsindexs de qualitat i mediambiental d’excel-l&éncia en bona part de les platges de la Costa
Brava. Gracies a diferents directives europees, a destacar la Directiva Marc de I’Aigua, tot els
estats membre han d’acomplirunsrequisits en matéria de qualitat de les aigilies de bany. Les
infraestructures construides i posades en marxa gracies a I’esfor¢ de tots els municipis
implicats sdn avui costoses de mantenir i els organismes publics per si sols no poden fer-hi
front, especialment davant de les dures mesures de contencié pressupostaria derivada de la
recent crisi economica. Els costos de manteniment es recuperen a través de canons que
reverteixen a l'usuari final o en ultima instancia a través de |’entrada de capital privat,
convertintempreses publiques en mixtes i/o privades. La Costa Brava compta avui amb dues
empreses mixtes amb les quals es costegen el manteniment de les infraestructures
d’abastamentisanejamentenalta. El fet que unaempresa privada en pugui treure redit de la
gestidiel consumd’aigua se suma a la controvérsia generada al voltant de les privatitzacions

de serveis basics i de primera necessitat per a la ciutadania.

Toti el creixement de laconca hidrosocial del litoral gironi com a consequliéncia principalment
del desenvolupament turistic a la zona, el consum per capita d'aigua ha experimentat un
lleugerdescens durant els Ultims 15 anys, com s’ha pogut veure al Capitol 5.2. Malgrat que la
demanda d'aigua en termes generals ha augmentat i cada cop es necessita un volum d'aigua
major per a satisfer les necessitats de la poblacid, el calcul per capita mostra un clar descens
del consum a partir de la decada delsanys 2000, passantde gairebé 500 litres perpersonaidia
durant els anys 90 a menys de 300 I'any 2010. Aquest fenomen no és exclusiu de la Costa
Brava siné que forma part de la tendencia general present als paisos desenvolupats (Oki &
Kanae, 2006) i que també han mostrat ciutats com Nova York (Swaney et al., 2011), Barcelona
(March & Sauri, 2013) o Madrid (Cubillo et al., 2008). Malgrat aquesta confluéncia de casos,

quatre causes concretes expliquen el descens en els consums per capita a la Costa Brava:
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innovacions tecnologiquesiinstitucionals; sensibilitzacid i conscienciacié ambiental, recursos

hidrics alternatius i la crisi economica i el preu de |'aigua.

Certament, lesinnovacions tecnologiques per a |'estalvi d’aigua cada vegada més presents al
sectorturistic (Stylesetal., 2015) sén un dels factors clau per a una gestié més sostenible dels
recursos hidrics (Martinez et al., 2010). Mecanismes d'estalvi d'aigua com els airejadors a les
aixetes o la instal-lacié de subcomptadors per a un major control de fuites permeten, entre
moltes altres tecnologies, reduccions significatives dels volums d'aigua consumits (Gatt &
Schranz, 2015). Ja hemvist com la Costa Brava ha esdevingut un auténtic paradigmaen|’aveng
per a un major estalvi hidric dins el sector turistic. | ho és per dos motius principals.
Primerament, cal esmentar el cas de I’'Hotel Samba com un clar exemple d’innovacié
tecnologicagraciesal’aplicacio d’unsistemad’aprofitament d’aiglies grises implantat des del
1997, entre d’altres mecanismes d’estalvi implantats. Els consum d’aigua per capita ha passat
de 372 litres per persona i dia I’any 1997 a 77.5 I’any 2013, el que significa una reduccié del
80% (dades facilitades per |’Hotel Samba). En segon lloc, el CCB representa avui un altre bon
exempled’innovacid en aquest casinstitucional. Launié I’any 1971 de diversos municipis de la
Costa Brava, la Diputacid de Gironai la llavors Confederacid Hidrograficadel Pirineu Oriental a
travésd’un organisme consorciatés un clar exemple de governanca publica i compartida dels
recursos hidrics. La gestid mancomunada és sovint vista com |’estrategia necessaria per a
compartir serveis de manera eficag i equitativa (Hantke-Domas & Jouravlev, 2011). L'esforg
compartit per a la millora de la imatge de les platges va convergir en la creacié del CCB,

organisme que ha esdevingut actualment I’Entitat Local de I’Aigua (ELA) del litoral gironi.

L'dltim periode de sequera que va tenir lloc a Catalunya durant els anys 2007 i 2008 va
comportar sens dubte un canvi en els patrons de consum degut a una major conscienciacié i
sensibilitzacid de laciutadaniaen general. Les multiples campanyes aparegudes als mitjans de
comunicacié van esdevenir un factor clau per entendre les reduccions dels volums d’aigua
consumits. Tot i que no només és atribuible a les campanyes dutes a terme per I’Agéncia
Catalana de I’Aigua (March et al., 2013), els canvis en els patrons de consum a la Costa Brava
també s’expliquen per factors relacionats amb la conscienciacié mediambiental a proposit
d’aquest ultim episodi de sequera que va afectar les conques internes de Catalunya.
Certament, un majornivell de consciénciai preocupacié pel mediambient comportaun menor
consumd’aigua (Domene & Sauri, 2006). Malgrat tot, existeixen estudis que no presenten una
correlacié directa entre el volum domestic d’aigua consumit i la sensibilitzacié i preocupacié

mediambiental (Cubillo et al., 2008).
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El desenvolupament de noves fonts hidriques alternatives també ha contribuit a la reduccié
del consum d’aigua percapita a la CostaBrava. En aquestsentit, el CCB fou una de les entitats
pioneresenintroduiri promoure el debatal voltantde les aiglies regenerades. Actualment, de
les 26 estacions que depurenlesaiglies dels 22 municipis de la Costa Brava, 14 tenen sistemes
de tractament terciari necessaris peraregenerarles aiglies depurades. L'aigua regenerada es
destinaal regde camps de golf, regagricola, recarregad’aquifersiusos urbans no potables. La
regeneracid de les aiglies depurades en regions amb vocacioé turistica pot esdevenir un
element indispensable per ala gestio sostenible dels recursos hidrics (Lazarova et al., 2012).
Tot i que la comunitat cientificaha de seguir avangant per a millorar el procés de regeneracié
per a garantir aigua d’una elevada qualitat sanitaria (Serra et al., 2002; Toze, 2006), la
produccié i consum d’aigua regenerada representa un auténtic aveng¢ cap a un consum

sostenible de I"aigua.

Si un dels factors que poden explicar el consum d’aigua domestic esta relacionat amb els
ingressos economics d’una llar (Domene & Sauri, 2006; Garcia et al., 2013; March & Sauri,
2009), la crisiecondmicaactual i I'impacte que aquesta hatingutsobre |’economia doméstica,
han provocat canvis en els patrons de consum hidric de la Costa Brava, fent que els volums
siguin menors any rere any. A més, en regions de vocacié turistica com la Costa Brava, hi ha
hagut un menor grau d’ocupacié de les segones residencies, els propietaris de les quals han
escurcat el seu periode de vacances perraons economiques (Albiol & Agulld, 2014). Aquest fet
ha contribuit al descens d’aiguaconsumidad’enca de I’esclat de la crisi financera que va tenir

lloc a I’estat espanyol a partir de I’any 2008.

6.2 ELS PRINCIPALS FACTORS QUE INFLUEIXEN SOBRE EL CONSUM D'AIGUA
EN EL SECTOR TURISTIC

Un cop explorats els motius que expliquen la reduccié en els consums d’aigua per capitaala
Costa Brava al llarg dels ultims 15 anys, s’ha fet necessari coneixer els factors que tenen una
influénciadirectasobre el consum d’aigua. A partird’unaanalisi adoble escala, en els Capitols
5.3 i 5.4 s’han determinat els elements que poden influir sobre els principals patrons de
consum, primera partir de I’exploracié dels consums d’aigua a escalamunicipal i a continuacié
a escala local per al cas del sector hoteler de Lloret de Mar, reconeguda destinacid turistica

internacional.
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A Espanya, els grans assentaments turistics presents al llarg del litoral mediterrani peninsular
estan fortamentlligatsaun model fordistadesenvolupat durantla segona meitat del segle XX
(Rico-Amorés et al., 2009), caracteritzat per un rapid creixement vertical a primera linia de
costa i amb una gran concentracié de |’oferta turistica (Donaire, Fraguell, & Mundet, 1997).
Més endavant, el fenomen de les segones residencies conformara un conjunt de noves
morfologies urbanessituades alasegonalinia de mar formant urbanitzacions de baixa densitat
desagregades dels nuclis principals i amb un elevat consum de sol. Malgrat que el turisme és
sovint tractat de manera homogenia, en termes d’Us i tipologia del sol no es comportade la
mateixa manera (Barberan et al., 2013; Cole, 2014; Rico-Amords et al., 2009). Les diferéncies
entre els dos models anteriors sén considerables i presenten una paradoxa destacada. En
aquestsentit, els models turistics basats en tipologies urbanes de baixa densitat difereixen dels
que presenten més compacitat urbana en molts sentits. S"ha comprovat que, en comparacié
amb els models urbanoturistics compactes, les tipologies de baixa densitat urbanatendeixen a
consumir més recursos hidrics i energetics (Domene & Sauri, 2006; Fox, Mcintosh, & Jeffrey,
2009; Garcia et al., 2013; Hof & Schmitt, 2011) i contribueixen amb més intensitat a la pérdua
d’espais agraris i d’interes ecologic (Brabec & Smith, 2002; Domene & Sauri, 2006), entre
d’altresimpactes. Malgrat tot, generalment, els models turistics dispersos solen servistos com
a més benignes en comparacid als models més compactes caracteritzats per grans
infraestructures verticals i una alta densitat urbana (Rico-Amords et al., 2009; Serra, Vera,

Tulla, & Salvati, 2014).

D’acord amb aix0, al Capitol 5.3 s’ha pretésidentificarlarelacié entre aquells factors associats
a lestipologies urbanistiques existentsial’ ofertaturisticaamb els consums d’aigua domeéstics
a nivell municipal. Aixi a partir d’'una analisi de components principals, la variable que
representael consum percapita municipal (litres per personai dia, LPD) tendeix a la mateixa
direcciéd que la variable que mostra el percentatge del total residencial municipal que
correspon a urbanitzacié difusa. D’aquesta manera, s’intueix que quan més elevada és la
superficie municipal de baixa densitat major és el seu consum d’aigua. La Costa Brava és doncs
un nou exemple que contribueix a les tesis d’autors com Indovina (2007), Magrinya i Herce
(2007) o Valdunciel(2011). D’acord amb aix0, les urbanitzacions de baixa densitat existents al
litoral gironi mostren uns consums d’aigua per capita majors en comparacié als nuclis
tradicionals amb major compacitat, explicable en bona part per I’existéncia d’un elevat
nombre de piscines i zones verdes. De fet, 'aigua destinada a aquests elements és
independentdelnombre de residents a cada llar i el comput del consum per capita és sovint

similaral que presenten molts establiments hotelers (Hof & Schmitt, 2011). Per altra banda, i a
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partir d’unaanalisi de clusters, s’"han pogut determinar els cinc grans grups que engloben els
22 municipis de la Costa Brava en funcié de les variables estudiades (les relatives al consum
d’aigua percapita, a lamorfologiaurbanai a la oferta turistica municipal). A grans trets, i com
aresultats destacats, el primerdels grans grups el constitueix un sol municipis, Lloret de Mar.
De fet, aquest és el municipi que concentra bona part de I’oferta hotelera existent a la Costa
Brava pero malgrat aix0 no presenta un valor LPD diferent a la mitjana dels 22 municipis. El
segon cluster esta format pels municipis amb una major proporcié d’urbanitzacié laxa i que
presenten els consums d’aigua per capitaméselevats (15de 22 municipis). Aquest resulta esta
enconsonanciaamb elsresultats obtinguts en altres estudis realitzats per altres destinacions
turistiques del litoral mediterrani espanyol, com Mallorca (Hof & Schmitt, 2011) o Benidorm

(Rico-Amorés et al., 2009).

