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Abstract

:

In a context of climate change and more severe and frequent droughts, in order to achieve efficient and sustainable results, water-governance models must take into consideration different alternative management measures and the degree of social approval of each alternative. In this context, the present work analyzes public perceptions concerning water management- and climate change-related issues, especially in relation to the degree of social approval attained by six water management measures in Andalusia (southern Spain). These issues were included in the Ecobarómetro between 2004 and 2013, a period which was marked by the 2005–2008 drought. This analysis aims to increase our understanding of the state of public opinion in Andalusia on the basis that such knowledge is a necessary tool for political decision-making processes. The results and the conclusions have significant implications for water policy makers.
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1. Introduction


The transition towards new water management models, in a context of climate change, and therefore, of increased hydrological risk, is situated within a very complex setting with different spatial and chronological scales, and is beset by strong resistance to change and widespread uncertainty [1,2]. This complexity means there is a need to undertake institutional changes and thus that public participation must play a greater role in decision-making processes [3,4,5]. Institutional change will be harder to achieve in those territories where, as a consequence of path dependence, the inertia of traditional policies hampers the efficient implementation of more sustainable management models [6].



In Spain, for example, the supersession of traditional water policies faces substantial obstacles [7,8,9], despite the advances achieved since the enactment of the Water Framework Directive (WFD) in 2000 [10,11,12,13]. The consolidation of the productivist approach which has dominated water management in Spain for decades must be contextualized against a background of infrastructure-based interventionist policies. This traditional policy has fundamentally served agrarian interests and has generated substantial inertias [8], which hamper attempts to preserve the resource, preventive, and participative policies and the adaptation to the conditions of scarcity that characterize Mediterranean environments. The strength of hegemonic discourses linked to the agricultural sector (the main water consumer) is one of the main factors in Spanish water-related policy making: policy makers face droughts by enacting extraordinary normative measures, which is in line with the perspective of the so-called as “hydraulic age” or “hydraulic paradigm”, and is still far from complying with the WFD objectives [14].



Concerning advances in Spanish water policy, especially with regard to participation in water policy, article 14 of the WFD encourages European Union member states to promote active participation, which must not only include organized agents (lobbies) but also the general public. This should contribute to solve conflict and build consensus and public awareness. However, the fact is that the incorporation of the general public into decision-making processes has been, at best, lukewarm.



This makes it doubly important to assess public awareness; this is a critical factor concerning the perception of resources and the perception of risks and the conditions under which decision making is carried out with regard to water policies. It is important to be aware of the degree of social approval enjoyed by different water management models, especially in areas where drought is frequent, as this affects public perceptions and beliefs [15,16,17,18,19,20,21,22]. Social support is a paramount factor for political action; from both a theoretical and an empirical perspective, management and policy decisions must reflect the preferences of the constituents [23].



Changes in the environmental behavior of the public have been abundantly debated in studies and surveys concerned with public environmental awareness [24,25,26]. Worldwide, there is the International Social Survey Program: Environment (1993–2010); in Europe, the Eurobarometer (1982–2014); in Spain, Ecología y Medio Ambiente (1996–2007); and in Andalusia, the Ecobarómetro (2001–2013). Studies that deal with public opinion concerning water resources are, in contrast, scarce, because few surveys include questions on water policies. In Europe, there is the Eurobarometer: Attitudes of Europeans towards water related issues (2009 and 2012); in Spain, Actitudes de los españoles ante la energía y el agua (2007); and, in Andalusia Opinión pública y recursos hídricos en Andalucía (2009).



In order to better understand the public’s perceptions and attitudes regarding water policies, and to introduce this factor into the debates concerning water policies in Andalusia, this work analyses public opinions concerning such issues as climate change, the quantity and quality of water resources, and the uses that different sectors make of water. The degree of public support enjoyed by different water management alternatives in the period 2004–2013 was also analyzed, using data from the Ecobarómetro de Andalucía (EBA).



