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1. INTRODUCTION

The province of Alicante is in one of the driest climatic regions of Spain and the European
continent. In this territory, water scarcity has generated a strong development of hydraulic
infrastructures, transfers, unconventional sources of supply and special agreements of between
the agricultural sector and the tourist sector to guarantee urban water demand (RICO et al.,
2014). However, urban water supply may be affected by the intensification of extreme events,
such as sequences and floods, produced by the climate change (IPCC, 2014). For this, it is
necessary to implement water policies for demand management that improve efficiency and
promote policies aimed at a more rational use of water resources (DEL MORAL et al., 2014).

These include technical measures such as the installation of household saving devices and
the creation of awareness campaigns to promote more sustainable use of water, among many
others measures (GIL et al., 2015). But the implementation of demand management measures
imposes new information requirements (VILLARIN, 2016), so that the identification and
knowledge of the variables that influence urban water demand is essential to make policies
aimed at the reduction of water consumption for urban and tourist uses. This research identifies
the variables that best explain the functioning of the domestic demand for water on the coastline
of Alicante in the 21st century.

2. INFLUENCING FACTORS IN DOMESTIC WATER CONSUMPTION

In Spain the first studies on the determinants of domestic water consumption focused on the
influence of economic variables and on the sear for effective tax structures to reduce urban
water demand (ARBUES et al., 2003; MARTINEZ-ESPINEIRA y NAUGES 2004).
These studies generally show that water behaves as an inelastic good insensitive to price
changes, especially for indoor uses that satisfy the basic needs regardless of the price of water
(ARBUES et al., 2003). However, some studies show that the price of water does influence the
consumption of those users who consume higher volumes of water due to the existence of
external uses such as irrigation of gardens and the filling of swimming pools (GRIFFIN y
CHANG, 1990; DANDY et al., 1997).

A second economic variable that affects water consumption is the income level of
households. Studies have shown that water consumption is positively correlated with income
level (DANDY et al., 1997; HOGLUND, 1999; ARBUES et al., 2003).

The urban factors have been another group of factors analyzed widely in the Spanish
Mediterranean coastline (DOMENE y SAURI, 2006; MARCH y SAURI, 2010; HOF vy
SCHMITT, 2011; MOROTE y HERNANDEZ, 2014; 2016; MOROTE, 2015; MOROTE et al.,
2016a, 2016b). The urban model adopted by a municipality has an important influence on the
domestic consumption of water. Areas of high urban density are associated with lower per
capita consumption, while low density urban areas tend to have higher levels of consumption
due to the greater presence of single family homes with gardens and swimming pools. Thus,
urban water consumption depends on the type of housing and the physical characteristics
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associated with it, such as the size, number of bathrooms or the presence or absence of external
uses (DOMENE y SAURI, 2006; RICO, 2007; RICO et al., 2009; FOX et al., 2009).

In addition to these variables, the impact on domestic water consumption of tourism activity
must be considered in the Mediterranean coast. The number of tourists, the type of
accommodation in which they are staying and the length of their stay are key factors in
understanding the functioning of the demand. In the coast of Alicante, there is a great
development of the residential tourism model, characterized by the profusion of secondary
houses occupied mainly during the summer months. Most of these houses are single-family
dwellings, which entails water consumptions of twice the consumption of the permanent
population (RICO, 2007).

Regarding demographic variables, the factor with the greatest incidence on domestic water
consumption is the size of the household, understood as the number of people living in it
(HOGLUND, 1999; NAUGES Y THOMAS, 2000). Although domestic demand is higher as the
number of members in a household increases, per capita consumption is reduced by the
generation of economies of scale in relation to water consumption.

Other relevant factors in domestic water consumption are related to the presence of
population in retirement age and foreign population. Some studies have shown that these groups
have lower consumption patterns than those of the rest of the population, since they tend to have
a low average economic level (NAUGES y REYNAUD, 2001; MARCH et al., 2012; GIL et al.,
2015).

3. OBJECTIVES AND METHODOLOGY

The main objective of this research is to identify the factors that can explain the trends and
spatial differentiation of domestic water consumption in the municipalities of the Costa Blanca
for the period 2000-2014. In this coastal sector, practically 80% of urban consumption is made
up of domestic uses, due to the residential tourism nature of most municipalities, so that
commercial, industrial or municipal consumption will not be analysed. A second objective will
be the analysis of the limitations and problems associated with the choice of this scale and
certain statistical data for this study area.

For this analysis, information extracted from a municipal database on urban water
consumption in the Spanish Mediterranean coastline has been used, as well as data on various
urban-tourist, demographic and economic variables. From the municipal water consumption per
capita of the years 2006 and 2014, a descriptive spatial analysis of the variables analysed was
carried out.

4. EXPLANATORY FACTORS OF DOMESTIC CONSUMPTION IN THE COSTA
BLANCA: CERTAINTIES AND LIMITATIONS

The trend in domestic water consumption on the coastline of the province of Alicante has
followed two major stages. Firstly, a stage of increased consumption, which occurs
simultaneously with the residential expansion produced on the Mediterranean coast since the
late 1990s (MOROTE et al., 2016a). At this stage, there is a strong demographic and urban
growth, with a great development of typologies of low and medium density housing, which led
to an increase in urban water consumption until 2005 in absolute terms (MOROTE, 2015). In a
second stage, for the period 2005-2013, the Costa Blanca undergoes a long stage of reduction of
consumption, approximately 15%. During these years, this regressive trend also occurred at the
national and regional levels, partly because of the end of the urban expansion, the bursting of
the real estate bubble and the repercussions on the population of the economic crisis (MOROTE
et al., 2016a).