D’acord amb elsresultats anteriorment esmentats segons els quals les urbanitzacions de baixa
densitat tendeixen a presentar consums per capita majors, el Capitol 5.4 esta dedicat a
conéixer |'existéncia d’aquells factors, no tant que determinen I’elevat consum d’aigua en
municipis turistics de baixa densitat, sind que doten de més eficiencia en I’Us i el consum
d’aiguaen municipisd’elevada compacitat urbana. Per fer-ho, s’ha pres com a cas d’estudi el
municipi de Lloret de Mar, una destinacid turistica de masses d’atraccié internacional. A partir
de I’execucié d’'un model lineal generalitzat mixt (GLMM), els resultats mostren com el consum
per capita tendeix a disminuir a mesura que la capacitat d’un hotel augmenta. Aquesta
disminucid podria venir explicada pels efectes de les economies d’escala. En termes
economics, les economiesd’escalatenenllocquan els costos de produccié tendeixen disminuir
malgrat la produccié general augmenti (Guerrini, Romano, & Campedelli, 2013). Una situacid
similarpottenirllocenl’ambit domeéstic, onlesllarsamb més membrestendeixen a consumir
menys aigua comparat amb les llars amb un nombre menor d’habitants (Richter &
Stamminger, 2012). Pel cas de Lloret de Mar, s’ha pogut comprovar com diferents factors
poden intensificar els efectes derivats de les economies d’escala. Els hotels amb unes taxes
d’ocupacid majors i un periode d’obertura més llarg tendeixen a fer un Us més eficient de
I’aigua ja que el volum global d’aigua consumit queda dividit en un nombre majors d’usuaris
fent que el consum per capita sigui menor. D’altra banda, les mesures d’estalvi hidric
aplicades, comel cas de la produccié d’aiguaregenerada, quedarien maximitzades en aquells
hotels amb major capacitat. Aquestsid’altres sistemes avancats podrien tenir un efecte major

ja que afectarien a un nombre més elevat d’usuaris.
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Cal destacar també que pel cas de Lloret de Mar, existeixen altres factors que determinen el
consum d’aigua dels establiments hotelers. Un d’ells, la superficie atil d’'un establiment
hoteler, sembla també decisiu ja que tendeix a ser major quan més elevat és el consum per
capita d’aigua. Aquestsresultats estan en consonancia amb d’altres treballs publicats segons
els quals quan més superficie ocupa un hotel més aigua consumeix (Bohdanowicz & Martinac,
2007; Deng, 2003). Per altra banda, i d’acord amb Gossling (2001), els hostals i pensions
tendeixen a consumir menys aigua que els establiments amb categoria hotelera. Aquest fet
probablementderivide lamenorpresénciade serveisiinfraestructures que requereixen aigua
peral seufuncionamenten hostalsipensions. Pel present cas d’estudi, els resultats mostren
com també els establiments sense categoritzacié amb estrelles tendeixen a consumir menys
aigua per capita que els hotels. Amb una elevada significacié, el nombre d’aparells
rentavaixelles presents ales cuines dels hotels éstambé un altre dels factors determinants del
consum. D’acord amb Kasim et al. (2014), el consum d’aigua en un hotel s’incrementa amb un
nombre majord’aparells rentavaixelles. De fet, en termes generals, els hotels amb servei de
cuinapresenten consums hidrics més elevats en comparacié amb d’altres establiments sense
aquest tipus de servei (Bohdanowicz & Martinac, 2007; Deng, 2003; Deya & Tirado, 2011).
Lloretde Mar és també un altre exemple que contribueix a la validacié d’aquesta hipotesi. Es
un fenomenjaconegut que els hotels afiliats acadenes hoteleres solen presentar uns consums
d’aiguamenors en comparacid als hotels que operen de maneraindependent (Alvarez, Burgos,
& Céspedes, 2001). Malgrat tot, en estudis com I’aplicatalaindustria hotelerade Mallorca, els
hotels de grans cadenes hoteleres ofereixen també uns estandards de serveis majors que fan
gue requereixin i consumeixin un major volum d’aigua (Deya & Tirado, 2011). A priori, els
resultats del model executat pel cas de Lloret de Mar mostren com els hotels afiliats a una
cadenahoteleratendeixen aconsumir mésaigua per capita que laresta. Pero a diferencia del
gue exposen Deya i Tirado (2011), la majoria dels hotels afiliats de Lloret de Mar formen part
de petites cadenes que operen a nivell regional, amb un rang d’entre 2i 9 hotels ubicats a la
mateixa Costa Brava. Aquest fet podria explicar el major consum hidric ja que probablement
aquestes cadenes no tenen fixats encara uns minims corporatius per a |’estalvi d’aigua.
Finalment, la tinenca d’una certificaciéo mediambiental (Brio & Junquera, 2002) o de qualitat
(Claver, Pereira, Molina, & Tari, 2010) suposa, en ultima instancia, un Us més eficient dels
recursos (Potoski & Prakash, 2005). En aquest sentit, els hotels enquestats que posseeixen una
certificacio com a minim presenten uns consums per capita menors que la resta, fet que
contribueix a refermar la hipotesi que els hotels certificats solen fer un Us més eficient dels

recursos.
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6.3 LES MOTIVACIONS | BARRERES BASIQUES PERCEBUDES PELS GESTORS
HOTELERS A L'HORA D'ESTALVIAR AIGUA

Un cop identificats i analitzats aquells factors que poden determinar el consum d’aigua per
capita del sector hoteler, s’ha fet necessari explorar aquelles variables organitzatives que
determinen|’Usiel consum de I’aigua en un establiment hoteler. En aquest sentit, el Capitol
5.5 estadedicata explorarel graud’implantacié de mesures d’estalvi hidric del sector hoteler
de Lloretde Mar ianalitzarles motivacionsibarreres percebudes pels gestors hotelers que es
troben darrera de qualsevol decisié que impliqui canvis en els patrons de consum del propi
establiment. A partir d’una analisi jerarquica de clUsters amb la mostra d’hotels enquestats,
s’han creat cinc grans grups que han permés il-lustrar quin és el nivell de proactivitat, de
sensibilitzacio mediambiental i de tecnificacid. A grans trets, es poden extreure les seglients

idees.

El nombre de mesures d’estalvi hidric existents en un establiment hoteler manté una estreta
relaciéd amb les dimensions del mateix, tantles referents ala capacitat d’allotjament en funcié
del nombre de places com les relatives ala superficie util construida (Kasim et al., 2014). En
aquest sentit, s’Tha demostrat que els establiments més petits i amb un nombre menor de
serveis hotelers generen unimpacte mediambiental menor (Videras & Alberini, 2000) i tenen
menys capacitateconomicai/otécnicapera minimitzar-loatravés, perexemple, de I’aplicacio
de mesures d’estalvihidric (Kasimetal., 2014). Ambdues hipotesis podrien explicar el fet que,
pel cas de Lloret de Mar, els hostals i pensions representen els establiments que menys
mesures d’estalvi han aplicat fins al moment. A I’altre extrem, i coincidint amb els estudis
abans esmentats, els hotels que tenen un nombre major de mesures implantades sén també

els de mésalta capacitat d’allotjament: tenen més de 400 places i més de 5,000 m” construits.

Generalment, laprincipal motivacié que hihadarrera ladecisié que portaa un gestor hotelera
aplicar mesures d’estalvi hidric en el seu establiment esta relacionada amb la reduccié dels
costos derivats del consum d’aigua a partir de fer un Us més eficient dels recursos
(Bohdanowicz, 2005; Bramwell & Alletorp, 2001; Tzschentke et al., 2004) tant a mitja com a
[larg termini (Ayuso, 2007). Seguint en la mateixa linia, pel cas de Lloret de Mar I'incentiu
principal que explicalaimplantacié de mesures d’estalvi hidricesta relacionat amb la reduccid
dels costos economics. Malgrat que les raons etiques i morals lligades a la sensibilitzacié

ambiental solen sertambé primordials darrerala decisié d’un gestor hoteler a I’hora d’aplicar

163



164

DISCUSSIO GENERAL

mesures d’estalvicom en el cas de la industria hotelera de Hong Kong (Chan & Hawkins, 2010),
de I’oestd’Australia (Carlsen etal., 2001) o de Dinamarca (Bramwell & Alletorp, 2001), pel cas
de Lloret de Mar aquest tipus de motivacié esdevé secundaria. Malgrat que en nombres
relatius sigui la segona motivacid que esgrimeixen els gestors hotelers, la seva
representativitat és molt baixa comparada amb la de I'incentiu “reduir els costos”. La millora
de la imatge del propi hotel i/o a de la competitivitat en el mercat també apareix com a
motivacié en altres casos d’estudi (Ayuso, 2007; Kasim et al., 2014; Kirk, 1998; Nyahunzvi,
2013), pero, peral presentcas d’estudi, cap de les mesures d’estalvi hidric presents als hotels

de la mostra analitzada va ser implantada per raons de marqueting o publicitat.

Finalment, I’analisi de les barreres detectades que poden explicarel rebuig enimplantar certes
mesures d’estalvi hidric fa aflorar que molts dels gestors reconeixen que no tenen accés als
mitjans necessaris per conéixer com estalviar més aigua. Aquest resultat coincideix amb
d’altres estudis realitzats segons els quals sovint els gestors hotelers es troben desinformats i
poc assessorats sobre quines mesures existeixen per aconseguir una reduccié del consum
d’aigua en establiments hotelers (Ayuso, 2007; Chan, 2008). D’altra banda, el segon principal
motiu de rebuig esta relacionat amb I’elevada inversié que suposa |’aplicacié de certes
mesures d’estalvi hidric, especialment les mesures més avancades com serien la reutilitzacid
delesaiglesgrises, larecollidad’aigles pluvials o la instal-lacié de piscines amb aigua salada,
entre d’altres. De fet, tantI’inici de qualsevol procés de certificacié com la seva renovacio, o la
instal-lacio dels dispositius i mecanismes necessari per estalviar aigua suposen una important
inversio economica, fent que els gestors mostrin el seu rebuig de forma gairebé directa

(Stabler & Goodall, 1997; Vernon et al., 2003).
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En aquest darrer capitol es recullen les conclusions obtingudes de la recerca realitzada, les

quals s’estructuren a partir dels objectius formulats a I’inici d’aquest treball.