The present work focuses on the Guadalquivir River Basin (GRB), which is currently under the management of the central government, and to those river basins currently under the management of the regional government: Cuencas Mediterráneas Andaluzas (DHCMA), Guadalete–Barbate (DHGB) and Tinto–Odiel–Piedras (DHTOP). For the sake of brevity, we use “Andalusia” and “Andalusians”, in order to refer to the territory comprised by the four basins and their population. This region in southern Spain, with a total area of 87,597 km2 (17.3% of the national territory), is affected by alternating dry and humid cycles. During the latest significant drought episodes (1941–1945, 1979–1983, 1990–1995, and 2005–2008) precipitation dropped by between 23% and 30% in the different basins into which the region is divided



Nowadays, as a result of the persistence of the traditional water policy in Spain and specially in Andalusia, that has favored the increase of water supply mainly in favor of agriculture (agriculture use reaches 81.2% of water use in Andalusia, compared to 15% for domestic use and 3% for industrial use), all the Andalusian river basins are subject to high levels of quantitative and qualitative water stress. Regarding qualitative issues, all the river basin present an important percentage of water bodies which do not reach the “good status” which is required for 2015 for all water bodies, according to the WFD. According to according to the Andalusian’s hydrological river basis plans Cuencas Mediterráneas Andaluzas (DHCMA) presents a 48% of water bodies (surface and groundwater bodies) which do not reach the “good status”, Guadalete–Barbate (DHGB) presents a 55%, Guadalquivir presents a 38% and Tinto–Odiel–Piedras presents a 52%. In sum for the whole Andalusian region, the 43% (418 of 959) of water bodies are in a “bad status”. Furthermore, due to the intensive use of resources and according also to the Andalusian’s river basin plans all the four river basin present a high level of water stress according to WEI+ index (Water Exploitation Index): Cuencas Mediterráneas Andaluzas (50%), Guadalete–Barbate (57%), Tinto–Odiel–Piedras (47%), and Guadalquivir (53%). This strong pressure on water resources, both on its quantitative and on its qualitative status in all Andalusian river basin districts make them much more vulnerable when a period of drought appears. These periods have in common the intensity of the debate on drought and water management, and a context of relevant institutional changes, which clearly shows the position of the different stakeholders involved [14].




2. Methodology


2.1. Database: Ecobarómetro de Andalucía (EBA)


The source used to carry out the statistical analysis was the EBA, a survey about environmental attitudes carried out annually between 2001 and 2013 (with the exception of 2012) by the Andalusian Environment Ministry and the Institute for Advanced Social Studies (IESA-CSIC). The EBA is designed on the basis of the concept of environmental awareness, which is defined as “the set of perceptions, opinions and knowledge of the public concerning the environment, as well as their attitude, behaviour and willingness to take action (individually and collectively) towards the mitigation of environmental problems” [27] (p. 8). From an analytical perspective, the concept of environmental awareness embraces several dimensions, including the emotional (concerns, beliefs and values), the cognitive (information and knowledge) and the active (individual and collective action) [26]. The combination of these three dimensions reflect public preferences concerning environmental policies, including those aimed at increasing the availability of hydrological resources and those aimed at rationalizing or even limiting its consumption [27].



This analysis focuses on the period 2004–2013, as during this period the survey incorporated questions concerning water management. In order to adjust the data to the temporal dimension of the study, the results for the years under consideration have been conflated into a single dataset, comprising 19,627 responses. Although the design of the EBA sample guarantees the representativeness of results at the provincial and the annual levels (levels are stratified by subsampling in clusters and the selection of final units by random routes, age and gender), in this case the sample has been subject to post-stratification [28], which takes into consideration the distribution of the population by age and gender in each basin and year. The level of expected absolute error of the results of the survey, for the frequency of each variable, is ±1.9%, with a confidence level of 95%.




2.2. Water Management Measures


The indicator used to measure public support for the different management measures is calculated on the basis of responses to the following question: “Among the following water management-related measures, which do you consider the most adequate for water management in Andalusia?” Each year, respondents are provided with a list of 10 measures, from which they must choose. The analysis has taken into consideration six water management-related measures included in the EBA which meet two basic criteria: they are present in all annual surveys and they have scored a minimum of 5% of support throughout the series: (1) “Building more reservoirs”; (2) “Transferring water from other regions”; (3) “Using sea water”; (4) “Improving irrigation in order to reduce consumption”; (5) “Reducing amount of irrigation”; and (6) “Reducing household consumption”. The measures which did not meet both criteria are: increasing the price of water (2004–2013), decreasing construction activities in areas where water is scarce (2004–2008), digging more wells (2004–2011), reusing residual water (2009–2013), improving distribution networks and controlling the contamination of rivers and underground water bodies (2013).




2.3. Contextual Variables


Support for any given measure is dependent on a set of shared beliefs, values, and personal characteristics. The questionnaire is broad in scope, and this allows for the sociodemographic and ideological profiling of the interviewees, as well as the evaluation of the degree of public confidence in the institutions to be measured, etc. In this work, more general factors have also been taken into consideration, such as public concerns about the quality and quantity of water available and the degree of understanding of how water is used by different social and economic sectors.




