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Abstract

:

This article addresses the process of designing and validating a questionnaire on the New Water Culture, which aims to collect information on various issues related to water, such as its management, savings, and consumption. The questionnaire was subjected to a double validation process: an evaluation by a panel of experts, including members of the New Water Culture Foundation, and a pilot study, which allowed us to estimate the validation of the content as well as the corresponding internal consistency of the questionnaire. The construction and validation process resulted in a questionnaire consisting of 27 items with a total of 71 variables distributed in four sections: the first is related to scarcity, quantity, and distribution of water; the second collects questions about the different dimensions of water; the third analyses the different ways of carrying out water management; and the fourth and last section is related to personal actions associated with water. The reliability study showed a Cronbach alpha of 0.913, which demonstrates the development of a robust and reliable instrument allowing the identification of the most problematic issues associated with the New Water Culture.
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1. Introduction


Humanity is facing an unprecedented water crisis [1], which means that more than 40% of the world’s population is suffering from water shortages, the most severe being in the world’s most impoverished countries. As a result of this situation, these populations are forced to consume or live with contaminated water, with the consequent risk to health, which also reduces the options for these families to get out of poverty [2].



The water crisis that threatens the planet is actually the outcome of a complex interaction of anthropogenic factors. On the one hand, there are factors that cause an increase in demand, such as the increase in population, and on the other hand, no less important, those factors that cause a decrease in water availability due to their destructive effect on aquatic ecosystems and the water cycle, among which are deforestation, climate change, and pollution [2].



In a crisis scenario such as this, it is of the utmost priority that countries commit to water management strategies that guarantee the population’s access to sufficient quantities of quality fresh water.



In the mid-20th century, in response to the increase in water demand as a result of population growth and the expansion of agriculture and industry, water management policies based on “supply” strategies began to be developed, so called because they were designed to meet the growing demand for water by increasing the amount available for consumption. This materialised in the construction of large hydraulic works, such as dams, transfers, desalination plants, deviation of flows, over-exploitation of aquifers, etc., which encouraged the domination and the uncontrolled exploitation of aquatic ecosystems with the consequent environmental repercussions. In parallel, water supply and sanitation services in many countries subsequently became dependent on the private sector, which imposed tariffs that were subject to the market laws of supply and demand, thus these services were no longer universally accessible but available only to those who could afford them.



This classic or traditional model of water management, based on supply strategies and the neoliberal principles of privatisation, has detrimental effects on the environment as well as on the economy and the society, which has led certain population groups to question the validity of these unsustainable management models [3,4].



At the end of the 20th century, a change of paradigm in the conception of water and its management emerged. The New Water Culture (NWC) is presented as an alternative model that understands water as an eco-social asset and is committed to management based on principles of environmental sustainability, economic rationality, and participatory governance [5]. NWC advocates a profound shift towards new social and environmental sensibilities that ensure the sustainability of aquatic ecosystems and effective access to drinking water and basic sanitation and promotes a form of participatory governance as well as the establishment of universal rights in a global citizenship [6]. Under this model, water should be managed from a holistic perspective focused on the application of the principles of the European Water Framework Directive (Directive 2000/60/EC of the European Parliament and of the Council) under the prism of ethics [7,8,9].



It should be noted that NWC is a population demand that arises specifically in the Iberian Peninsula [10,11,12], although its basic principles transcend this geographical scope [13,14,15]. The problem of water scarcity is not new, and considerable progress has already been made in the technical means for detecting water leaks [16,17,18] and for the detection of pollution [19] in distribution networks as well as the intermittent supply of water [20]. However, in addition to technological advances, the participation of other sciences from humanities and social sciences is required to place water at the centre of a new sociological perspective [15].



In a notable new tack, NWC proposes an in-depth examination of the priority of water uses according to the qualities that each use requires and to apply specific management criteria appropriate to the various ethical categories at stake. The European Declaration for a New Water Culture [21] proposes classification of water uses in four ethical categories for its management. Thus, each dimension is related to a set of water functions and rights of society, according to which there will be a certain management strategy and a different level of priority. These four ethical categories are:




	
Vital water. This refers to water used in functions necessary for the survival of both humans and other living beings; therefore, from an ethical point of view, it is of the highest priority compared to other water uses. This category includes the basic quotas of drinking water and sanitation services that human beings require to live a healthy and dignified life. Access to this minimum vital quota, estimated at between 50 and 100 litres per person per day, was acknowledged as a human right by the United Nations in 2010 [22] and, as such, must be guaranteed universally and free of charge. This category also includes the water needed to produce basic foodstuffs for the survival of populations, as it falls within the scope of human rights, in this case, the human right to food.



	
Citizenship water. This refers to water employed in activities of general interest to society, such as urban water supply and sanitation services, and therefore occupies a second level of priority after life water. These services are linked to basic citizenship values, such as public health, social cohesion, and equity, thus they are deemed citizens’ rights and, consequently, their management should be public. As a citizen’s right, it must be associated with a series of civic duties related to responsible consumption and efficient use of the services provided. The fact that water supply and sanitation services are recognised as citizens’ rights implies, on the one hand, that they must be accessible to all and, on the other, that they are linked to a series of duties, which are embodied in the payment of tariffs for them. To this end, the institutions charged with managing these services should be able to design these fees without infringing the right of citizens to enjoy them.



	
Economy water. This refers to water used in productive activities for profit, such as agriculture or industry. It is linked to each individual’s aspiration to improve their financial situation and is therefore far removed from human rights and citizens’ rights. From an ethical standpoint, it is placed on a third level of priority, behind vital water and citizenship water. This means that the over-exploitation of any aquatic ecosystem for economic purposes is not justified, as vital water takes priority over economy water. In this category, the function of water is lucrative and therefore responsible and rational economic criteria should be applied to allow full cost recovery of both financial outlay (investments, maintenance, management) and environmental costs, thus the increase in water prices that this system would entail would lead to a more efficient and responsible use of water. Although farming has always been considered a sector of general interest, is in fact a business that generates important economic benefits for those who manage it, which, coupled with the strong polluting impact of the sector, makes it necessary to dissociate the agricultural sector from the general interest to consider it a lucrative activity. In consequence, a new approach to the farming sector is needed with new social criteria and the requirement for good environmental practices, which will make it possible to determine which agricultural activities could truly be considered economic activities of general interest.