Objectiu general. Determinar els factors que influeixen en els canvis que s'estan donant en el
consumi la gestio hidrica en espais turistics de la Mediterrania, prenent com a cas d'estudi la

Costa Brava (Girona).

e Alllarg dels ultims 60 anys, la gestid hidrica a la Costa Brava ha anat adaptant-se a les
noves necessitats sorgides molt especialment a proposit del seu propi
desenvolupament turistic. D’aquesta manera, la creacié del CCB com a ens
responsable, primerdel sanejamentidesprés de |’abastament en alta, és sens dubte el
canvi més substancial que hatingut pel que fa a la gestié hidrica. El fet que actualment
el Consorci continuisent|’administrador hidricde laregié és una mostra de I’éxitd’una
governanga eficient, publicai compartida de I’aigua. Tot i aixi, els primers processos de
privatitzacié que s’han donat en els ultims anys amb I’entrada de capital privat ala
gestid publica dels recursos hidrics degut a la manca de capacitat economica de
I’administracié publica, fan pensaren un nou paradigma de gestié per tal de mantenir
els sistemes de sanejament i abastament actuals i costejar els nous si és necessari.

e Tenint en compte els ultims 15 anys, el consum per capita d’aigua a la Costa Brava ha
disminuit mentre haaugmentat el volum total d’aigua consumida. En aquest sentit, la
milloreficiencia hidricaa la CostaBrava s’explica principalment per factors relacionats
amb lesinnovacions tecnologiquesiinstitucionals, la conscienciacié ambiental, I’Us de
recursos hidrics alternatiusilacrisieconomicaiel preude I’aigua. Enaquest sentit, les
reduccions en el consum per capita d’aigua no han d’atribuir-se solament als efectes
directes de la crisi econdmica sind que cal considerar la incidéncia d’aquests altres
factors.

e A una escala municipal, s’ha pogut determinat que els consums per capita d’aigua
tendeixen asermajors quan més proporcié de sol urba de baixa densitat presenta un
municipi. En aquest sentit, una major concentracid de places hoteleres o de camping
no implica forgosament un major consum hidric municipal. Aixi, es constata com les
urbanitzacions laxes desagregades dels nuclis tradicionals i caracteritzades per tenir
una baixadensitat urbanasolen presentaruns consums d’aigua majors en comparacio
amb els nuclis urbans més densos.

e Un cop explorades diferents variables del sector hoteler de Lloret de Mar, s’ha

comprovat que existeixen factors que influeixen directament amb el consum per
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capita d’aigua. En aquest sentit, la superficie construida, el nombre de rentaplats,
I’afiliacié a una cadena hoteleraila possessié o no d’una certificacié ambiental i/o de
qualitat es presenten com a variables significatives i modulen el consum per capita
d’unhotel. Cal destacar que s’ha constatat que els establiments amb major capacitat,
tant en termes de places hoteleres com de dimensions de les zones aquatiques,
tendeixen a consumir menys aigua per capita que la resta, fet que es deriva de les
economies d’escala. Enaquestsentit, els resultats obtinguts aporten nous elementsde
debat al voltant dels beneficis i perjudicis de les destinacions turistiques de masses

amb una elevada densitat urbana i verticalitat.

Objectiu especific 1. Explorar quines han estat les grans etapes relacionades amb el

desenvolupamentturistica la Costa Brava i que han donat peu a importants canvis en les

formes de gestio de I'abastament i el sanejament d'aigua a la regid.

Les etapes que agrupen les diverses sinérgies existents entre el desenvolupament del
turisme ilescanvis en I’abastament d’aigua sén quatre. Durant |la primera, a partir de
I’any 1950 i fins el 1975, va tenir lloc el boom turistic, amb la cada cop més creixent
arribada de turisme internacional i I’'obertura de noves places d’allotjament turistic.
Malgrat tot, les reserves hidriques eren suficients per satisfer la demanda de la
poblacid, inclus durant els mesos d’estiu. Més endavant, entre 1975i 1985, va néixer
amb forca el turisme residencialilaconstruccié de segones residéncies van tenir lloc a
tota la CostaBrava. Paral-lelament, els primers problemes mediambientals relacionats
amb la generacié d’aiglies residuals urbanes van fer aflorar les mancances en els
sistemes de sanejament. Gracies a aix0, pero, va néixer el Consorci de |la Costa Brava
amb |'objectiu de construiri gestionarles estacions de depuracid necessaries perauna
bona qualitat mediambiental dels ecosistemes aquatics. A partir dels anys 80i fins el
2000, laplanta hoteleravainiciarun procés de modernitzacio pertal de disposard’una
major categoritzacid a través de la instal-lacié de piscines i zones verdes als hotels,
entre d’altresiniciatives. Aquestaugment de dos dels serveis hotelers que requereixen
aigua per a funcionar va comportar un augment del consum d’aigua que calia
assegurar a partir de I’explotacié de nous recursos hidrics externs als propis limits
municipals. Finalment, entre I"any 2000 i el 2010, el turisme fou un dels sectors
economics amb major aportacié al PIB tant de la Costa Brava com de Catalunya. La
necessitat d’ordenar i planificar la gestié hidrica va fer-se palesa amb la creacié de

I’ACA, organisme clau per al compliment de la Directiva Marc de I’Aigua.
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L’evolucié del sanejament de les aiglies residuals urbanes a la Costa Brava també es
pot explicar a partir de quatre grans periodes. Des de mitjans del segle XX fins I’any
1980, les activitats turistiques i I’'augment del consum d’aigua derivat van comportar
un increment considerable d’aiglies residuals que fins llavors no eren tractades siné
que directamentabocades als rius i/o al mar. El CCB, nascut I’any 1971, va voler posar
fia aguestdescontroli va desplegar el Pla d’Infraestructures de Tractament d’Aigiies
Residuals. Graciesaaixo, a partir de 1980, es van comencar a notar els primers signes
de millora, sobretoten platges i zones de bany del litoral de Girona, llocs on any rere
any laqualitat de I’aigua era cada cop major. Més endavant, de 1993 fins a 2008, es va
assistira un procés de centralitzacié de la gestié del sanejament ja que fou el Govern
de la Generalitat de Catalunya el que va assumir a partir d’aquest moment el rol que
finsllavors havia dut el CCB. Finalment, a partir de I’any 2008 i fins I’actualitat, la crisi
de I’administracid publicailaforta contencid pressupostaria ha forgat a la Generalitat
a iniciar alguns processos de privatitzacid de serveis relacionats amb la gestid de
I’abastament i el sanejament hidrics.
El desenvolupament turistic a la Costa Brava ha motivat canvis en I’abastament i el
sanejament d’aigua al litoral gironi. D’acord amb les necessitats tant de la poblacié
resident com de la visitant, han calgut constants canvis i adaptacions en els sistemes
tant de subministrament d’aigua com de sanejament urba per a satisfer una demanda
cada cop creixent. En aquest sentit, la conca hidrosocial, especialment la lligada a
I’abastament d’aigua, no ha deixat d’expandir-se malgrat s’hagin albirat nous canvis
sobretoten la cerca de noves fonts hidriques no convencionals, com I’aigua dessalada
i/o regenerada.
Quant al sanejamentde I'aigua residual, cal esmentar com la creacié del CCB ha estat
fonamental per a l’assoliment dels indexs de qualitat desitjats de bona part de les
platges de la Costa Brava. Gracies a una gestié mancomunada, s"han pogut construir
lesinfraestructures necessaries peral tractament de les aiglies residuals. Malgrat que
el CCB és un ens publici continua sent el principal gestor dels recursos hidrics de la
zona, la incipient privatitzacié de diversos serveis en materia tant de sanejament com
d’abastament d’aigua comenca a assimilar-se amb d’altres casos arreu del territori
catala. Actualment, la recuperacié dels costos relatius a aquests serveis, i el
manteniment derivat, només es veu factible a través de I’entrada de capital a les

empreses publiques d’abastament i sanejament.
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Objectiu especific 2. Analitzar I'evolucié recent (2000-2010) en el consum d'aigua a la

Costa Brava i les principals causes que ho expliquen.

e A una escala regional, el consum per capita a la Costa Brava ha disminuit al llarg dels
ultims 15 anys malgrat que els volums globals consumits hagin augmentat. Aquest
fenomenesdeu principalmentalaincidénciaque hitenen factors com lesinnovacions
tecnologiquesiinstitucionals, I’'augment de la consciéncia i sensibilitzaciéo ambiental,
I’Gs de noves fonts hidriques alternatives i la crisi economicai el preu de 'aigua.

e Les mesures d’estalvi hidric esdevenen avui una de les claus per a la reduccié del
volumd’aigua consumit. Ladiversitat de mesures a aplicar, des de les més basiques a
les avancades com el cas de la reutilitzacié de les aiglies grises a |’Hotel Samba, fan
avuique el compromis en pro de la sostenibilitat dels recursos hidrics sigui molt més
assumible. D’altra banda, el CCBrepresenta unainnovacié institucional, creadagracies
al’interésen millorarlaimatge de laplatgesde laregid a partir d’'unaférmulapublicai
consorciada. L'esforg de tots i cadascun dels membres que el conformen és un bon
exemple de governanca compartida.

e Després de I'Ultim gran episodi de sequera que va tenir lloc a Catalunya entre I’any
2007 i el 2008, i gracies a moltes campanyes de conscienciacio basades en |'estalvi i la
contencié del consumd’aigua, s’han mantinguta nivelldoméstic bones practiques en
I’Us de I'aigua que han contribuit a la reduccié dels volums consumits per capita.

e Les noves fonts hidriques no convencionals representen avui la resposta a molts
problemes relacionats amb |’escassetat hidrica, especialment en contextos
mediterranis on el periode de mancad’aigua coincideix amb I’augment de lademanda,
especialmentdurant|’estiu. La regeneracié d’aigua esdevé un recurs fonamental ala
Costa Brava contribuinttambé alareduccié del consum d’aiguai a la recuperacié dels
sistemes hidrologics, sobretot els subterranis.

e El preu de I'aigua i la crisi han provocat sens dubte un fre en el consum d’aiguaala
Costa Brava. Els efectes de la crisi econdomica a les llars han fet que el consum de
recursos, jasigui aigua o electricitat entre d’altres, sigui més moderat. Un altre factor a
considerar és que I"augment del preu de I'aigua ha frenat la demanda per tal de
contenir la despesa derivat del consum hidric a les llars de la Costa Brava. Finalment,
cal destacar que molts dels visitants a la regidé que s’allotgen en segones residéncies
han escurcat el seu periode de vacances i aixd ha contribuit també a la reduccié del

consum d’aigua.
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Objectiu especific 3. Esbrinar quins son els principals factors associats tant als patrons

urbanistics que trobem a la Costa Brava com a I’oferta de places d'allotjament turistic,

que influeixen en el consum d'aigua per capita a escala municipal.

e D’acord amb aquest objectiu, nonomés cal teniren compte els usuaris connectats a la
xarxa, tant els residents com els estacionals, siné que cal considerar altres aspectes
territorials lligats a les tipologies urbanistiques. Els municipis que presenten un
percentatge majord’urbanitzacions de baixa densitat tendeixen a consumir més aigua
per capita. Aquest fet, derivat de la major preséncia de piscines i zones verdes, se
suma a la paradoxa sobre quina tipologia turistica aporta un millor desenvolupament
socioeconomicaunaregié determinada: el turismeresidencial o el turisme compacte
de masses.

e La presénciad’un nombre majorde places hotelereside camping no implica un major
consum d’aigua per capita. Per tant, la capacitat de carrega turistica d’un municipi, a
nivell d’allotjament hoteler i/o de camping, no determinara el consum d’aigua, sind
gue ésla proporcié de sol laxi de baixadensitat relacionat amb el turisme residencial

el factor que més ho determinara.