	
Concern over climate change: the measures public concern about climate change, and compares it with that about other global environmental threats. The respondents are presented with a list of problems, for them to select the two that concerns them the most. The list of problems at the global scale comprises: (1) Exhaustion of natural resources; (2) Climate change; (3) The extinction of plant and animal species; (4) Advancing erosion and desertification; (5) Destruction of the ozone layer; (6) Contamination of the oceans. The indicator of climate change used is the sum of responses that select climate change as the most or second most important problem globally.



	
Concern about drought: in the regional level, respondents are presented with another set of problems that concern Andalusia: (1) Soil erosion and desertification; (2) Wildfires; (3) Pollution of beaches and oceans; (4) Pollution of rivers; (5) Water scarcity; (6) The extinction of plant and animal species; (7) Air pollution; (8) The disappearance of natural landscapes. In this work, we highlight the percentage of respondents who have pointed to water scarcity as the most or second most important environmental problem for Andalusia.



	
Concern about water quality: the methodology used to measure this indicator is similar to that adopted in the previous cases. Respondents are presented with a list of problems for them to select the two which they are more concerned about in the local scale: (1) The deterioration of the urban landscape; (2) The quality of tap water; (3) Noise pollution; (4) Garbage and solid urban waste; (5) Air pollution; (6) Street cleanliness; (7) Shortage of parks and public gardens.



	
Level of environmental information: the indicator is calculated on the basis of the answers to the question: “To what extent do you consider yourself well informed about environmental issues?” That is, the indicator reflects the respondent’s perception of their own level of knowledge and, therefore, can also be considered a proxy of the personal interest in environmental matters. In this work we use the percentage of respondents that consider themselves “well” or “very well” informed about environmental matters.



	
Knowledge of water allocation criteria: in this work we use the percentage of respondents who have declared the following statement to be false: “More water is consumed in the domestic sphere than in the agricultural sector.”










3. Results


Public preferences concerning water management policies are situated within a broader framework of attitudes and opinions regarding the environment and climate change, as well as of more specific issues, such as the quality and quantity of water sources and the distribution of water.



The diachronic nature of the EBA reflects the changes undergone by public opinion between 2004 and 2013, and allows us to measure the impact of the drought suffered by Spain between 2005 and 2008. The decade under analysis was also especially significant concerning the management and planning of hydrological resources in Andalusia. These years witnessed a severe drought (2004–2008), which led to the mobilization of agricultural associations and urban water-supply restrictions [14]. The situation drove the central and regional administration to adopt urgent measures that differed from those preventive strategies that should be used in the management of hydrological risks [13], namely:




	
The passing in July 2005 of a drought protocol in the Guadalquivir basin, which replaced the Plan Especial de Actuación en Situación de Alerta y Sequía (Special Plan of Action in Alert and Drought Conditions) (PES); this, according to national legislation, should have been published as of 2003.



	
The publication, on a national level, of several decrees Royal Decrees Law (RDL) (RDL 10/2005, RDL 9/2006, RDL 9/2007, RDL 3/2008, RDL 8/2008, and RDL 14/2009) that justified the undertaking of works considered to be in the general public interest, especially concerning the construction of infrastructures, the use of underground water sources, the improvement of irrigation systems, the regulation of transactions involving water rights, the setting up of lines of credit, and the justification of the temporary modification of the environmental criteria established in hydrological planning documents.



	
The publication of a regional decree which affected the province of Malaga and the Mediterranean coastline (Decreto 240/2005).








In addition to these actions, after the aforementioned transposition of the WFD into Spanish legislation in 2003 and the publication of program AGUA (Actuaciones para la Gestión y la Utilización del Agua—Water Management and Use Actions) in 2004, the period 2004–2013 was characterized by the passing of the Ley de Aguas de Andalucía (Andalusian Water Act) (Ley 9/2010); the publication of the hydrological plans of the DHCMA (Cuencas Mediterráneas Andaluzas River Basin District), DHGB (Guadalete-Barbate River Basin District), and DHTOP (Tinto-Odiel-Piedras River Basin District) in 2010; the DHG (Guadalquivir River Basin District) in 2013; the belated PES in the Guadalquivir in 2007, and the intraregional basins, in 2008.



This intense planning and legislative activity was in addition to relevant administrative novelties which handed, albeit temporarily, water management to the regional government exclusively (RD 2130/2004 and RD 1560/2005 for the internal basins and RD 1666/2008 for the Guadalquivir basin). In order to administer this, the regional government created the Agencia Andaluza del Agua (Andalusian Water Agency) in 2005.