	
Crime water. This is water exploited in illegitimate productive activities, because of either their social or environmental consequences. These activities must be outlawed, prosecuted, and prevented. To this end, it is necessary to identify the economic uses of water that go beyond the limits of legality and belong to the area of crime water. The main solution to such uses is not to sanction but to prevent them from occurring and to pursue them effectively by applying the law.








Thus, in the NWC, the different dimensions of water make it susceptible to being used by human beings in very diverse ways, which have different associated costs both economically and environmentally and which lead to a series of realities that must be considered when carrying out management plans in order to achieve a balance between the economic use of water, its environmental function, and its social value [23].



In this polyhedral context, we must be able to distinguish between old and new water culture. We must leave behind the misconceptions interested and strongly unjust with nature inherited from classic water management and move towards new models that involve respect and care for it. NWC emerges as a fundamental tool in the solution of so-called water problems, which transcend hydrological knowledge and affect all human behaviour, in which the key may be sensitivity to environmental values.



A broad level of citizen collaboration is essential to successfully develop the proposals associated with NWC. Proactive citizen participation should be encouraged through ongoing information initiatives that should begin at school. These programmes must be complemented by critical monitoring of public policies to feed the process of information, understanding and citizen participation that the Water Framework Directive itself advocates.



The intention in this work is to design a valid and reliable questionnaire to identify citizens’ and future teachers’ conceptions related to water issues and their degree of association with the new and/or traditional cultural conception of water. We need to know what citizens think and whether they acknowledge the value water has in our lives and if they consider the need for sustainable management as the only way to control and improve the current water crisis situation. To achieve this objective, it is essential to identify the contexts that differentiate the two concepts and then generate the items that make up the questionnaire. The following section is dedicated to this end.




2. Old Water Culture vs. “New” Water Culture


The main ideas that allow us to distinguish between the traditional vision of water, known as the old water culture, and the vision of sustainable development promoted by the NWC, can be summarised in the following contexts (see Table 1):




	
Context 1. Water imbalance vs. natural balance



As a consequence of the uneven rainfall among the different territories, the concept of water or hydrological imbalance came into being, which, together with other concepts such as scarcity or limited availability of the resource, has encouraged the development of a feeling of injustice among the less favoured areas with respect to the more humid zones. This gave rise to the need for governments to rectify this natural “disorder” and provide the necessary means, mainly through dams, transfers, reservoirs, etc., to the driest areas in order to avoid water shortages and favour its availability [24]. However, in the NWC, it is considered that the hydric singularity of each territory should be understood as the result of a natural balance that should be altered as little as possible by anthropomorphic activities. Water is not scarce, or it should not be if it is properly managed. Occasional water scarcity is never natural but is the consequence of bad management, inefficient infrastructure, high consumption, inappropriate economic activities, and irresponsible uses, which have ended up irremediably affecting both the quality and the quantity of water available [25]. Water, far from being scarce, is sufficient to satisfy human needs, although to do so, it is necessary to control the demand and use it responsibly and efficiently.



	
Context 2. Productive factor vs. eco-social asset



The management approaches of the old water culture considered this natural element as an economic asset. This perspective focused on a principle of economic rationality in which water was used as though it were a financial asset, ignoring any social and environmental context. However, the NWC defends the need to value water as an eco-social asset, a concept that considers that water not only has a productive value but also a social and an environmental value or function, as it is not only essential for the development of life but is also necessary for future economic and social progress [26].



	
Context 3. Water governability vs. water governance



Water management has traditionally been exclusively from a limited set of sectors— the government and the corresponding responsible institutions, technicians (mainly engineers), large user associations such as irrigation communities, and companies in charge of supply or hydroelectric plants—leaving the citizens out of the decision-making process. Water, on the other hand, as the heritage of all and therefore of common interest, must be managed with transparency and with the participation of all the parties involved and all people concerned. Opening up the management of water resources to society as a whole, as proposed by the NWC, would mean moving from a governance approach (focused on government action) to a new model of participatory governance, in which case, responsibility in the decision-making process is not only public but is collective and shared [7]. The United Nations World Water Development Report [27], Agenda 21, and the United Nations Development Programme [28] all recognise the need for citizen participation in addressing water-related issues in order to ensure a sustainable future.



	
Context 4. Supply management vs. demand management



The traditional water management model has been based on correcting the hydrological imbalance based on large hydraulic works to satisfy the growing demand from the population as well as the needs of agricultural and energy sectors. Consequently, water management has become a business, which has not only sought to provide a service but to sell as much water as possible, leading to excessive and irresponsible consumption of this element. In contrast, the NWC maintains that sustainable water management must be based on the control of water consumption [26], in terms of both quantity and quality, thus we must favour forms of life and activities that involve responsible water use and do not lead to over-exploitation of water resources [29].



	
Context 5. Cost–benefit vs. Cost–effectiveness



The NWC considers that the cost–effectiveness balance should be applied in water resources management, a criterion whereby water management should not be conditioned by the monetary balance involved in a cost–benefit analysis, but rather it should guarantee the full recovery of costs, selecting those measures that are less costly and are adapted to the different economic, social, and environmental benefits [2]. Therefore, each user must answer for the costs of the services related to the water they use, differentiating between urban, industrial, and agricultural uses. In the event that a scarcity situation should arise, what is known as the opportunity cost must be applied, that is, the value that a resource acquires when its availability is less than the demand. Currently, this cost is not only not applied to productive activities, but they are also subsidised [30].