Objectiu especific 4. Determinar quins factors expliquen millor el consum d'aigua per

capita en el sector hoteler de Lloret de Mar.

e Les variables que influeixen en el seu consum d’aigua dels establiments hotelers de
Lloret de Mar fent que els volums consumits siguin majors sén una major superficie
construida, un elevat nombre d’aparells rentavaixelles i I’afiliacié a una cadena
hotelera. D’altra banda, existeixen tres variables que fan que el consum per capita
d’aiguasigui menor: lapossessid d’unao més certificacions ambientalsi/o de qualitat,
un majornombre de places hoteleresiunvolum majord’aiguaales piscines exteriors.

e Jas’havistcom elshotels que presenten una superficie construida major tendeixen a
consumir més aigua per capita. De fet, els hotels de la mostra amb una major
categoritzacié solensermés grans que laresta, deguta I’obligacié d’oferir habitacions
més amples d’acord amb la legislacié catalana. En aquest sentit, i com que ofereixen
multiples serveis que requereixen aigua pel seu funcionament, la superficie util és
determinant pel consum d’aigua fent que a més m? construits, majors sén els volums

d’aigua consumits.
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Els aparells rentavaixelles esdevenen també determinants i influeixen en el consum
per capita d’aigua. En destinacions turistiques de massa de sol i platja com Lloret de
Mar, els hotelssolen oferirservei de menjadori pertant disposen de lainfraestructura
necessaria per rentar els plats. Aquests aparells tendeixen a consumir un volum
considerable d’aigua fent que el consum per capita d’aigua incrementi en funcié del
nombre d’aparells rentavaixelles disponibles a la cuina dels hotels.

L'afiliacié a una cadena hotelera sembla també ser una variable que influeix
significativament en el consum per capita dels hotels de Lloret de Mar. Els hotels
enquestats afiliats formen part de petites cadenes que operen anivellregional amb un
nombre petit de membres, entre 2 i 9 hotels. Aquesta especificitat explica que
aquestes cadenes no presenten encara uns minims corporatius mediambientals
encarats a la reduccié del consum hidrici el foment de I’estalvi d’aigua.

Segons el model executat, el fet de posseir una certificacié ambiental i/o de qualitat fa
que l’Us delsrecursos hidrics sigui més eficient i per tant el consum d’aigua per capita
menor. Ja s’ha vist com ambdues tipologies de certificacions, les ambientalsi les de
qualitat, presenten diverses sinérgies entre elles i el desplegament del procés per tal
d’obtenir-les, pot reduir ostensiblement els costos interns. En aquest sentit, la
implantacié de bones practiques comporta un seguit de beneficis, incloent una major
eficienciaen I’Us de I'aigua.

Tant el nombre de places hoteleres com el volum d’aigua destinat a les piscines
exteriors mostren unaelevadasignificacié al model executat i pertantinflueixen en el
consum per capita d’aigua dels hotels enquestats. Un major nombre de places
disponibles i/o del volum d’aigua a les zones aquatiques exteriors implica un menor
consum per capitad’aigua. Els efectes derivats de les economies d’ escala poden serla
causa d’aquestfenomen en el sentitque els hotels una capacitat d’allotjament major,
jasiguientermesdel nombre de places o de lesdimensions de les piscines, tendeixen
aferunus méseficientde I’aigua. Aquest fet se sumaal debatsobre els costos socials,
economics i ambientals del turisme de masses. Des d’un pur i exclusiu punt de vista
hidric, una destinacio turistica de masses caracteritzada per una elevada densitat i
verticalitat urbanes és mediambientalment menys agressiva comparada amb d’altres
destinacions on predomina el turisme residencial ubicat en urbanitzacions laxes i
desagregades dels nuclis de poblacio principals. En aquest sentit, doncs, el veritable

problemaassociatal s i consumde recursos naturals com I'aigua de les destinacions
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madures del llarg del litoral mediterraniespanyol no pot atribuir-se només a les grans

concentracions urbanes amb alta verticalitat.

Objectiu especific 5. Definir i caracteritzar els diferents perfils d'establiments hotelers de
Lloret de Mar en funcié de les mesures d'estalvi hidric que apliquen i de les motivacions

i/o barreres percebudes pels seus gestors a I'hora d'implantar-les.

e Laimplantacid de mesures d’estalvi hidric varia ostensiblement d’un hotel a un altre.
Malgrat tot, cal destacar que els hotels més proactius, aquells que presenten un
nombre major de mesures aplicades, solen ser de categoria alta i amb una capacitat
d’allotjament superior. Disposen de multiples serveis hotelers, com piscines, zones
verdes o bugaderia, la presencia dels quals sembla manifestar-se com a factors clau
per a la implantacié de mesures d’estalvi. Encara que Lloret de Mar fou una de les
primeres destinacions turistiques d’atraccié internacional aparegudes a partir de la
déecadade 1960, amb un clar predomini de I’allotjament hoteler, la seva antiguitat no
sembla ser un fre per a I’adaptacié i renovacié dels sistemes d’abastament hidric i
I’aplicacié de mesures d’estalvi. En aquest sentit, alguns hotels ubicats a Lloret, com
I’Hotel Samba, sén un bon exemple d’un procés creixent de tecnificacid i
modernitzacié de les seves instal-lacions.

e Un dels incentius principals que hi ha darrera de qualsevol decisié per implantar
mesures d’estalvi és el relacionat amb la reduccié de costos associats al consum
d’aigua. Malgrat aix0, també existeix un component en pro a la sostenibilitat
mediambiental que explicalainstal-lacié de mecanismesi dispositius d’estalvi d’aigua.
Referent a les barreres percebudes pels gestors hotelers, destaca la forta inversio
economica i el desconeixement sobre com estalviar més aigua com a principals

obstacles que no permeten avancar en I’estalvi hidric al sector hoteler.

Com a conclusid general, cal destacar que la gestid tant de I’abastament com del sanejament
s’ha hagut d’adaptar a les noves necessitats que any rere any han aparegut sovint derivades
del desenvolupament turistic a la Costa Brava. Tot i que la conca hidrosocial no ha parat de
créixer durant els ultims 60 anys, ens trobem davant de noves tendéencies en els consums
d’aigua percapita. A nivell regional estem assistintaunfre en els consums i durant els darrers
deuanysinclis a una disminucié significativa gracies afactors com la conscienciacid ambiental,

lesinnovacions tecnologiques i institucionals, I’aparicié de noves fonts hidriques i la crisi i el
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preude l’aigua. Sumata aixo, cal subratllarlaimportanciade I’eficiencia hidrica que presenten
els grans hotels verticals i amb una elevada capacitat d’allotjament. Ambdds fenomens
contribueixen sens dubte a un menor i més eficient consum hidric, fet que aporta de més
resiliénciaa un sector turistic madur i consolidat que ha de fer front a nous canvis degut a les

variacions en la disponibilitat d’aigua derivada del canvi climatic.

7.1 PROPOSTES DE MILLORA

D’acord amb les conclusions presentades, a continuacid es plantegen diverses propostes amb

I’objectiu de contribuir en la millora de I’Us i el consum d’aigua a la Costa Brava.

Enrelacidaleseines percontenirlademanda hidrica i disminuir el consum a escala regional i

local, cal dir que:

e D’acord amb els resultats d’aquesta tesi, els models urbans compactes tendeixen a
consumir menys aigua en comparacié amb els models de baixa densitat. Aquest fet
posa sobre lataula lanecessitat de replantejar noves urbanitzacions de baixa densitat
projectades en diversos municipis del litoral mediterrani espanyol. Cal considerar
altres possibilitats de models urbanistics compactes a cavall, si cal, entre les
urbanitzacions residencials i els nuclis amb una elevada densitat urbana.

e Els organismes publics consorciats que actuen i donen servei aregions com la Costa
Brava sén avui unade les claus pergarantir un abastament d’aigua equitatiuiigualitari
entre municipis. L'aposta per la creacié de serveis mancomunats com pot ser el
subministrament hidrici el sanejament d’aiglies residuals hauria de formar part de les
politiques de desenvolupament regional. Aixi, es poden compartir els recursos
economics necessaris per tal de garantir un subministrament d’aigua continuat.

e Les campanyesde conscienciacié i sensibilitzacié ambiental pertal de reduirel consum
i fomentarI’estalvi d’aigua apareixen exclusivament durant episodis de forta sequera.
Malgrat aix0, i degut a la seva eficacia ja que s’aconsegueix una reduccié del consum
hidric considerable, les campanyes de sensibilitzaci6 ambiental haurien de ser
continuadesiformar part de I'ideari quotidia de la societat, especialment en regions
com el litoral mediterrani on I'aigua és un bé escas i molt preuat. Cal fomentar i
promoure bones practiques peraun Us mésracional d’aigua. L'estalvi i I’Us sostenible
de recursos, ja siguin energetics o hidrics entre d’altres, també ha de formar part dels
recursos educatius enl’actual sistemad’educacié pertal d’estimular, des dels primers

anys d’edat, una consciéncia sostenible i respectuosa amb el medi ambient.
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La cerca i I’Gs de noves fonts d’aigua no convencionals és fonamental per alabona
qualitat dels recursos hidrics i la salut dels ecosistemes aquatics. L'aposta per a la
produccié d’aiguaregeneradaque hatingutlloc a la Costa Brava gracies a l'impuls des
del Consorci de la Costa Brava ha de continuar sent la principal estratégia de gestié
hidrica de la regié. Cal, d’una banda, dotar el sistema de sanejament de les
infraestructures basiques per tal de poder tractar I'aigua residual fins al tractament
terciari necessari per produiraiguaregenerada. En aquest sentit, el compromis politici
economicde totsels nivells de I'administracié és imprescindible per tal d’avangar en
aquesta linia. De I’altra, calen més esforgos per tal de donar sortida a aquesta aigua i
gue formi part dels usos i consums domestics a la regié.
Malgrat que el preu de |'aigua sigui considerat un bon mitja pera contenirlademanda,
cal actuar amb precaucié pertal que el subministrament d’aigua es garanteixi a partir
de la maxima igualtat i equitat. A bona part dels municipis que conformen la Costa
Brava, el preu del m® d’aigua no ha deixat d’augmentar i aixd ha contribuit en el
descens dels consums per capita consumits. Tot i que és una eina eficag per tal de

contenirlademanda, el preuno pot serun obstacle peral consum racional en cap llar.