The 2005–2008 episode of drought divides the period under consideration into three stages: pre-drought (2004), drought (2005–2008), and post-drought (2009–2013). We analyze to what extent changes in public preferences concerning water management policies throughout the period can be attributed to the effects of drought. Finally, we examine the relationship between the contextual indicators and the water management measures investigated in the previous sections.



3.1. Perception of Climate Change and of the Quality, Quantity, and Distribution of Water Resources


Public perceptions of environmental degradation vary widely from region to region. The EBA confirms that people tend to consider environmental problems as more acute if they occur in places far away or over long periods of time. Generally, environmental problems are presented as occurring on different scales, according to their territorial scope and social repercussions. The EBA categorizes public environmental concern using local, regional, and global scales. Figure 1 presents a selection of environmental concerns which, in our opinion, have a direct bearing on water management: concern over climate change, concern over water scarcity at the regional level, and concern over the quality of the public water supply at the local level.



At a global level, concern about climate change has increased in a sustained manner: whereas in 2004, 19.9% of the population believed that this problem was the most concerning issue on a planetary scale, by 2005 the percentage had soared to 30.4%, and by 2006 it was the second most concerning matter, behind the destruction of the ozone layer. From 2007 onwards, this problem has consistently featured at the top of the list of concerns (Figure 1).



On a regional scale, concerns over the scarcity of water in Andalusia vary substantially from year to year, largely depending on precipitation levels; Andalusia has a Mediterranean climate, and as such precipitation regimes are irregular and unpredictable (Figure 1). In 2004, 8.3% of respondents singled out this problem as the most concerning at regional level, whereas during the period of drought in 2005 the percentage increased to 22.8%. Once the drought was over, in 2009, public concern over this issue dropped to 9.1%. From that year onwards, water scarcity has remained at the bottom of the list of concerns presented by the survey. As we shall see shortly, the fact that concern over water scarcity is so closely tied to the level of rainfall will have a direct bearing on the support given to different water management policies.



Finally, on a local scale, tap water quality is mentioned by approximately 12% of respondents, and no significant fluctuations were detected from year to year (Figure 1). However, as suggested in the Ecobarómetro’s annual reports, concerns about water quality are more acute in towns with a population under 5000, where in some years this issue has been selected by as many 30% of respondents.



One of the factors which has a direct bearing on public preferences regarding water management policies is the information that the public has concerning the volume of water consumed by different economic sectors [29]. In the period under consideration, 81.3% of water used went to agriculture, 15.1% to households, 2% to industrial uses, and 1.6% to other uses [30,31,32,33]. The data collected by the EBA, however, indicates that most people think households consumed the most water. As illustrated in Figure 1, the percentage of those who correctly rejected the statement “most water is consumed by households” oscillates between 12.7% (2005) and 26.1% (2008). The level of unsubstantiated belief concerning water distribution among sectors can be compared to the self-declared lack of knowledge concerning environmental problems. Most of the respondents admitted to having little or no knowledge concerning environmental issues. Roughly one in four claimed to be fairly or very well informed, but the proportion of those who stated they were well informed increased by approximately 7% between 2004 and 2013. Paradoxically, although the respondents were increasingly confident about the level of environmental awareness that they possessed, the percentage of correct answers concerning the distribution of water use decreased over time.




3.2. Public Support for Water Management Measures


Concerning the support provided by Andalusians for the six water management measures under analysis during the decade 2004–2013, the first thing that stands out is the considerable decrease in support for the measure “Building more reservoirs”, even if it still occupies the third position in the last survey (see Figure 2).



In 2004, this measure garnered the most support —nearly half the population (45%). From 2006 onwards, the proportion of people supporting the construction of these infrastructures drops to 14% in 2013. It must be taken into consideration that the main water-related concern in Andalusia is perceived scarcity, especially in drought years [27]; therefore, after the initial alarm that followed the beginning of the drought in 2004 had died away, water-related concerns receded somewhat, and with this the support for the construction of major infrastructures.



This trend runs parallel to fatigue for the traditional hydraulic paradigm, and is especially connected to economic and technical features, which make it very difficult to further regulate the flow of Andalusian rivers, as well as to trends of a global nature [9]. Despite this, the administration has continued with the construction and planning of new reservoirs in Andalusia, as reflected in the hydrological plans (i.e., Arenoso, Casasola, La Breña II, Los Melonares, Siles, Alcolea, Coronada, Guadarranque, Gibralmedina, etc.).