	
Context 6. Water as a human right vs. human duty



Water, unlike other natural resources, has multiple functions that give it added value, specifically, social, economic, and environmental purposes. In addition, it is also linked to ethical ranges of different levels, the classifications being vital water, citizen water, economy water, and crime water. Vital water is key not only to the survival of the human race but of all living beings, and access to basic quotas of drinking water must be guaranteed as a human right as well as for the sustainability of ecosystems [30]. According to the World Health Organisation (WHO), between 50 and 100 litres of water per person per day are needed to ensure that the most basic and health-related needs are met [31]. Likewise, citizen water must be guaranteed by our administrations to meet the needs of supply and sanitation, but this water already carries with it the obligations for citizens of adequate consumption and costs. It therefore entails rights and duties. The same cannot be said for economy water, which is intended for productive purposes and cannot be considered a human right [6].



	
Context 7. Consumerism vs. responsible and sustainable consumption



The current consumerist society, in its eagerness to improve its quality of life, is not aware of the repercussions that consumerist habits have on water resources, nor are the majority of citizens usually aware of the relationship between our eating habits and water needs [32]. Traditional supply-based water management strategies do not encourage savings or efficiency in water use [33]. On the other hand, in demand management, there is an incentive to increase efficiency to help reduce consumption, save water, and encourage natural regeneration and conservation of the resource [2].








The advance towards a new water culture requires modification of the perception that society has about this water resource, which involves a previous exercise of reflection on the diverse factors—environmental, social, economic, political, etc.—that intervene on the issue of water [8]. In this change of paradigm, the school plays a fundamental role as an institution that promotes education in values and the development of critical thinking of the citizens of the future, especially in secondary education, during which the students begin to build their own ethical principles based on the critical evaluation of reality. For this reason, for years, it has been advocated that environmental education be implemented in secondary schools with special attention paid to the issue of water [34]. However, the reality is that students continue to have a very reductionist perception of it, because they consider water to be a resource that should be exploited for human benefit, but they are completely unaware of how it is managed and, therefore, the environmental and the social problems derived from economic and political interests at stake. In addition, various studies show that students are collectively unconcerned about saving and using water responsibly [35]. They are not aware of the number of people who do not have access to drinking water, nor are they aware of the water problems that may exist in their own city [36], thus they are unaware of the management of water and the conflicts that arise from it [37].



Melilla is the city from which this study is carried out. It is a Spanish city in North Africa, occupying an area of 12.3 km2 with a population of 87,076 inhabitants [38]; it thus has the highest population density in Spain, with 6868 inhabitants per square kilometre. The entire region is under strong human pressure, both from the urban growth of the city itself and by the influence of the nearby Moroccan environment. Melilla is a place where Berber, European, Hebrew, and Hindu cultures coexist. Each of these cultures professes a different religion, and thus we have Islam in the Berber culture, Catholicism mainly in the European culture, Hinduism in the Hindu culture, and Judaism in the Hebrew culture. The main religious reference for its historical rooting is Catholicism; however, in the last 30 years, this predominance is shared with Islam. To meet the water demand of the population, Melilla’s water supply system has several sources: surface water collection from the Rio de Oro (currently without water) and from two springs located in Morocco (600 m3/day output), groundwater collection from three aquifers (water supply 15,000 m3/day), and a seawater desalination plant (water supply 15,000 m3/day), in addition to the Adelfas reservoir through which rainwater is collected. The population growth supported by the city has led to a general increase in the water supply needed to meet urban uses. In 2018, the water consumption of the people of Melilla was 340 litres per inhabitant per day [39], a figure that is almost triple the average national consumption of 133 litres per inhabitant per day [40].



The NWC has a socially relevant grounding and needs to reach out to schools. To this end, it is essential to have suitable university education as well as teachers well versed in these contents, as they will be the group responsible for transmitting the appropriate knowledge and promoting awareness in future generations.




3. Materials and Methods


3.1. New Water Culture Questionnaire Initial Design


The instrument chosen to investigate the conceptions of citizens and future teachers about the NWC was a questionnaire. It is one of the most widely used instruments in quantitative research due to the advantages it provides in obtaining a relatively rapid overview of information and allowing direct comparison of individuals or population groups [41].



The questionnaire was designed in two phases, each with a different methodology (see Figure 1). Phase I was determined by a selective methodology, characterised by a medium level of internal control [42,43], whose purpose was to design the initial questionnaire. The Phase II methodology was ex post facto correlational [44], as the study variables were not intentionally manipulated. The aim was validation of the questionnaire.



Phase I was conditioned by the search for sources, bibliographic references, theoretical framework used, and a thorough review of different questionnaires on water issues. Each of the works found [35,37,45] had a specific influence on the initial questionnaire. However, none of them had been constructed with the aim of researching the culture of water in its entirety, thus it was decided to develop a new questionnaire.



The questionnaire should consider the contexts that characterise the NWC and distinguish it from the more traditional cultural view. Based on the theoretical background, four contextual blocks were considered. These were:




	
Block 1: Water resource protection



Related to water scarcity, quantity, and distribution. In this block, the aim is to determine the interviewees’ knowledge of the water situation in Spain and in the closer context of Melilla. This block is closely related to the first context in Table 1.



	
Block 2: Water dimensions



Water, from the NWC standpoint, has different dimensions or values from patrimonial, ethical, social, and environmental points of view. This is a novel feature in comparison to the more traditional view that considers water as a productive resource with an exclusively economic dimension. It also includes the requirement to open up water management to proactive citizen participation. This block is closely related to contexts three and four in Table 1.