En relacié a un us més eficient de I’aigua al sector hoteler, destacar que:

D’acord amb I’anteriorment exposat, els aparells rentavaixelles representen una
importantfontde consumd’aiguaals hotels. En aquest sentit, un bon pla de mesures
d’estalvi al sector hoteler ha de posar també atencié a les cuines i al servei de
menjador, on a partir de mesures d’estalvi es podria reduir considerablement el
consum d’aigua.

La presencia d’hotels altament tecnificats que fan un Us eficient de I’aigua gracies a
diferents mesures facilitaria la transferencia del coneixement necessari pera |’adopcio
de diferents iniciatives d’estalvi en aquells menys tecnificats.

El disseny de nous criteris mediambientals als estandards corporatius d’'una cadena
hotelerapermetrial’adopcié de diferents mesures pertal de reduirel consum d’aigua.
La transferéncia de coneixementitecnologies entre els hotels membres d’una mateixa
cadenaincloenttotsaquells mecanismesi practiques que permeten un Us més eficient
de I"aigua seria també un bon punt de partida per a|I’establiment de noves mesures
d’estalvi hidric.

Vist que les certificacions ambientals i/o de qualitat permeten un Us més eficient de

I’aiguaicom atal unareduccié dels volums consumits, caldrien més esforcos al’hora
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de promoureitransferirel coneixement necessaripertal que els establiments hotelers
iniciessin un procés de certificacid, ja sigui ambiental o de qualitat, peraun s més
eficient dels recursos.

e Unade lesbarreresmésdetectadesal’hora d’implantar mesures d’estalvi hidric és |a
relacionada amb la manca d’accés al coneixement relatiu a com estalviar aigua. A
través de programesinformatiusid’assessorament sobre les diferents opcions que un
hotel té perreduirel seu consum hidric podriatrencar amb aquestainerciai superarla
manca de coneixementimperant en el sector hoteler de Lloret de Mar. D’altra banda,
el disseny de bonificacions fiscals o de programes de subvencions per tal d’adaptar les
instal-lacions d’un establiment i reduir el consum d’aigua podria ser una solucié ala

fortainversié economica que suposa la instal-lacié d’aquest tipus de mecanismes.
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8. CONCLUSIONS (in English)
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According to the objectives of this dissertation, the main implications can be summarized in

the following points:

General objective. To determine the factors that are influencing water management and
consumption changes in tourist areas in the Mediterranean coast, taking the Costa Brava

(Girona) as the main case study.

e During the last 60 years, water management in the Costa Brava has been adapted to
new needs emerged from tourist development in the region. In that sense, the
foundation of the Costa Brava Consortium (CCB) as the main public utility in charge of
sewage treatmentand water supply is undoubtedly the most fundamental change in
water management. The fact that the CCB is still the main water management
authorityinthe regionisa proof of public, shared and efficient governance’s success.
However, first privatization processes that took place during the last years with new
economic inputs coming from private capital, lead to a new water management
paradigm that seeks to maintain water supply and sewage treatment systems and to
fund new investments if necessary.

e Regardingthelast 15 years, waterconsumption per capitainthe region has decreased
while overallwater consumption hasincreased. In that sense, abetter water efficiency
in the Costa Brava could be explained mainly due to factors related to technological
and institutional innovations, environmental awareness, the use of alternative water
resources and the economic crisis and rising water price. In that sense, water
consumption per capitareductions are notonly related to the effects of the economic
crisis, but also other factors must be taken into account.

e From alocal approach, it must be highlighted that water consumption per capitatends
to be higher when a municipality presents a higher proportion of low-density urban
areas. In that sense, a large concentration of either hotel or campsite beds does not
lead to higherwater consumption. Thus, low-density residential estates away from the
main urban centres and characterized by having a lower urban density, often have
higher water consumption compared to more compact urban areas.

e Drawing on the main variables identified as determinants of water consumptionin
Lloret de Mar hotel industry, numerous factors influence directly on water
consumption per capita. In that sense, floor area, the number of dishwashers, the
affiliation to a hotel chain and the possession of an environmental or quality

certification have been proven to be significant and to adjust per capita water
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consumptionin hotels. It must be highlighted that hotels with higher accommodation
capacity, whether in terms of number of beds or the volume of water in outdoor
swimming pools, tend to consume less water than the rest, fact that can be explained
by scale economies effect. Thus, this phenomenon contributes to the controversial
issue about the benefits and disadvantages of mass tourist destinations with high

urban density and verticality.

Specific objective 1. Explore which have been the main milestones related to the
development of tourism in the region and that have led to important changes in water

supply and sewage treatment management.

The various phases that encompass the synergies between tourist development and
changes in water supply can be summarized in four. During the first phase, from the
fifties to 1975, tourist boom took place in the Costa Brava region, with an increased
international tourist arrivals and new hotel beds available. However, water resources
were enough to satisfy demand, even during summer months. Later, between 1975
and 1985, residential tourism started and with it the development of second homes
sprawled around the region. Atthe same time, first environmental problems related to
the increasing urban sewage production showed deficiencies in sewage treatment
systems. Thanks to that fact, however, Costa Brava Consortium (CCB) was created with
the purpose of develop and manages sewage treatment plants required to achieve a
good environmental quality of the aquatic ecosystems. From the eighties and until
2000, hotel industry started to modernize itself in order to obtain a major
categorization through the presence of more swimming pools and gardens, among
other initiatives. This increase of these two hotel services that demand water to
operate led to an increase in water consumption that had to be offered from new
water resources located outside municipal boundaries. Finally, between 2000 and
2010, tourism was one of the economic sector with higher contribution to GDP of the
Costa Brava and even Catalonia. The need to organize and plan water managementled
to the creation of the Catalan Water Agency (ACA), a key milestone to accomplish the
Water Framework Directive (WFD).

Sewage treatment in the region can be explained through four phases, as well. From
the mid of the 20™ century until 1980, tourist activities and the increase in water

consumption led to a considerable increase of wastewater volume that was not
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treated but discharged tothe sea. The CCB, created in 1971, was supposed to end with

the uncontrolled discharges and developed the Wastewater Treatment Infrastructure

Plan. Thanks to this, from 1980, first improvements started to appear in beaches and

swimming areas where water quality improved. Later, from 1993 to 2008, a

centralization processin sewage managementtook place as the Regional Government

of Catalonia assumed the role that the CCB had played before. Finally, from 2008 to

nowadays, public administration crisis and high budgetary restraints has forced the

Regional Government to initiate several privatization processes of services of water
supply and wastewater treatment management.

e Touristdevelopmentinthe CostaBravahas caused important changesin water supply
and sewage treatment management along Girona coast. According to the needs of
both residents and visitors, systems related to water supply and sewage treatment has
beenadaptedinorderto satisfy an increasing demand. In that sense, the hydrosocial
watershed, specially the one related to water supply, has been progressively expanded
although new changes have been reached specially in the search of non-conventional
water resources, such as reclaimed and/or desalinated water.

e Regarding wastewater treatment, it must be underlined that the creation of the CCB
has beencrucial in orderto achieve the desired water quality of most of the beaches
inthe CostaBrava. Thanks to a shared management, the necessary sewage treatment
infrastructures were developed. Despitethe CCB is a public utility and is still the main
authority in charge of watersupply and wastewater treatment management, in some
casesthese services have been privatized as has been the case in many otherlocations
in Catalonia. Currently, the recovery of the costs derived from theseservices and their

maintenance is thoughtto be feasible only through the economicinputs coming from

private water utilities.

Specific objective 2. Analyse the recent evolution (2000-2010) of water consumption in the

Costa Brava and the main causes that can explain it.

e From aregional perspective, per capita water consumption has decreased during the
last 15 years even though the total volume supplied has increased. This fact is

explained mainly by different factors such as the technological and institutional
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innovation, the increasing in environmental awareness, the use of new water
resources and the economic crisis and the rising price of water.

Technological innovations are one of the key factors to explain the reduction of water
consumption. In this case study, with the example of Hotel Samba located in Lloret de
Mar, a system to reuse grey water implemented in this hotel means that the
engagement to a more sustainable use of water resources is not difficult to assume.
On the other hand, the CCB represents an institutional innovation created due to a
common interest to improve the environmental quality of beaches and aquatic
ecosystems through a shared and public approach. The efforts of all the members
involved are a good example of shared governance.

After the great drought that took place in Catalonia between 2007 and 2008, and
thanksto numerous awareness campaigns focused on water saving and the control of
water consumption, a similar attitude in the domestic use of water has been
maintained and the volumes of water consumed are even smaller.

New non-conventional water resources are actually the answer to several problems
related to water scarcity, especially in the Mediterranean basin where dry periods
coincide with an increase in water demand, due to visitors’ arrivals. For instance,
reclaimed water is fundamental in the Costa Brava and has recently contributed to
water consumption reduction andto the recovery of the hydrologic systems, specially
the aquifers.

The water price and the economic crisis have resulted undoubtedly in a reduction of
the water consumptioninthe region. The effects of the economic crisis have lead to a
more restrained water consumption. Another factorthat must be takenintoaccount is
the fact that the increase in water prices has moderated the demand in order to
reduce the households’ expenditure. Finally, it must be highlighted that visitors coming
to the region and living in second homes, have reduced their holiday’s period. This

fact has contributed also to the reduction in water consumption in the Costa Brava.

Specific objective 3. Find out which are the main factors related to both urban patterns and
number of beds in terms of tourist accommodation that affect to municipal per capita water

consumption.

According to this objective, not only the number of users connected to the supply

system be considered, but also other territorial factors related to urban patterns of
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development must be takeninto account. Municipalities that show higher proportion

of low-density urban land tend to consume more water per capita. This evidence,

explained by a higher presence of swimming pools and private gardens, can be added

to the controversy about which is the best tourist typology to contribute to a more
effective socioeconomic development: residential tourism or mass tourism.

e The presence of a greater number of hotel and campsite beds does not explain higher
per capita water consumption. Thus, tourist capacity, in terms of hotel and/or
campsite accommodation, will not determine water consumption. In that sense, the
proportion of low-density urban land related to residential tourism is a determining

factor.