While support for the construction of new reservoirs drops, support for measures aimed at the promotion of a more efficient use of water, such as “improving irrigation in order to reduce consumption” and “reducing household consumption”, has grown, from 11% to 17% and from 6.7% to 27%, respectively. The inflexion point in these changes was 2006, following two years of drought (which served to highlight the need for efficiency). It is of note, however, that despite the constant increase in agrarian demands in Andalusia [34], the improvement of irrigation systems, which in 2010 was backed by 25% of the population, has of late descended to 2006 levels (17%). This is related to the strong degree of social legitimacy enjoyed by irrigation in Andalusia [35], the effects of agricultural discourses in the media [14], and the fact that the way consumption is distributed according to sector is poorly understood. For instance, the support for measures aimed at reducing household consumption is related to the widespread perception that most water resources in Andalusia are consumed at household level, as previously noted: only 17% of the population deny this statement [27].



The less popular measures in the series, and also the most stable, are “transferring water from other regions” (from 10% in 2004 to 1.4% in 2013), “using sea water” (from 3% to 5.5%), and “reducing water available to irrigation” (from 4.3% to 0.4%). Of note is the less than enthusiastic support garnered in the last interview by “reducing water available to irrigation”, which also presents the most homogenous behavior of the whole series, stressing once more the strength of the social legitimacy of agriculturalists, the widespread unawareness concerning the way in which consumption is distributed, and, in short, the difficulties of tackling the real problem of water consumption in Andalusia.




3.3. Drought and Public Opinion


This section presents a descriptive analysis of the evolution of public opinion in the three periods under consideration: pre-drought (2004), drought (2005–2008), and post-drought (2009–2013). This exercise has a two-fold purpose. First, to test whether perceptions about water-related environmental problems are affected by drought, and second if these potential changes in perceptions are sustained over time.



The post-stratification applied to the Ecobarómetro’s data (see methodology) allows us to divide the database into the three periods, taking into consideration that only 10.4% of the responses correspond to 2004, 43.7% to the period 2005–2008, and 45.9% to the period 2009–2013. In order to ascertain whether there are significant changes in the opinion of respondents throughout the period under examination, a chi-square proportion test was calculated for each variable (Table 1).



Concern about climate change increased steadily throughout the period under consideration (see Figure 1), and this increase was particularly sharp from 2005 onwards. While from 2004 to the drought period this indicator rises from 19.9 to 32.6% of responses, the increase is much less pronounced between the second and third period, when the indicator reaches 34.5% of responses. In contrast, with regard to concerns about water scarcity, the highest values correspond to the drought period (18.7%), whereas in the previous period this concern was selected by only 8.3% of respondents, and by a mere 4.9% of respondents in the post-drought period. Regarding concerns about the quality of tap water, the perceptions are pretty much the same throughout the period under examination. Regardless of the substantial impact that the 2005-drought had for southern Spain, the answers indicate that this only concerned one out of every four Andalusians. However, because of the way indicators are designed (see methodology), environmental concerns are compared with other concerns, and it has to be taken into account that concerns about forest fires amounted to over 50% of responses for every single year. In 2005, however, water scarcity was not only among the most pressing concerns with regard to environmental conditions, but was spontaneously singled out as one of the three main problems besetting Andalusia (generally, these problems are related to unemployment and the economy). Overall, all environmental problems combined amounted to approximately 5% of responses, but in 2005 water scarcity was mentioned by 18.4% of respondents, and in 2006 by 7.4%.



According to the results illustrated in Table 1, public interest on environmental matters has progressively increased over time, but knowledge of water allocation criteria has remained stable: in 2004, only 15.9% of respondents knew that most water is not consumed in the domestic sphere, a percentage that only increased slightly, to 18.1% in 2005–2008, and then decreased to 17.3% in 2009–2013.



As summarized in Table 1, during the period of drought (2005–2008), public preferences concerning water management policies underwent significant changes and, what is more remarkable, is that these changes persisted during the post-drought period (2009–2013). The construction of reservoirs and the transfer of water lost support during the drought period and continued to decrease significantly during the post-drought period. The 44.8% of the respondents that showed preference for the construction of reservoirs in 2004, dropped to 24.1% during the 2005–2008 drought, and then it fell even further to 15.8% in the post-drought period. Water transfer, which was less popular than reservoirs to start, presents the same trend: from 9.9% of support in 2004 to 6.5% during the drought, and 2.3% during the post-drought period.



Conversely, public support for measures that aimed to increase efficiency in both domestic and agricultural water use increased significantly both during and after the period of drought. Before the drought, saving water in the domestic sphere and in agriculture were the preferred policy options for only 6.7% and 11% of respondents, respectively. These percentages increased during the drought period. Those respondents who supported saving water in the domestic sphere (20.5%) where more numerous than those who supported more efficient irrigation systems (15.7%). After the drought, support for both measures continued increasing (26.3% and 20.8%, respectively).