	
Block 3: Water management



Another of the most important differences between the traditional vision and NWC is associated with economic management. NWC prioritises control of water demand with the aim of modifying water sources as little as possible. From this perspective, the reuse of water, its purification, and high costs in the face of high consumption should be encouraged. In more traditional management, the key was to meet the demand, increasing the water supply, with little consideration to the environmental damage caused. With this block, we must obtain information on the options defended by the respondents about water management. This block is associated with contexts two and six of Table 1.



	
Block 4: Personal water-associated actions



This block is related to the knowledge about saving, consumerism, and food (contexts five and seven of Table 1). The aim is to ascertain the relationship between personal behaviour and water availability.








Table 2 describes the initial questionnaire structure.



The initial questionnaire on NWC consisted of twenty items that were answered according to the degree of agreement of the respondent on a Likert scale with a response grade of one to four points. By adopting an even number of possible categories, the intention was to avoid the neutral views of respondents. Of the total items in the questionnaire, nine had different alternatives, thus the questionnaire was made up of a total of 51 variables.



Table 3 describes the items in column two and, in column three, the number of variables associated with each item. Finally, column four describes the possible response categories, which in all cases are the four established by the Likert scale just described.




3.2. Procedure


The validation of the questionnaire aims to determine the usefulness of the measurement instrument used. The procedure used in this research was to submit the questionnaire to expert scrutiny. This method is characterised by having the review and the opinion of a number of judges or experts who evaluate the questionnaire items and issue an assessment on the degree of matching between the items and the dimensions to be evaluated [46].



Each of the experts was sent the original questionnaire and a form, which included a brief explanation of the purpose of the research and the necessary instructions for validation. In addition, they had a section where they could make any suggestions they deemed appropriate.



The procedure for evaluation of the items by the experts consisted of assessing and judging each of the items that made up the questionnaire according to previously established evaluation dimensions [47]. Specifically, the suitability of the instrument’s content was evaluated based on the following two dimensions: (i) clarity—the item must be easily understood; (ii) relevance—the item should have a logical and coherent relationship with the construct being assessed. All the questionnaire items were evaluated for both dimensions based on a Likert type scale with a response graduation from one to five points, in which the extreme values took the following meaning: 1 = minimal clarity or relevance and 5 = maximum clarity or relevance for each of the issues raised. This decision was justified by the recommendations of certain authors [48], according to the degree of agreement/disagreement of the experts.



After collecting the judges’ assessments, the following procedures were carried out:




	
Analysis of interjudge consistency. For this purpose, the analyses referring to the frequency statistics (mean and standard deviation) were carried out to examine the homogeneity obtained in the assessments issued by the panel of experts.



	
Analysis of the suitability of the questionnaire items. To gauge the suitability of the items according to the content validity criteria used, Aiken’s coefficient of validity  V  [49,50] was applied, which makes it possible to measure the relevance of each item, taking into account not only the number of dimensions assessed by the judges but also the number of experts taking part, thus achieving an overall assessment of the instrument designed [51]. This statistic is therefore useful for making decisions on the need to modify or discard the items. This coefficient was calculated using the algebraic modification proposed by Penfield and Giacobbi [52] of Aiken’s coefficient of validity  V :


  V =   X − l  k   








where  X  is the mean of the judges’ ratings in the sample,   l   is the lowest possible value (in our case, 1), and  k  is the range of possible values of the Likert scale used (in our case, 4).








The resulting coefficient can obtain values between zero and one; as the value approaches one, the item will have a greater content validity [53]. Therefore, one would indicate a perfect agreement between the experts and zero that there is no agreement. The interpretation of the coefficient and the determination of the statistical significance obtained can be evaluated using the tables of critical values published by Aiken in 1985. These tables show that, for a number of twenty questions in which two dimensions have been evaluated, items with an Aiken’s  V  above 0.75 can be accepted as valid (p < 0.021).



The criteria for review of the items were: (i) mean values below 4.0 and high standard deviation values; (ii) Aiken’s  V  values below 0.750 [53]; (iii) qualitative observations provided by the judges on the need to change or modify the item.



For the data analysis, the statistical analysis software Microsoft Excel version 2010 and IBM SPSS version 26 were used.




3.3. Participants


The selection of experts is a key element in establishing content validation [51], and therefore the following professional groups were considered suitable for this study: teachers from the Didactics of Science area with research experience on the uses and the consumption of water, professionals from the scientific field related to the environment in general, and, better, to water in particular, and technical staff associated with water management. Finally, the panel of experts consisted of ten Spanish judges, including two professional experts in water technologies, five active members of an environmental NGO, and three university lecturers working on water research.





4. Results


4.1. Content Validation Analysis


Better results were obtained for relevance (M = 4.36; SD =1.01; Aiken’s  V  = 0.84) than for clarity (M = 3.93; SD = 1.19; Aiken’s  V  = 0.75). The items whose clarity values were low also obtained qualitative ratings from the judges to improve its drafting.



Each item was analysed individually by the authors based on their findings of relevance and clarity as well as on the qualitative assessments of the expert panel. An example is shown in Table 4 for Item 10. This item was given a low value for clarity (M = 3.80; SD = 1.03; Aiken’s  V  = 0.70) and high for relevance by the expert panel (M = 4.70; SD = 0.68; Aiken’s  V  = 0.93). The qualitative assessments indicate that the problem resided in the “from the rain” response option, as all water comes from rain. Therefore, it was decided to modify the wording of this option to “directly from the rain”.



A similar analysis to that of item 10 was conducted for all items in the initial questionnaire. The suggestions of the panel of experts on the margin of the items were also considered. Finally, four items were discarded, modifications were made to the wording of others, and eleven new items were added. The final questionnaire consisted of a total of 27 items (see Table 5). Of the total number of items in the questionnaire, 11 were presented as multiple choice questions with four, five, and six answer options, thus the questionnaire was made up of a total of 71 variables. The structure of the final questionnaire, indicating the number of variables and response categories for each variable, is shown in Table 6.