Specific objective 4. Determine which factors can explain per capita water consumption in

the hotel industry of Lloret de Mar.

e Thevariablesthat positively and significantly influence water consumption of hotels in
Lloretde Mar are higherfloorarea, a large number of dishwashers and the hotel chain
affiliation. On the other hand, there are three variables that negatively influence per
capita water consumption: the possession of one or more environmental and/or
quality certifications, a larger number of hotel beds and a larger water capacity in
outdoor swimming pools.

e As showed, hotels that have a higher floor area tend to consume more water per
capita. In fact, hotels in the sample with a major categorization usually have a higher
floor area, because they are required to provide more spacious rooms according the
Catalanlegislation. Inthisregard, asthey offer multiple services that require water to
operate, floor areais a determining factor to explain water consumption: the higher
floor area (m?®), the higher the volume of water consumed.

e Dishwashersalso determinate per capita water consumption. In tourist sun and sand
mass destinations like Lloret de Mar, hotels usually offer meal service and therefore
have the facilities to wash the dishes. These machines tend to consume high volumes
of water and lead to an increase in per capita water consumption depending on the
number of dishwashers available in the kitchens.

e The affiliation to a hotel chain also seems to be a factor that significantly influences

the water consumption percapitain Lloretde Mar’s hotels. Hotels affiliated are part of
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small chains that operate at regional levelwith asmall number of members, between
2 and 9 other hotels. This specificity explains why these chains have not yet faced
environmental corporate standards to reduce water consumption and promote water
saving.

Accordingto the statistical model, having an environmental and/or quality certification
makes the use of water resources more efficient and therefore per capita water
consumptionis lower. The two types of certification, the environmental and quality,
have several synergies between them and their development process can significantly
reduce internal costs. In this sense, the implementation of good practice leads to a
number of benefits, including a more efficient water use.

Both the number of hotel rooms and the volume of water used in outdoor pools are
significantin the statistical model, demonstrating the influence of these variables on
per capita water consumption of the hotels in the sample. A higher number of beds
available and/or the volume of water used in outdoor pools imply lower per capita
water consumption. The effects of economies of scale can be the cause of this
phenomenoninthe sense that hotels with higher accommodation capacity, eitherin
terms of the number of beds or the size of the pools, tend to use water more
efficiently. Thisfactadds to the controversial issue related to the social, economic and
environmental costs derived from mass tourism. From a pure and exclusive hydric
point of view, a mass tourism destination characterized by high urban density and
verticality is environmentally more desirable compared with other tourism
destinations where low-density residential developments predominate. In this sense,
then, the real problem associated with the use and consumption of natural resources
such as water in consolidated tourist destinations along the Spanish Mediterranean

coast, can not only be attributed to large urban areas with high density and verticality.

Specific objective 5. Define and characterize different hotel profiles of Lloret de Mar
according to water-saving measures applied and the incentives and barriers perceived by

hotel managers when applying them.

The application of water saving measures varies clearly from one hotel profile to
another. However, it must be highlighted that the most proactive hotels, those which
show the highest number of applied measures, are often high-rated stars category

hotels with high accommodation capacity. They have numerous hotel services, such as
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swimming pools, gardens or laundry, whose presence seems to be critical to the
implementation of water-saving measures. Although Lloret de Mar was one of the first
international tourist destination emerged in the 60s and thus its hotel industry is one
of the most consolidated in Catalonia, its maturity does not represent a real obstacle
to the adaptation and renovation of its water supply systems and to the application of
water-saving measures. In that sense, several hotels in Lloret de Mar, such as Hotel
Samba, are good examples of technification and modernization of its infrastructures.
e One of the main incentives behind any decision in order to apply water-saving
measures is related to the reduction of water consumption costs. However, there is
also an environmental component that explains the application of water-saving
mechanisms and devices. Regarding the barriers, it must be highlighted that high
economic investments and the lack of knowledge about saving water are the main

obstacles perceived by hotel managers in Lloret de Mar.

As a main conclusion, it should be noted that water supply and sewage treatment
management had to adapt to the new needs that had appeared year after year often derived
fromthe development of tourismin the Costa Brava. Although the hydrosocial watershed has
been growing during last 60 years, we face new trends in per capita water consumption. At a
regional level, we are witnessing a reduction in water consumption and during the last ten
years even a significant decrease due to factors related to environmental awareness,
technological and institutional innovations, the emergence of new water resources and the
economic crisis and rising water price. Additionally, we must emphasize the importance of
water efficiency that hotels with high verticality and accommodation capacity have shown.
Certainly, both facts contribute to a less and more efficient use of water, which provides more
resilience to mature and consolidate tourism sector that has to cope with new challenges due

to variations in water availability caused by climate change.

8.1 PROPOSALS FOR IMPROVEMENT

According to previous summary, several proposals are presented in order to contribute to a

more responsible use and consumption of water in the Costa Brava.
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Regarding water demand control mechanisms and to decrease water consumption, the

following points must be considered:

e Accordingto the results of this thesis, high-density urban areas tend to consume less
water compared to low-density urban models. This fact highlights the need to
reconsider future low-density developments plans in several towns in the Spanish
Mediterranean coast. Therefore, it’s necessary to take into account other options to
develop high compact urban forms.

e Publicconsortiums operating in regions as the Costa Brava are nowadays a milestone
to ensure a fairand equitable water supply among municipalities. The commitment to
the creation of integrated services, such as water supply and wastewater treatment,
should be part of regional development policies. Thus, the economic resources can be
shared in order to ensure a continuous water supply.

e Environmental awareness campaigns aimed at reducing water consumption and
encourage watersavings are developed exclusively during episodes of severe drought.
However, due to their effectiveness as it achieves a considerable reduction of water
consumption, environmental awareness campaigns should be continued and become
part of the society’s consciousness, especially in regions such as the Mediterranean
coast where wateris a scarce resource. Itis necessary to encourage and promote best
practices for a more rational use of water. The conservation and sustainable use of
water should also be part of the educational resources in the education system in
orderto stimulate, fromthe earliest age, a sustainable and environmentally respectful
consciousness.

e Thesearch and use of new non-conventionalwaterresources is essential to achieve a
good quality and health of aquaticecosystems. The commitment to the production of
reclaimed water that has taken place on the Costa Brava, thanks to the initiative of the
Consortium of the Costa Brava, mustremain a principal water managementstrategy in
the region. Firstly, itis necessary toimplement tertiary treatment systems in order to
produce reclaimed water. In this sense, the political and economic commitment of all
governmentlevelsis essential. On the other hand, more efforts are needed to supply
the region with reclaimed water at a domestic level.

e Althoughthe priceisconsidered auseful resource to control water demand, we must
act with caution in order to ensure water supply equality and equity. In most of the
municipalities in the region, the water price has been steadily increased and this has

contributed to the reduction in per capita water consumption. Although it is an
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effective mechanism to control and reduce the demand, price should not be an

obstacle to a rational household consumption.

With regard to an efficient water use in hotel industry, it must be highlighted that:

According to the results, dishwashers are an important source of water consumption
in hotels. Inthis sense, an effective water-saving planin hotel industry should also put
emphasis on kitchens and dining service, where water consumption could be
significantly reduced through water-saving measures.

"High-tech hotels” whose water use is far more efficient thanks to their numerous
water-saving measures should facilitate the transfer of know-how necessary for the
adoption of different initiatives for those lagging behind.

The design of new environmental criteria in the standards of a hotel chain would
permitthe adoption of different measuresin orderto reduce water consumption. The
transfer of knowledge and technologies between members of the same hotel chain,
including the mechanisms and practices that enable a more efficient use of water,
would also be a good starting point forthe application of new water-saving measures.
Given that environmental and/or quality certifications imply a more efficient use of
water, and water consumption can be reduced, more efforts should be taken in order
to promote and transfer the knowledge so that hotels begin a certification process,
whether environmental or quality, for a more efficient use of water resources.

One of the obstacles detected whenimplementing water-saving measures is related to
the lack of access to knowledge on how to save water. Through informative campaigns
about water-saving optionsthatahotel has available toreduce its water consumption
could change this trend and overcome the lack of knowledge detected in hotel sector
inLloretde Mar. Moreover, the provision of subsidy programs to upgrade the facilities
that require waterin hotels and reduce water consumption could be a solution to cope
with the high economic investment related to the installation of water-saving

measures.
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9. FUTURES INVESTIGACIONS | PERSPECTIVES DE

RECERCA
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Els resultats d’aquesta recerca han fet aflorar algunes qliestions que podrien ser la base de

noves i futures linies d’investigacié:

e Estudi de la configuracié de la conca hidrosocial en destinacions turistiques. Seria
interessant avancar en aquesta linia seguint o bé el cas de la Costa Brava o iniciant
nous estudis en d’altres destinacions turistiques. El fet de conéixer els limits, les
infraestructures d’abastament i sanejament, els principals stakeholders que les
administrenitots els agentsimplicats que conformen el territori hidrosocial d’un espai
eminentment turistic contribueix sens dubte en I’avenc del disseny d’estrategies de
resiliencia del sector per fer front a futurs escenaris climatics, on els patrons de
disponibilitat d’aigua es veuran afectats pel canvi climatic.

e Analisi dels patrons de consum hidric del sector hoteler i de les variables que ho
determinen en d’altres contextos geografics. Cal considerar aquesta linia de recerca
pertal de tenirun coneixement globaldel fenomeni realitzar analisis comparatives. En
aquestsentit, es podriareplicarlametodologia utilitzada en el present treball a altres
destinacions turistiques, especialment aquelles que, com és el cas de Lloretde Mar, es
caracteritzen per una alta densitat i verticalitat urbana. La reduida mostra d’hotels
enquestats perl’objecte d’estudid’aquesta tesi implica que els resultats hagin de ser
tractats amb certa precaucié. Pertal de superar aquesta limitacié i fer més consistent
el model executat, seria necessari recopilar les dades necessaries per al conjunto la
major part possible del sector hoteler de la destinacié turistica en qiliestio.

e Relacionat amb el punt anterior, analitzar els patrons de consum hidric del sector de
camping i apartaments turistics, tant reglats com no reglats. La preséncia d’altres
serveis que requereixen aigua pel seu funcionamentiles diverses caracteristiques que
reuneixenique elsdiferenciadels hotels, fa que sigui necessaril’exploracié afons dels
patronsdels usos i el consum d’aigua tant en campings com en apartaments turistics.

e Estudidelsusosinternsd’aiguad’un establiment d’allotjament turistic, ja sigui hotel,
campingi/oapartament. Amb I’exploracio dels diferents usos que es fa de la totalitat
d’aigua consumida, es podria fer una aproximacio real a fi i efecte de determinar
guinessodn les politiquesi els programes d’estalvi més adequats en funcié de cada un
dels usos explorats.

e Estudien profunditatdelsincentius i obstacles percebuts pels gestors d’allotjaments
turistics a I’hora d’implantar o rebutjar la instal-lacié d’una determinada mesura

d’estalvi hidric. Ja s’"ha comprovat que el fet d’instal-lar o no aquells mecanismes i
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dispositius peral’estalvi d’aigua depéen en bona mesura d’aspectes socioeconomics i
culturals del mateix gestor. De fet, aquests factors varien molt entre uns i altres
individus fent que I’analisi i I'exploracié dels mateixos no sigui sempre facil.
L’establiment d’una metodologia qualitativa, basada en|’analisi de discursos, que sigui
capac de valorar i quantificar aquests factors organitzatius, seria un gran pas cap a un
camp poc explorat encara pero de gran importancia per a la reduccié del consum
d’aigua en establiments d’allotjament turistic.