Public support for the construction of desalinization plants increased during the period of drought (from 3% to 10.3%) but, uniquely, this support ceased to grow in the post-drought period (8.1%).



Finally, although the possibility of decreasing the quantity of water available to irrigation has been met with little public support throughout the series, it was somewhat more popular before the drought (4.3%) than during the drought (2.8%) and in the post-drought period (1.3%). These results suggest that the drought period 2005–2008 affected mainly public perceptions concerning the quality of water available at regional level. Public concern about climate change has steadily increased throughout the period under consideration, with the sharpest increase taking place during drought period. At any rate, although during the drought period public debate about water availability intensified significantly, with the help of growing media coverage, public knowledge about water allocation criteria did not improve substantially. The following section examines to what extent this lack of knowledge, and other contextual variables, is associated with the increased support for measures related to a more efficient use of water in both the domestic and the agricultural spheres.




3.4. Relationship between Environmental Beliefs and Support for Water Management Policies during the Three Periods under Consideration


In the year prior to the drought (2004), at a time when concerns over water scarcity and the quality of tap water were low (see Table 1), respondents who expressed the greatest concern over these issues were less supportive of the construction of reservoirs than others (see Figure 3); this was at a time when the construction of these infrastructures still enjoyed a substantial level of social legitimacy (see Table 1). In fact, while for 45% of respondents building reservoirs is the best water-management option, this measure only garners the support of 33.1% of the respondents who had previously expressed some concern about water scarcity.



Those respondents who expressed the greatest concern over climate change, emphasized the need to improve irrigation (11.6%) and those who expressed the greatest concern for water scarcity more frequently mentioned the need to make inter-regional transfers (17.3%).



During this period, a high level of environmental awareness and an accurate knowledge of water distribution did not have a relevant impact on preferences concerning water management policies.



The most important change in public preferences concerning water management policies during the period of drought was the significant decrease in support for the construction of water reservoirs; in contrast, support for measures based on increased efficiency grew (see Table 1). In this regard, those who expressed the most concern over climate change were especially supportive of measures that aimed to increase efficiency in the domestic environment (22.1%), whereas those who expressed the greatest concern over water quality tended to demand an increase in the efficiency of irrigation systems (18.4%). Public concern over water scarcity increased during this period (see Table 1), and those who expressed this concern were less supportive of increasing efficiency in irrigation (12.8%) than the rest of the respondents (16.4%).



Environmental awareness and an accurate knowledge of water distribution among different sectors play a crucial role in shaping respondents’ preferences concerning water management policies during the period of drought. Respondents with a higher level of environmental awareness and knowledge of water distribution believed that improving irrigation (selected by 19%) is more important than optimizing domestic consumption, whereas the rest of the respondents tended to focus on the domestic environment (around 22%). However, respondents with a higher level of environmental awareness preferred household measures (17%) than those that have an accurate knowledge of water allocation (11.7%) (Dimension 1 in Figure 4). These groups of respondents also expressed greater support for the construction of desalinization plants than other respondents (Dimension 2 in Figure 4). It is true that support for desalinators seems not to be related to greater degrees of environmental awareness, for this measure also implies the generation of more resources, rather than a more rational consumption of what resources are available, but it has to be taken into account that the national framework water policy at the time (the aforementioned Programa AGUA)—which was considered a great step forward with regard to traditional policies (the construction of great reservoirs and transfers)—made a substantial bid for the construction of desalination plants. In addition, although reducing the quantity of water available to irrigation was a rather unpopular measure, those who knew that most water is used by the agricultural sector were somewhat more supportive of this measure (3.9%) than the rest of the respondents (2.1%) (Dimension 1 Figure 4).



After the drought (2009–2013), public support for measures that aimed to increase efficiency in domestic and agricultural contexts was consolidated (see Table 1). Concern over climate change increased during this period (see Table 1), and the association between climate change and measures aimed at improving efficiency at the domestic level continued (28.8%). However, it should be noted that those who continued expressing their concern over water scarcity after the drought (barely 5% of respondents) were more supportive of the construction of reservoirs and water transfers: 22% and 4% respectively, compared to 15.5% and 2.2% overall (Figure 5).