4.2. Psychometric Characteristics of the Final Questionnaire on the New Water Culture


To verify the reliability of the questionnaire applied, it was decided to carry out an analysis of its internal consistency using Cronbach’s alpha coefficient and to consider the concurrent criteria validity by means of the corrected total correlation of elements (corrected homogeneity index).



For this analysis, we used a sample of university students who were part of a pilot study. The sample consisted of 56 students who were studying at the Melilla Campus (a small university campus) belonging to the University of Granada (Spain). The sample was slightly feminine (55.4% women), most of them coming from a bachelor’s degree course in Humanities and Social Sciences (71.4%), studying for different undergraduate degrees, among which the Bachelor’s degree in Primary Education stands out (33.9%), and all of them identified with European culture (100%), although the questionnaire offered other options (for example, Berber culture). The age range was broad, between 19 and 39 years, and the most frequent age was 21 years (21.4%).



The study of internal consistency obtained by the Cronbach’s alpha statistic for the whole of the pilot questionnaire yielded an alpha value of 0.913, which represents excellent internal consistency according to the criteria established by George and Mallery [54] (See Table 7).



To obtain the definitive questionnaire, the decision was taken to modify or eliminate those items that showed an increase in Cronbach’s alpha when eliminating those items and which had a low homogeneity index (r < 0.30) (See Table 8). As shown in Table 8, thirteen items caused a slight increase, in the order of thousandths, of Cronbach’s alpha when discarded. These are items 1, 2, 14e, 15b, 15c, 16c, 17c, 17d, 18a, 18b, 19, 22, and 24. Nevertheless, given the loss of information arising from their elimination as well as the very small gain in reliability, it was finally decided to keep all the items of the questionnaire.



Therefore, the 27 items (71 variables) described in Table 6 for the final questionnaire are maintained in the final questionnaire as well as their organisation in the four content blocks described in Table 5.





5. Discussion and Conclusions


In a system of democratic governance over water policies, citizens are required to be knowledgeable about water and the challenges posed by the new paradigm called “New Water Culture”. This knowledge should begin to be acquired in schools, where the subject of water could be introduced as a socio-scientific controversy [55] capable of contributing to the acquisition of basic skills.



After twenty years of existence of the NWC, we ask ourselves whether anything of this new philosophy and conceptualisation of the importance of this element has reached schools and citizens. To this end, in this work, we proposed the design and the validation of a questionnaire that serves not only to investigate knowledge about water, but, above all, to discriminate whether or not this knowledge is in accordance with the conceptions advocated by the NWC. The road to this has not been easy. Water is a complex subject with strong conceptual, procedural, and attitudinal (especially emotional) interrelationships.



As a subject of social scientific controversy, the first problem was the identification of theoretical contexts that could serve to distinguish between the old and the NWC. Summarising the most valuable dichotomous options to discriminate between the two conceptions is not a simple task but is rather quite risky. In section two of this work, a proposal is made in which seven theoretical contexts were differentiated based on the Water Framework Directive [7,8,9] and from which, in its aspect of the new culture, water must be appreciated as what it is—the most important substance of nature and essential for human survival of all living beings and of the planet. We must take care of every last drop of it and manage its demand in an appropriate way to sustain our needs without having to resort to expanding the supply. The theoretical contexts are:




	
Context 1. Water imbalance vs. natural balance



	
Context 2. Productive factor vs. eco-social asset



	
Context 3. Water governability vs. water governance



	
Context 4. Supply management vs. demand management



	
Context 5. Cost–benefit vs. cost–effectiveness



	
Context 6. Water as a human right vs. human duty



	
Context 7. Consumerism vs. responsible and sustainable consumption








These contexts were grouped into four blocks: (i) water resource protection; (ii) dimensions of water; (iii) water management; and (iv) personal actions associated with water. This theoretical framework has allowed the design of an initial questionnaire as a tentative proposal to satisfy the intended objectives of evaluating knowledge about the NWC. Nevertheless, the judgement of experts has been of great help in the process of evaluating and making proposals for improvement on the quality and the relevance of the items. We fully agree with other authors [51] on the importance of the appropriate choice of judges, especially in such specific areas as this. In addition, having the items associated with the theoretical blocks and contexts has obvious advantages in identifying the most problematic aspects associated with NWC.



The questionnaire finally drawn up has 27 items and 71 variables to be answered in a Likert scale with values between 1 and 4.



This questionnaire is a useful tool to investigate the knowledge of citizens in the city of Melilla about water culture. However, it has limitations for use in other contexts. For example, items 9, 10, 16, 21, and 24, related to Melilla, should be suitably adapted. Likewise, items 8, 15, and 23, related to Spain, should be reformulated when the questionnaire is administered in another country. Nevertheless, the structure of the four blocks and the theoretical contents underlying their construction are useful tools for any context.



A pilot study on 56 students from Melilla indicated good psychometric results with regard to internal consistency (Cronbach’s alpha = 0.913) and criteria validity.



This work is a first step towards achieving our ultimate goal, which is to contribute to improving water culture, which should help reduce water consumption and enable a more equitable water consumption. Although previous questionnaires were available to investigate students’ water knowledge [35,37,45], in no case had the questionnaire been designed from the broad perspective provided by the new water culture, and the instrument used had not been validated.



This questionnaire is now being applied to a much larger sample of citizens and university students to inquire into their knowledge of the NWC. We advance, however, that it would be an illusion to think that achieving the new water cultures is a simple task. Profound changes are needed that explain associations between water and sustainability [56] and a thorough cultural revolution such as that advocated by Mayor Zaragoza [57].
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Figure 1. Questionnaire development phases. 
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Table 1. Contexts that differentiate old water culture and the NWC.
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	Contexts
	Old Water Culture
	New Water Culture





	1
	Water imbalance



	
Water is scarce. The fresh water on Earth is insufficient.