Explorar quina és la percepcié que tenen els clients d’un establiment d’allotjament
turistic dels mecanismes i dispositius instal-lats per a estalviar aigua. L'actitud i
comportament del mateix turista envers|’Us de I'aigua és tant o més important que la
propiaexisténcia de mecanismes d’estalvi hidric. L'estudi del nivell de sensibilitzacio
mediambiental dels turistes és un cami de recerca a tenir en compte.

Contribuir en el coneixement del nivell d’acceptacié de cada una de les possibles
formules de subministrament hidric. La Costa Brava s’abasteix a partir de fonts
convencionalsinoconvencionals. En aquest sentit, haesdevingut unauténticcamp de
proves de noves férmules en el subministrament d’aigua (superficial, subterrania,
dessaladaoregenerada). Entendreianalitzarlapercepcié que els usuaris tenen sobre
cada una d’aquestes fonts és fonamental pel manteniment del sistema en unaregié
gue necessita empoderar la seva resiliencia i fer front a futurs canvis en la
disponibilitat d’aigua degut al canvi climatic. Per exemple, la multiplicitat de fonts
actual potdesaparéixeramigo llarg termini fent que hi hagi una forta dependénciaa
una sola font no convencional. La preparacié pedagogica prévia hauria de poder
superar qualsevol obstacle cognitiu de la poblacié que no permetés I’acceptacié de
noves fonts d’aigua.

Per tal de coneixer la demanda hidrica real d’un territori concret, seria interessant
obrir linies d’investigacié al voltant del concepte de petjada hidrica territorial en el
sentitd’explorarles necessitats hidriques reals d’una area d’estudi amb clara vocacié
turistica. La produccié d’alimentside serveis requereix aigua sovint provinent fora dels
limits d’unaregid en qiiestié o inclus fora del pais. L'aveng en aquesta linia de recerca

significariaun pasendavant peral coneixementde la demanda real del sector turistic.
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Annex 1. Enquesta feta als hotels
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Enquesta sobre el consum hidric al sector Estiu 2014

hoteler de Lloret de Mar

Enquestador/a:

Data:
(A OMPLIR PER L’ENQUESTADOR/A)

A. DADES GENERALS

Al. Nom hotel/pensio:

A2. Nom persona enquestada:

A3. Categoria:

A4. Perfil professional gerent/propietari:
AS. Perfil professional persona responsable de la gestié de 'aigua:
A6. Antiguitat (any obertura):

A7. Reformes (any ultimes reformes):
A8. Nombre de places:

A9. Nombre d’habitacions:

A10. Superficie hotel (m?):

A11. Taxa d’ocupacié anual:

A12. Nombre de mesos oberts i periode d’obertura:



222

ANNEXES

A13. Numero total de pernoctacions (any 2013):

Al14. Numero de pernoctacions, per mesos (2013):

Gener

Febrer

Marg

Abril

Maig

Juny

Juliol

Agost

Setembre

Octubre

Novembre

Desembre

A15. Afiliacié a una cadena:

Si/No

Hotel independent

Petita cadena (menys de 9 hotels a la Costa

Brava)

Mitjana cadena (entre 10 i 39 hotels a

Espanya)

Gran cadena (cadenes internacionals amb

més de 40 hotels arreu del mén)
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B. CONSUM | GESTIO DE L’AIGUA

B1. Consums d’aigua origen xarxa d’abastament I’any 2013:

223

Factura Periode Consum d’aigua Cost
(dd/mm/aa —dd/mm/aa) (m?) (€)
1
2
3
4
B2. Si voste té pous amb comptadors, faci el mateix que a la pregunta anterior:
Lectura Periode Consum d’aigua Cost
(dd/mm/aa—dd/mm/aa) (m?) (€)
1
2
3
4
B3. Marqui I'origen de I’aigua segons quin sigui |’Us:
Xarxa Pou propi | Pluvials Regenerades | Altres NS/NC
potable fonts

Interior de

I’establiment

Reg de

jardins

Piscina
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Neteja
d’espais

exteriors

Altres usos

B4. Quin és el destide I'aigua residual?

Si/No

Xarxa sanejament

Fossa septica

Depuradora propia

Altres

B5. El seu establiment disposa d’alguna de les segilients certificacions ambientals? En cas

afirmatiu, indiqui I’any d’obtencid.

Any obtencid

I1SO 9001

SICTED

Q de Calidad Turistica

ISO 14001

EMAS

Garantia Qualitat Ambiental

C. SERVEIS | INFRAESTRUCTURES

C1. Referent als banys a les habitacions:

a) Indiqui el nombre de banys segons siguin compartits o individuals:

Nombre

Compartits

Individuals
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b) Els banys disposen d’algun dels seglients elements?

Si/No

Renta mans

wC

Bidet

Banyera

Plat de dutxa

Altres

C2. Referent als sistemes de refrigeracié:

a) Elseu establiment disposa de circuits de refrigeracié?

0o Si O No

b) En cas afirmatiu, quin és el cabal d’aigua minim requerit?

C3. Referent als serveis de bugaderia:

a) Elseu establiment ofereix servei de bugaderia?

g S O No

b) Indiqui el nombre de rentadores segons la seva eficiéncia energética:

Numero

A+++

A++

ol o wm >

C4. Referent als jardins i les zones verdes:
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a) Indiqui el nombre de zones verdes o jardins:
b) Superficie total de zona verda irrigada (en m?):
c) Indiqui el percentatge aproximat segons les espécies vegetals plantades:

%

Observacions

Fruiters

Altres arbres

Plantes crasses

Arbustos

Bancals de flors

Gespa

Hort

C5. Referent a les piscines i zones aquatiques:

a) Indiqui el volum d’aigua de les piscines del seu establiment:

Volum (m?)

Piscina 1

Piscina 2

Piscina 3

Piscina 4

Piscina 5

Piscina 6

b) El seu establiment disposa de dutxes exteriors a les zones aquatiques?

o s

O No

c) Encas afirmatiu, indiqui el nombre total de dutxes exteriors.

C6. Referent al serveis de cuina:

a) Elseu establiment ofereix servei de cuina?

o s

O No
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b) Indiqui el tipus de manutencid que ofereixen:

Si/No

Allotjament

Allotjament i esmorzar

Mitja pensid

Pensié completa

Tot inclos

c) Indiqui el nombre de rentavaixelles segons la seva eficiéncia energética:

Numero

A+++

A++

ol o wm >

C7. Referent ales zones termals i spas:

a) Elseu establiment disposa de servei de zones termals i/o spas?

[ N O No

b) Els spas disposen d’algun dels seglients elements?

Numero

Piscines climatitzades

Jacuzzis

Dutxes hidromassatge

Banys turcs

Altres
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D. PERFIL DELS CLIENTS

D1. Procedencia dels clients. Indiqui el percentatge aproximat de la procedéncia dels clients

(tots els items han de sumar 100%):

a) Catalunya

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

b) Espanya

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

c) Europa

Pais 1:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pais 2:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pais 3:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pais 4:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pais 5:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pais 6:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Pais 7:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Pais 8:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

d) Restadel mén

Pais 1:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Pais 2:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Pais 3:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Pais 4:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Pais 5:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Pais 6:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Pais 7:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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D2. Tipologia turistica dels clients. Indiqui el percentatge aproximat de la tipologia turistica

dels clients (tots els items han de sumar 100%):

a) Turisme familiar

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

b) Terceraedat

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

c) Juvenil

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

d) Freechild

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

e) Touroperadors

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

f) Altres

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

D3. Indiqui la duracié mitjana de I’estada dels clients:

E. MESURES D’ESTALVI

E1l. Heu fet algun canvi significatiu en relacié a la gestio de I"aigua del vostre establiment?

g s O No

En cas afirmatiu, de lallistaque segueixmarquiamb una X tots els que correspongui, indicant

alhora quin és el principal motiu.



Canvisrecentsenel consumila gestié de l’aiguaen espais turistics. El cas dela | 231
Costa Brava (Girona)
Universitatde Girona
(a) reduccié de costos, (b) preocupacié pel medi ambient, (c) resposta a les demandes dels

clients, (d) perque lanormativam’hi obliga, (e) millora de la imatge de I’hotel, (f) millora del

marqueting i la publicitat.

Tipus de canvis realitzats Motius del canvi

Airejadors, sensors o temporitzadors en aixetes i dutxes | a( ), b(), c(), d(), e(), f(), altres:.......ooovveeeeeeriiniis
Sistemes de descarrega de doble pulsacié en WC a(),b(),c(),d(),e(),f(),altres:...ccceeecceeeecininnnnnn.
Optimitzacié del sistema de reg en zones verdes a(),b(),c(),d(),e(),f(),altres:...cccceeeeererrineiinnnnn..
Reutilitzacié aigles grises a(),b(),cl),d(),e(),f(),altres:ccceceeerieeeeerinnnnnn...
Recollidai reutilitzacié de pluvials a(),b(),c(),d(),e(),f(),altres:...cccceeeeererrineiinnnnn..
Control roba bruta i programes de les rentadores a(),b(),cl),d(),el(),f() altres:cccceeeeeciieeiiiinnnnnn...

Substitucio equips de refrigeracié a condensacid d’aire | a( ), b(), c(),d(), e(), f(), altres:.cc.cccceerrrrrirrinnnnn....

Instal-lacié de difusors a les manegues o equips de | a(), b(),c(),d(),e(),f(),altres:..ccccererrecceeeeiinnnns

pressio

Controls d’estanqueitat de la xarxa d’aigua a(),b(),c(),d(),e(),f(),altres:ccceeeecrireeeeninnnnnn...
Disseny de jardins mediterranis a(),b(),c(),d(),e(),f(),altres:...cccceeeeervrrieecinnnnn..
Pavimentacié d’una part o tot el terra exterior a(),b(),cl),d(),el(),f() altres:cccceeeeecieeeiininnnnnn...
Piscines amb sistema de filtratge i neteja d’aigua a(),b(),cl),d(),e(),f(),altres:ccccceecerireieininnnnnn...
Instal-lacid piscines amb aigua salada a(),b(),cl),d(),el),f() altres:cccceceeeeiiiiiann..n.
Coberta de les piscines per evitar evaporacio a(),b(),c(),d(),e(),f(),altres:ccccccccccireeeiniennnnn...
Substitucid electrodomestics més eficients | a(), b(),c(),d(),e(),f(),altres:ccccceeeerrirreirennnnn..n.
energeticament

Control detallat del consum d’aiguaintern a(),b(),cl),d(),e(),f(),altres:ccccceeecireieerinnnnnn...