In contrast with the preceding period, environmental awareness and an accurate knowledge of water distribution does not seem to have affected the levels of public support for the construction of desalinization plants. However, these respondents continued prioritizing the improvement of irrigation systems (25.2% of well-informed respondents select this option, as do 28.1% of those who have an accurate knowledge of water allocation criteria), whereas those who expressed little environmental awareness believed that the responsibility for reducing water consumption fell on households (28% approximately). However, environmental information is more related to household measures (23.56%) than knowledge regarding water allocation (15.9%) (Dimension 1 Figure 5).



These results allow us to make some associations between different environmental concerns and preferences regarding water management policies during the different periods under consideration.



Concern over climate change is associated with a preference for saving water at the domestic level during all three periods, and with a lack of support for the construction of water reservoirs, even during the first period (a time when this policy was at its peak of popularity).



Support for the construction of water reservoirs decreased less among those who expressed concern over water scarcity—that is, the level of support was lower than that expressed by the rest of respondents before the drought (33.1% vs. 44.8%) but higher after the drought (22.2% vs. 15.5%). Also, although public support for water transfers decreased overall, concern over water scarcity was generally paired with a higher degree of support for these infrastructures. Finally, those who expressed concern over water scarcity expressed more support for measures aimed at improving the efficiency of irrigation from the pre-drought period (16.4% vs. 10.5%).



During the period of drought, respondents with a higher level of environmental awareness and a more accurate knowledge of water distribution expressed more varied preferences concerning water management measures: the most popular measure was improving irrigation systems, followed by measures that aimed to reduce domestic uses and the construction of desalinization plants. However, those with a low level of environmental awareness and an inaccurate knowledge of water distribution tended to focus on measures aimed at reducing domestic consumption. After the drought, respondents with a higher level of environmental awareness and a more accurate knowledge of water distribution continued to express support for improving irrigation, whereas the rest of the respondents believed that the rationing of domestic usage was more important.



Finally, environmental awareness and an accurate knowledge of water distribution was dissociated from the degree of support for the construction of major hydraulic infrastructures, such as water reservoirs and transfers. Only during the period of drought did support for the construction of desalinization plants increase. Also, those who were aware that most water is used by the agricultural sector tended to express greater support for reducing the water available for irrigation, especially during the period of drought.





4. Conclusions


In Spain, public participation remains an exceptional occurrence. The EBA has thus become an exceptionally valuable tool for the collection of information regarding the perceptions, opinion, knowledge, attitudes, and behavior of Andalusians with regard to water. The scrapping of the project in 2013 is, therefore, bad news. The EBA also allows for the examination of public opinion on a scale which is consistent with that of hydrological planning and which adapts to the sociodemographic peculiarities of each basin.



A major finding of this work is the links between environmental and drought-related beliefs. Concern over (global) climate change and the degree of environmental awareness has risen steadily, regardless of the circumstances of each period. It should be taken into account that perceptions regarding such topics as climate change may take some time to mature [21]. While Carlton et al. [21], amongst others, have claimed that climate change-related beliefs do not change significantly as a result of a drought, others [20,36] have stated that droughts impact on public opinions of climate change; more research is clearly needed in this regard. In contrast, our results suggest that drought has a direct impact on public concern for the quantity and quality of water available (regional/local), which confirms that drought has a direct bearing on water-related perceptions and that scale is a key variable in the evolution of environmental concerns.



Second, the results clearly demonstrate that drought has a significant impact on public preferences regarding water management policies, and that changes to these preferences during this period tended to consolidate during the post-drought period. As demonstrated by previous studies [19], drought triggers increasing concerns over water supply and regulatory solutions. During the period of drought, support for the construction of major hydraulic infrastructures (reservoirs and transfers) decreased, whereas that for measures which aimed to reduce domestic and agricultural consumption increased. However, given that 81.3% of water resources in Andalusia were used by the agricultural sector, it is remarkable that measures aimed at reducing the quantity of water available to agriculture garnered so little support. For this reason, it may be argued that, despite the considerable impact which drought has on public preferences concerning water management policies, the public’s take on water management issues is highly conventional and the perception of resources is rooted in historically and geographically sensitive perspectives, in a clear example of “path dependency” [6]. These conventional perspectives stand in sharp contrast to the results obtained by other deliberative experiments [29,37], in which opinions were much more flexible and participants more open to gaining further knowledge.



Third, concerning the relationship that exists between general environmental concerns and public preferences regarding water management policies, it should be noted that concern over climate change is related to preferences for reducing domestic consumption and resistance to the construction of water reservoirs. The influence of environmental awareness and, especially, an accurate knowledge of water distribution, is also significant. Those respondents who expressed a greater degree of environmental awareness demonstrated greater support for the improvement of irrigation systems and, although to a lesser extent, the reduction of water available to the agricultural sector. However, it should also be pointed out that environmental awareness does not seem to play a role in shaping preferences concerning the construction of reservoirs and transfer infrastructures.