Some studies in the city of Alicante have identified the interaction of various structural
factors that explain this decline, such as an increase in environmental awareness, the
modification of some consumption habits related to personal hygiene or the introduction of
saving devices in taps and showers at homes (GIL et al., 2015, MOROTE et al., 2016a). In
addition, the reduction in consumption is also explained by the impact that the economic crisis
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has had on middle-class households, the increase in water prices specially for high consumption
segments, a large decrease in foreign population in some coastal municipalities or the use of
regenerated water for urban uses (GIL et al., 2015, MOROTE et al., 2016a, VILLAR, 2017).
However, except for Alicante and Elche, which have maintained a downward trend since 2005,
in some regions of Alicante, this decline has stagnated since 2010, as in the coastal
municipalities of the regions of Vega Baja, Marina Baja or Marina Alta, where there is even a
slight increase in domestic water consumption (VILLAR, 2017). The explanation of the spatial
differentiation of domestic water consumption and the different trends observed will be
approached from the analysis of the different groups of variables.

4.1 URBAN-TOURISTIC FACTORS

On one hand, the existence of the largest consumption modules in the municipalities of the
north coast is related to a lower urban density, given the greater proportion of single-family
houses, and the larger size of plots, gardens and swimming pools compared to other sectors of
the Costa Blanca. On the other hand, in the southern littoral, the most numerous types of
housing are medium density, such as terraced houses and tourist apartments, where there is a
greater presence of external community uses and paved exterior surface, which produces less
consumption of water per capita (MOROTE and HERNANDEZ, 2014).

In addition to urban factors, it should be noted the influence that the seasonal population
residing in secondary housing has on the domestic water consumption on the coastline of
Alicante. In nine municipalities of the Costa Blanca for every five inhabitants registered is
added at least another inhabitant equivalent to annual scale. This population generates intense
seasonal fluctuations in water consumption, however if we consider this temporary population
in the calculation of per capita consumption does not substantially change the distribution of
domestic water consumption of the coastline, since the municipalities of the north continue to
show the highest values.

4.2 DEMOGRAPHIC FACTORS

For the Costa Blanca, as well as in other areas of the Mediterranean coastline, the most
characteristic demographic feature is the high presence of retired foreigners from Western and
Northern Europe. This population usually lives in municipalities on the north and south coast of
Alicante, where the residential tourism sector associated with low density urban models is more
developed. This means that the municipalities of the central coastal sector are the ones with the
lowest percentage of foreign population, consequently the presence of retirees and immigrants
in this area is related to a lower level of income and, therefore, a lower domestic consumption of
water (MARCH et al., 2012).

In the Costa Blanca, the percentage of foreign population and population over 65 are
variables that are interrelated. The greatest presence of population in retirement age is recorded,
again, in the Marina Alta region. These characteristics translate into a smaller household size,
which results in a higher consumption of water for not taking advantage of economies of scale,
as discussed above.

4.3 ECONOMIC FACTORS

The possible influence on domestic water consumption of two economic variables has been
analysed: household income available per inhabitant and water price. For the case of available
family income, there is a marked difference between the incomes of the municipalities of the
north coast and the south coast. The municipalities located north of Benidorm, along with
Alicante and El Campello, have a higher level of income than those of the rest of the coastline.
However, although there seems to be a relationship between disposable family income and
domestic water consumption, this is not decisive. Of the five municipalities with the highest
purchasing power, Alfaz del Pi, Finestrat, EI Campello, Altea and Javea, only the latter is in the
group of municipalities with the highest consumption per capita.
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Regarding water price values, have been considered the price associated with the supply for
an average consumption between the different municipalities, and the price of supply for the
largest segment of domestic consumption. For the first case, in almost all municipalities there
has been an increase in rates since the beginning of the economic crisis, although each
municipality has undergone a specific evolution. With respect to the absolute values of the price
paid for supply, the municipalities that in 2014 had a larger consumption module are, in general,
the ones that pay the most. Secondly, in the municipalities of the regions of Marina Alta and
Marina Baja, a higher price of water is observed in the larger consumption segments. However,
this strategy has failed to contain or reduce the high levels of domestic consumption in the
municipalities of Marina Alta.

5. CONCLUSIONS

The factors analysed are a first approximation to the study of the determinants of domestic
demand for water on the coastline of Alicante. This analysis reveals the influence of urban
density and the residential tourism sector on household consumption. However, the municipal
scale of study makes it difficult to understand how certain factors influence this consumption.

Conducting detailed studies at household level will allow a better understanding of the
interactions between the analysed variables and domestic water consumption (DOMENE and
SAURI, 2006). This exercise will also provide data related to the seasonal population, such as
the type of housing where they live, the length of their stay, the size of the home and its
composition by age, among many other variables. Also, in future detailed studies, it will be
possible to analyze the impact on the consumption of other variables that could not be analyzed
in this research, such as the technical characteristics of the dwellings or climatic variables such
as temperature and precipitation. These studies become more interesting after the end of the
regressive trend of urban consumption in some municipalities and the intensification of tourism
activity since 2010. Finally, the lack of revision of the supply rates in the municipalities of the
north coast and, in general, the disparity of criteria regarding the establishment of tariffs on
water supply will in turn require future studies on the influence of urban water governance on
domestic consumption.
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