	
Water scarcity is due to water imbalance.



	
There are desertified areas that require the transfer of water from more water-rich areas.





	Natural balance



	
Water is not scarce; if we look after it, it will be sufficient.



	
Occasional water scarcity is due to mismanagement and abuse in its use and consumption.



	
In desertified areas, it is necessary to implement technologies and economic activities adapted to the available water.








	2
	Water as productive factor



	
Water is a commodity, an economic asset.



	
Water is a basic resource.





	Water as eco-social asset



	
Water is not only an economic good but is also fundamental to the survival and the future of our planet.



	
Water has different functions; a very small part is a basic resource, but all of it has a heritage value.








	3
	Water governability



	
The responsibility for water falls to institutional managers and governments.





	Water governance



	
The responsibility for water falls to all citizens. Educational programmes are required, starting in schools.








	4
	Supply management



	
It is necessary to increase the amount of fresh water available.



	
Hydraulic works (reservoirs, transfers, desalination plants, etc.) are necessary to achieve more water.





	Demand management



	
We must reduce consumption and not try to achieve more water.



	
Hydraulic works are harmful to the environment. It is better to concentrate all efforts on controlling water demand.








	5
	Cost–benefit



	
The water tariff regime is deficient and must be subsidised with public money.



	
Polluters do not pay.



	
The convenience of use in productive activities is not taken into account.





	Cost–effectiveness



	
The water tariff regime must cover the costs of supply and contamination.



	
Polluters pay.



	
The cost of water is inversely proportional to the convenience of the outlay.








	6
	Water as a human right



	
Water is a human right that must be ensured by government.





	Water as a human duty



	
Only a small part of water is vital water. The rest have obligations of responsibility for savings and costs.








	7
	Consumerism



	
Consumption of goods and feeding habits do not affect water consumption.



	
Water saving is not a priority.





	Responsible consumer behaviour



	
Consumption of goods and eating habits are intimately related to water consumption. We must be responsible consumers.



	
Water saving is a priority at all levels, domestic, agricultural, industrial, etc.
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Table 2. NWC questionnaire initial structure.
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	Contexts
	Block
	Items





	1
	Block 1: Water resource protection
	1, 2



	2, 3
	Block 2: Water dimensions
	3, 4, 5, 6, 7



	4, 5
	Block 3: Water management
	8, 9, 10, 11, 12, 13, 14



	6, 7
	Block 4: Personal water-associated actions
	15, 16, 17, 18, 19, 20
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Table 3. NWC initial questionnaire description.
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Block 1: Water Resource Protection




	
Items

	
Nº Variables

	
Categories




	
1

	
Our country suffers from water shortage problems

	
1

	
1: Totally disagree

2: Disagree

3: Agree

4: Totally agree




	
2

	
Melilla suffers from water shortage problems

	
1




	
Block 2: Water Dimensions




	
Items

	
Nº Variables

	
Categories




	
3

	
The water problem should be solved by:

(a) Government

(b) The citizens

(c) Everyone

(d) Others

	
4

	
1: Totally disagree

2: Disagree

3: Agree

4: Totally agree




	
4

	
Rainfall has decreased lately in our country

	
1




	
5

	
Water consumption affects the environment

	
1




	
6

	
Waste of water creates an environmental problem

	
1




	
7

	
The following solutions applied to water scarcity affect the environment:

(a) Water transfers

(b) Dam building

(c) Reservoir construction

(d) Desalination plants

	
4




	
Block 3: Water Management




	
Items

	
Nº Variables

	
Categories




	
8

	
If you were a water manager in your city, you would opt for:

(a) More reservoirs to ensure supply

(b) Water transfers to ensure supply

(c) Controlling water demand and applying stringent costs to those that consume the most

(d) Controlling water manned and, if necessary, cutting off supplies

	
4

	
1: Totally disagree

2: Disagree

3: Agree

4: Totally agree




	
9

	
I would resolve the water scarcity problem in Melilla by:

(a) Installing more desalination plants

(b) Saving water

(c) Extracting more water from wells

(d) Building more reservoirs

(e) Other (please state how)

	
5




	
10

	
The water I use at home comes from:

(a) Wells

(b) The sea

(c) Rainfall

(d) Reservoirs

(e) Others

	
5




	
11

	
The water we have used goes to:

(a) The sea

(b) The river

(c) To the treatment plant

(d) Others

	
4




	
12

	
Water is treated before reaching my home

	
1




	
13

	
The water that comes from my home must receive treatment

	
1




	
14

	
I consume a daily water amount of:

(a) Less than 50 litres

(b) Between 51 and 100 litres

(c) More than 150 litres

	
3




	
Block 4: Personal Water-Associated Actions




	
Items

	
Nº Variables

	
Categories




	
15

	
There are millions of litres of water worldwide, so saving it is not so important

	
1

	
1: Totally disagree

2: Disagree

3: Agree

4: Totally agree




	
16

	
In Spain we must save water

	
1




	
17

	
In Melilla we must save water

	
1




	
18

	
I save water in my daily routine

	
1




	
19

	
Water can be saved by:

(a) Turning off the tap when I brush my teeth or soap up

(b) Using a dishwasher

(d) Showering instead of bathing

(e) Reusing the water from washing food to water the plants

(f) Reusing water from the air conditioner to wash the dishes

(g) Using the water from fountains

(h) Placing glass or plastic bottles in cisterns

	
7




	
20

	
The following actions affect water consumption:

(a) Buying a lot of clothing

(b) Frequently changing mobile phone, tablet PC, computer, etc.