5. Discussion


The analysis of a topic such as water management models—which is so loaded with cultural nuances, conflicting economic interests, and inertia—cannot be undertaken unless the degree of social approval enjoyed by different policies is known, and the potential impact of water-related risks is analyzed. A sound knowledge of the population’s motivations and perceptions assists the formulation of more efficient and sustainable policies while also detecting weak links in the chain of information, via which water-related information is conveyed. Also, this knowledge embodies the WFD’s mandate to actively engage in public participation.



The findings presented here clearly illustrate that public attitudes towards water management measures are affected by conditions of drought, as well as by other contextual variables relating to environmental concerns and also to awareness at global, regional, and local levels. In general, we may suggest that the degree of information which the population has, as well as people’s perception of risk, and their personal beliefs, all form a crucial context within which debates about water policies and drought mitigation are framed.



This context is also important when we consider management and strategic planning not only in relation to water management policies but also how to improve the information that is provided to the public. Thus, this context can help us to understand water-related social conflict in settings where water resources are exploited intensively and water-related risks are on the increase owing to climate change. It is in these territories, however, where the greatest resistance to changes in water management models is attested, and for this reason research programs such as that presented here are especially important. In order to achieve success, it is important to have sufficient data that cover prolonged time periods.



As other studies have demonstrated, to change conservation behavior, more is required than provision of information and education using mass media. Thus, it is also necessary to target specific segments within the community, identifying the larger discretionary end uses, prioritizing the areas where behavior can be changed, as well as identifying the barriers to change and developing the appropriate suite of interventions [15]. We must also take into consideration that public opinion on water issues is affected by flawed information on water policies and their implications. This limits the public’s ability to adequately evaluate political action at different levels. The lack of information, or its distortion, undermines the quality of public debate, which also leads to the implementation of incorrect strategies [23].
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Figure 1. Contextual variables in Andalusia, 2004–2013 (%). Source: Authors’ own after Ecobarómetro de Andalucía (EBA) 2001–2013 (IESA-CSIC). 
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Figure 2. Support for water management measures in Andalusia 2004–2013 (%). Source: Authors’ own after Ecobarómetro de Andalucia (EBA) 2004–2013. 
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Figure 3. Correspondence analysis: context variables and public preferences concerning water management policies in the pre-drought period (2004). Source: Authors’ own after EBA 2004–2013 (IESA-CSIC). 
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Figure 4. Correspondence analysis: context variables and public preferences concerning water management policies in the period of drought (2005–2008). Source: Authors’ own after EBA 2004–2013 (IESA-CSIC). 
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Figure 5. Correspondence analysis context variables and public preferences concerning water management policies in the post-drought period (2009–2013). Source: Authors’ own after EBA 2004–2013 (IESA-CSIC). 
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Table 1. Comparison of results from the three periods. Source: Authors’ own after EBA 2001–2013 (IESA-CSIC).
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Public Opinion and Drought: Comparasion Column Proportions (z-tests)

	
Pre-Drought 2004

(A)

	
Drought 2005–2008

(B)

	
Post-Drought 2009–2013

(C)






	
Contextual variables

	
Climate change

	
19.9%

	
32.6%

A

	
34.5%

AB




	
Water scarcity

	
8.3%

C

	
18.7%

AC

	
4.9%




	
Tap water quality

	
12.3%

	
13.8%

C

	
11.3%




	
Fairly or very well informed

	
20.3%

	
23.8%

A

	
26.7%

AB




	
Accurate knowledge of water use distribution

	
15.9%

	
18.1%

	
17.3%




	
Water management policies

	
Reservoirs

	
44.8%

BC

	
24.1%

C

	
15.8%




	
Transfers

	
9.9%

BC

	
6.5%

C

	
2.3%




	
Desalinisation plants

	
3.0%

	
10.3%

AC

	
8.1%

A




	
Increased efficiency in irrigation

	
11.0%

	
15.7%

A

	
20.8%

AB




	
Increased efficiency in the domestic sphere

	
6.7%

	
20.5%

A

	
26.3%

AB




	
Less water for irrigation

	
4.3%

BC

	
2.8%

C

	
1.3%








1 The statistical contrasts are based on bilateral tests (level of significance 0.05). The significant differences in percentages are signaled by a key in the cross boxes, which indicates the column letter with which the comparison is being made.
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