Informacid i sensibilitzacid als clients sobre I'estalvi | a(), b(), c(), d(),e(), (), altres:..ccccceeeerererrrrnnnnn.

d’aigua

Sensibilitzacid del personal en I’estalvi a(),b(),c(),d(),e(),f(),altres:...cccceeeeererrieeirnnnnn..
Fer un pou a(),b(),cl),d(),el(),f() altres:cccceeeeecieeeiininnnnnn...
Instal-lacié d’una piscina a(),b(),c(),d(),e(),f(),altres:...cccceeeeerrrrinecinnnnn..
Instal-lacié d’un spa a(),b(),c(),d(),e(),f(),altres:..ccccueeeererrineennnnnn..

E2. Té previst realitzar algun altre canvi dels esmentats anteriorment?

O si O No
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En cas afirmatiu, de lallistaque segueixmarqui amb una X tots els que correspongui, indicant

alhora quin és el principal motiu.

(a) reduccié de costos, (b) preocupacié pel medi ambient, (c) resposta a les demandes dels

clients, (d) perque lanormativam’hi obliga, (e) millora de la imatge de I’hotel, (f) millora del

marqueting i la publicitat.

Tipus de canvis realitzats

Motius del canvi

Airejadors, sensors otemporitzadorsenaixetes i dutxes | a( ), b(), c(), d(), e(), f(), altres:.......ovvveeeeeeeernnn.
Sistemes de descarrega de doble pulsacié en WC a(),b(),c(),d(),e(),f(),altres:...cccceeeerrerieecirnnnnn..
Optimitzaci6 del sistema de reg en zones verdes a(),b(),c(),d(),e(),f(),altres:ccccccrceeeeccininnnnnnnn.
Reutilitzacié aiglies grises a(),b(),c(),d(),e(),f(),altres:...cccceeeereerieeiirnnnnn..
Recollidai reutilitzacié de pluvials a(),b(),cl),d(),el(),f() altresscccceeeeeerieeeiininnn....
Control roba bruta i programes de les rentadores a(),b(),c(),d(),el(),f(),altres:...cccceeeerrrrieecirennnn..
Substitucio equips de refrigeracié a condensacio d’aire | a( ), b(), c(), d(), e(), f(), altres:......ccoovvvvrrrreee.....
Instal-lacié de difusors a les manegues o equips de | a(), b(),c(),d(),e(),f(), altres:.......uveeeereeiiinnns
pressio

Controls d’estanqueitat de la xarxa d’aigua a(),b(),c(),d(),el(),f(),altres:...cccceeeerrerieeiirnnnnn..
Disseny de jardins mediterranis a(),b(),c(),d(),e(),f(),altres: cccccceerrreeerrrcaann....
Pavimentacié d’una part o tot el terra exterior a(),b(),c(),d(),el(),f(),altres:...cccceeeerrrrieeiirnnnnn..
Piscines amb sistema de filtratge i neteja d’aigua a(),b(),cl(),d(),e(),f(),altres:cccccccerereeerrcannn....
Instal-lacié piscines amb aigua salada a(),b(),c(),d(),e(),f(),altres:...cccceeeerrerieecirennnn..
Coberta de les piscines per evitar evaporacio a(),b(),c(),d(),e(),f(),altres:..ccccceeverrrueceennc....
Substitucid electrodomestics més eficients | a(), b(),c(),d(),e(), f(), altres:....ccceeeeeererrreennnnnnn.
energeticament

Control detallat del consum d’aigua intern

Informacio i sensibilitzacid als clients sobre I’estalvi

d’aigua

Sensibilitzacié del personal en I’estalvi

Ferun pou

Instal-lacié d’una piscina

Instal-lacié d’un spa

E3. Dels canvisrestants (els que no hadut a terme o no té previsié de fer-ho), indiquiquin és el

motiu per no dur-te a terme.
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(a) elevadainversio economica, (b) manca de temps i/o de coneixement, (c) posa en perill |a

satisfaccid del client, (d) dificultat per involucrar al personal, (e) el sector hoteler no ha de

procurar mesures per a l’estalvi hidric.

Tipus de canvis realitzats Motius del canvi

Airejadors, sensors o temporitzadors en aixetes i dutxes | a( ), b(), c(), d(), e(), altres:.......cooevvrrrrennn.....
Sistemes de descarrega de doble pulsacié en WC a(),b(),c(),d(),e(),altres:.ccccecceeecccnnneennnnnn.
Optimitzacié del sistema de reg en zones verdes a(),b(),c(),d(),e(),altres:ccccccceecccciinnnncn.
Reutilitzacié aiglies grises a(),b(),c(),d(),e(),altres:.cccccccceeccnneeennnnnn.
Recollidai reutilitzacié de pluvials a(),b(),c(),d(),e(),altres:.ccccecceeeecccciiennnnnn..
Control roba bruta i programes de les rentadores a(),b(),cl),d(), e(),altres:cccccceeeeeccieieennnnnn.

Substitucio equips de refrigeracié a condensacio d’aire | a( ), b( ), c(), d(), e(), altres:...cccceeeeeeeerrrrrnnnnnn.

Instal-lacié de difusors a les manegues o equips de | a(), b(),c(), d(), e(),altres:......cccevrerrrrrrnnnnn....

pressio

Controls d’estanqueitat de la xarxa d’aigua a(),b(),c(),d(),e(),altres:.cccccccceeccccneeennnnnnn.
Disseny de jardins mediterranis a(),b(),c(),d(),e(),altres:ccccccceeececiiennnccn.
Pavimentacié d’una part o tot el terra exterior a(),b(),cl),d(), el),altres:ccceceeeeecciiieennnnnn.
Piscines amb sistema de filtratge i neteja d’aigua a(),b(),c(),d(),e(),altres:ccceceeccciineneinnnnnnn..
Instal-lacid piscines amb aigua salada a(),b(),cl),d(), el),altres:ccceceeeeecciiieennnnnn.
Coberta de les piscines per evitar evaporacio a(),b(),c(),d(),e(),altres:.cccccccreerececeeceannn.

Substitucid electrodomestics més eficients | a(), b(),c(), d(), e(),altres:....cccouveeceeeieeeennnn.

energeticament

Control detallat del consum d’aigua intern a(),b(),c(),d(),e(),altres:.ccccecceececcneneennnnnn.

Informacioé i sensibilitzacid als clients sobre I'estalvi | a(), b(), c(), d(), e(), altres:........ccoevvrrrrennnn....

d’aigua

Sensibilitzacié del personal en I’estalvi a(),b(),c(),d(),e(),altres:ccccccceeeccciiennnccn.
Fer un pou a(),b(),cl),d(), el),altres:ccceceeeeecciiieennnnnn.
Instal-lacié d’una piscina a(),b(),c(),d(),e(),altres:ccccccceeececiiennnccn.
Instal-lacié d’un spa a(),b(),cl),d(),e(),altres:cccccceeeeiciiiennnnnne.

F. PERCEPCIO | SENSIBILITZACIO
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F1. Quan sentiuaparlar del canvi climatic, que és el primer que pensaoamb qué ho relaciona?

(unasolaresposta possible)

(a) Fenomen natural.

(b) Fenomen d’origen antropic.

(c) Detecciéd’evidéncies oimpactes.
(d) NS/NC

F2. De lallistaque segueix, ha percebut o detectat personalmentalgunimpacte relacionatamb

el canvi climatic? (varies respostes son possibles)

(a) Alteraciodelesestacions, ésadir, primaveres moltcurtes otardorsinexistents.
(b) Augmentde lestemperatures.
(c) Incrementde fenomens meteorologics extrems (sequeres, inundacions).

(d) Incrementde lavariabilitat climatica, és adir, anys meteoroldgicament molt diferents
entreells.

(e) Disminucié de les precipitacions.
(f) Canvisenelmedicomalteracions en el paisatge, augmentdel nivell del mar...

F3. Esta d’acord amb les seglients frases? (una sola resposta possible)

“Estic preocupat per la problematica que suposa el canvi climatic”

(a) Totalmentd’acord

(b) D’acord

(c) Indiferent

(d) En desacord

(e) Totalmentendesacord
(f) NS/NC

“El canvi climatic afectara al meu negoci turistic”

(a) Totalmentd’acord

(b) D’acord

(c) Indiferent

(d) En desacord

(e) Totalmentendesacord
(f) NS/NC

“No pucferres perreduir els impactes o per adaptar-me a les noves situacions climatiques”

(a) Totalmentd’acord
(b) D’acord
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(c) Indiferent

(d) En desacord

(e) Totalmentendesacord
(f) NS/NC

“Lloret de Mar i la Costa Brava en general tindran menys precipitacions en un futur”

(a) Totalmentd’acord

(b) D’acord

(c) Indiferent

(d) En desacord

(e) Totalmentendesacord
() NS/NC

“El canvi climatic fara disminuir els llocs de treball en el sector turistic de Lloret de Mar”

(a) Totalmentd’acord

(b) D’acord

(c) Indiferent

(d) En desacord

(e) Totalmentendesacord
() NS/NC

“El canvi climatic reduira la disponibilitat d’aigua destinada al sector turistic”

(a) Totalmentd’acord

(b) D’acord

(c) Indiferent

(d) En desacord

(e) Totalmentendesacord
(f) NS/NC

“El canvi climatic afectara a |I’activitat economica de Lloret de Mar”

(a) Totalmentd’acord

(b) D’acord

(c) Indiferent

(d) En desacord

(e) Totalmentendesacord
(f) NS/NC

F4. Quinesd’aquestes actuacions creu que poden compensarlamenordisponibilitat d’aigua a

Lloret de Mar degut al canvi climatic?

Ordre (de I’1 —-maxima- al 6 —baixa-)
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Dessalinitzacio

Reutilitzacié d’aiglies residuals generades

Aprofitament d’aiglies pluvials

Obertura de nous pous

Portada o transvasament d’aigua d’altres

municipis

Altres:

F5. Com creu que hauria d’actuar I’Administracié per fer front als impactes del canvi climatic

sobre el sector turistic?

(a) Sensibilitzaciéitransferénciad’informacié

(b) Finangament (increment d’ajudesisubvencions)

(c) Instruments politics (establiment de plans d’actuacié acurt i migtermini)
(d) Séc contrari alaintromissié de I’Administracid

(e) NS/NC

F6. Participeu en projectes o xarxes per un turisme sostenible? En cas afirmatiu, quins?

F7. Com a gestorhoteler, quines son les seves principals prioritats o preocupacions actuals? (1:

prioritat maxima, 6: prioritat baixa):

Grau de prioritat (de I'l —maxima- al 6 —

baixa-)

Manteniment infraestructura

Despesa de personal

Certificacions, auditories, distincions

Gestid del cicle de I'aigua

Innovacié i desenvolupament

Formacio del personal

G. OBSERVACIONS
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