(c) Using plastic bags(d) Pruning many trees

	
4




	
Total variables

	
51
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Table 4. Expert ratings and proposed changes for Item 10.
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Initial draft: The water I use at home comes from:

Wells

The sea

Rainfall

Reservoirs

Others




	
Quantitative evaluation:




	
Clarity:

Mean: 3.80

Typical deviation: 1.03

Aiken’s  V : 0.70

	
Relevance:

Mean: 4.70

Typical deviation: 0.68

Aiken’s  V : 0.93




	
Qualitative assessments:

EXP (JAG) I’m not quite clear about questions 10 and 11. All water comes from rainfall (including this option is a triviality) and then we use it from the aquifers, sea, reservoirs, wells. The answers overlap, as the structures mentioned are intermediate between those not mentioned and the house.

EXP (JC): It depends on whether several options can be answered or only one. In Melilla it comes from the sea and the wells and to a certain extent in a small percentage from the rain and we should therefore leave at least two options.

EXP (BM): Also including canals?

EXP (JCZ): The tap, may be the most common answer, otherwise, the question can be made more specific

EXP (FNCA): Put “directly from rain”, because indirectly they all come from rain except for marine desalination.




	
Amendments made:

Quantitative assessments are taken into consideration with respect to clarity and therefore the wording of the item is modified. On the other hand, as regards the multiple response options, the EXP (NACF) assessment is taken into account in changing the response option “from rain” to “directly from rain”.




	
Final draft: The water I use at home comes from:

Wells

The sea

Directly from rain

Reservoirs

Others (please state where)
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Table 5. NWC questionnaire final structure.
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	Contexts
	Block
	Items





	1
	Block 1: Water resource protection
	1, 2, 3, 4, 5, 6, 7, 8, 9



	2, 3
	Block 2: Water dimensions
	10, 11, 12, 13, 14



	4, 5
	Block 3: Water management
	15, 16, 17, 18, 19, 20, 21



	6, 7
	Block 4: Personal water-associated actions
	22, 23, 24, 25, 26, 27
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Table 6. NWC final questionnaire description.
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Block 1: Water Resource Protection




	
Items

	
Nº Variables

	
Categories




	
1

	
The fresh water on Earth is insufficient

	
1

	
1: Totally disagree

2: Disagree

3: Agree

4: Totally agree




	
2

	
Water scarcity is due to water imbalance

	
1




	
3

	
Freshwater is not scarce. There is enough for the Earth’s inhabitants

	
1




	
4

	
Water scarcity lies in the quality of available water due to pollution and degradation of the natural environment

	
1




	
5

	
Reservoirs, desalination plants, dams… Enable us to get more water

	
1




	
6

	
There are desertified areas that require the transfer of water from more water-rich areas

	
1




	
7

	
In desertified areas, it is necessary to implement technologies and economic activities adapted to the available water

	
1




	
8

	
The main problems affecting water in Spain are:

(a) Scarcity

(b) Poor management of water supplied

(c) Dumping of waste waters without treatment

(d) Poor water quality

(e) Environmental degradation

	
5




	
9

	
The main problems affecting water in Melilla are:

(a) Scarcity

(b) Poor management of water supplied

(c) Dumping of waste waters without treatment

(d) Poor water quality

(e) Environmental degradation

	
5




	
Block 2: Water Dimensions




	
Items

	
Nº Variables

	
Categories




	
10

	
The water problem should be solved by:

(a) Central Government

(b) Local Government

(c) The concessionary companies

(d) The citizens

	
4

	
1: Totally disagree

2: Disagree

3: Agree

4: Totally agree




	
11

	
Industrial facilities used to obtain more water damage the environment

	
1




	
12

	
With climate change, water resources will become increasingly scarce

	
1




	
13

	
When I am in locations without water problems, I don’t mind wasting water because it won’t affect the environment

	
1




	
14

	
The following solutions that are often used to get the water we consume are harmful to the environment:

(a) Water transfers

(b) Dam building

(c) Reservoir construction

(d) Desalination plants

(e) Construction of independent rainwater collection systems

	
5




	
Block 3: Water Management




	
Items

	
Nº Variables

	
Categories




	
15

	
If you were a water manager in your city, you would opt for:

(a) More reservoirs to ensure supply

(b) Water transfers to ensure supply

(c) Controlling water demand and applying stringent costs to those that consume the most

(d) Raising citizen awareness to reduce personal, family and professional consumption

(e) Reducing leakage in the water networks

(f) Reusing treated water

	
6

	
1: Totally disagree

2: Disagree

3: Agree

4: Totally agree




	
16

	
If you were responsible for water management in Melilla, you would opt for:

(a) Building another desalination plant

(b) Encouraging water saving

(c) Extracting more water from wells

(d) Building more reservoirs

(e) Reducing leakage in the water networks

(f) Reusing treated water

	
6




	
17

	
The water I use at home comes from:

(a) Wells

(b) The sea

(c) Directly from rain

(d) Reservoirs

	
4




	
18

	
The water we have used goes to:

(a) Directly to the sea

(b) Directly to the river

(c) Irrigation water, after treatment

(d) As drinking water, after treatment

	
4




	
19

	
Water is treated before reaching my home

	
1




	
20

	
The water that comes from my home must receive treatment

	
1




	
21

	
Water consumption in Melilla is much higher than the national average

	
1




	
Block 4: Personal Water-Associated Actions




	
Items

	
Nº Variables

	
Categories




	
22

	
Given the amount of water on Earth, I don’t think it is important to save water

	
1

	
1: Totally disagree

2: Disagree

3: Agree

4: Totally agree




	
23

	
In Spain we must save water

	
1




	
24

	
In Melilla we must save water

	
1




	
25

	
We could save water in homes by:

(a) Turning off the tap when brushing my teeth or soaping

(b) Using a dishwasher

(c) Consuming foods of mainly vegetable origin

(d) Reusing shower water for the toilet

(e) Buying fewer clothes

(f) Consuming less meat

	
6




	
26

	
In our urban environment we could save water by:

(a) Adapting crop types to water availability

(b) Adapting ornamental plants to water availability

(c) Building independent rainwater collection systems

(d) Increasing the production of necessary products instead of importing them

(e) Doing away with golf courses

(f) Eliminating private swimming pools

	
6




	
27

	
The following actions affect water availability:

(a) Buying a lot of clothing

(b) Frequently changing mobile phone, tablet PC, computer, etc.

(c) Using plastic bags

(d) Cutting down many trees

	
4




	
Total variables

	
71
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Table 7. Internal consistency statistics of the questionnaire.






Table 7. Internal consistency statistics of the questionnaire.





	Cronbach’s Alpha
	Nº of Elements
	Mean
	Variance
	Typical Deviation
	Alpha Range if Item Is Removed





	0.913
	71
	214.36
	500.670
	22.376
	0.910→0.915
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Table 8. Statistics relating each item to the total scale.






Table 8. Statistics relating each item to the total scale.



















	Item
	a*
	b**
	c***
	Item
	a*
	b**
	c***
	Item
	a*
	b**
	c***





	1
	497.116
	0.054
	0.915
	14 a
	481.891
	0.481
	0.911
	18 d
	478.919
	0.453
	0.911



	2
	499.434
	0014
	0.915
	14 b
	482.773
	0.475
	0.911
	19
	498.839
	0.051
	0.914



	3
	483.558
	0.380
	0.912
	14 c
	485.111
	0.379
	0.912
	20
	490.399
	0.232
	0.913



	4
	492.016
	0.260
	0.913
	14 d
	487.677
	0.355
	0.912
	21
	491.906
	0.273
	0.913



	5
	496.191
	0.140
	0.913
	14 e
	496.306
	0.070
	0.915
	22
	497.481
	0.077
	0.914



	6
	495.755
	0.147
	0.913
	15 a
	488.646
	0.281
	0.913
	23
	497.053
	0.201
	0.913



	7
	494.439
	0.232
	0.913
	15 b
	492.395
	0.185
	0.914
	24
	499.361
	0.024
	0.914



	8 a
	494.046
	0.197
	0.913
	15 c
	490.410
	0.200
	0.914
	25 a
	491.671
	0.461
	0.912



	8 b
	488.119
	0.375
	0.912
	15 d
	484.773
	0.539
	0.911
	25 b
	484.618
	0.345
	0.912



	8 c
	491.000
	0.413
	0.912
	15 e
	487.325
	0.443
	0.912
	25 c
	488.016
	0.256
	0.913



	8 d
	487.008
	0.311
	0.912
	15 f
	484.134
	0.511
	0.911
	25 d
	473.817
	0.667
	0.909



	8 e
	487.901
	0.508
	0.911
	16 a
	489.345
	0.266
	0.913
	25 e
	472.253
	0.571
	0.910



	9 a
	482.525
	0.492
	0.911
	16 b
	488.615
	0.518
	0.912
	25 f
	473.034
	0.540
	0.910



	9 b
	486.977
	0.408
	0.912
	16 c
	494.670
	0.132
	0.914
	26 a
	481.406
	0.624
	0.910



	9 c
	485.252
	0.446
	0.911
	16 d
	493.070
	0.189
	0.913
	26 b
	483.145
	0.537
	0.911



	9 d
	485.397
	0.456
	0.911
	16 e
	489.272
	0.472
	0.912
	26 c
	487.000
	0.542
	0.911



	9 e
	477.688
	0.677
	0.910
	16 f
	486.670
	0.544
	0.911
	26 d
	482.220
	0.439
	0.911



	10 a
	487.457
	0.420
	0.912
	17 a
	491.268
	0.207
	0.913
	26 e
	478.899
	0.485
	0.911



	10 b
	485.543
	0.433
	0.912
	17 b
	479.288
	0.401
	0.912
	26 f
	479.090
	0.488
	0.911



	10 c
	485.413
	0.379
	0.912
	17 c
	491.737
	0.173
	0.914
	27 a
	479.245
	0.439
	0.911



	10 d
	483.422
	0.351
	0.912
	17 d
	491.701
	0.167
	0.914
	27 b
	475.470
	0.502
	0.911



	11
	481.122
	0.640
	0.910
	18 a
	492.364
	0.158
	0.914
	27 c
	478.192
	0.608
	0.911



	12
	488.891
	0.337
	0.912
	18 b
	496.897
	0.067
	0.915
	27 d
	475.145
	0.694
	0.910



	13
	489.261
	0.301
	0.912
	18 c
	487.039
	0.329
	0.912
	
	
	
	







a*. Variance of the scale if the element is removed; b**. Total correlation of items corrected; c***. Cronbach’s alpha if the item is removed.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  sustainability-13-02174


  
    		
      sustainability-13-02174
    


  




  





media/file0.png





media/file2.png
m v = T

BIBLIOGRAPHIC REVIEW AND ANALYSIS OF
QUESTIONNAIRE AND ITS DIMENSIONS

—{PHASE 1| I‘
T
|

Selective
methodology

DRAFTING THE QUESTIONN AIRE

4

Sample
selection

[tem typology H Specialist

Questionnaire
application

and selection review

o

PILOT QUESTION NAIRE ANALYSIS

PHASE II

l
[

QUESTIONNAIRE VALIDATION

Correlational

methodology _|

FINAL QUESTIONNAIRE






media/file1.jpg
BIBLIOGRAPHIC REVIEW AND ANALYSIS OF
QUESTIONNAIRE AND ITS DIMENSIONS

PHASE
Selective

DRAFTING THE QUESTIONN AIRE

P | [ methodolony
H 1 .
Tem Specializt || Questionnaire
i sy | e
s
" PILOT QUESTIONNAIRE ANALYSIS
PHASEII
— QUESTIONNAIRE VALIDATION
Comelational
methodolozy

FINAL QUESTIONNAIRE






