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Abstract

:

While much effort has gone into studying the causes and consequences of water scarcity, the concept of water abundance has received considerably less attention in academic literature. Here, we aim to address this gap by providing a case study on the perceptions and political implications of water abundance in the Brazilian state of Mato Grosso. Combining a political ecology perspective on contemporary water governance (empirically based on stakeholder interviews with members of the state’s water sector) with an overview of the environmental history of this hydrosocial territory, we argue, first, that water abundance has become a foundational element of Mato Grosso’s identity, situated in the wider context of natural resource abundance more generally and second, that water abundance today is a contested concept witnessing discursive struggles around its political implications and meaning. More specifically, there is a clash between the dominant conceptualisation of water abundance as a foundation for rich economic, ecological, social, and cultural values and benefits, often espoused by members of the political and economic elite, e.g., for marketing purposes, and a more critical but less widespread conceptualisation of water abundance as a source of carelessness, lack of awareness, and poor water governance, typically put forth by more informed technical staff of the public sector and civil society activists. By providing a distinct treatment and discussion of the concept of water abundance, our research has relevance for other water-rich regions beyond the immediate regional context.
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1. Introduction


Several recent studies have explored the notion of water abundance as the other side of the water scarcity coin, highlighting the political nature and practical implications of an overly simplistic understanding of this contested concept [1,2,3,4,5], which still remains in the shadow of the overwhelming body of literature on water scarcity (see e.g., [6,7,8,9,10,11,12]). Typically, the literature on water abundance is quick to dismiss the popular imagination of a state of peace and harmony that should supposedly result from abundant natural water resources [1,3], pointing to the importance of developing a separate branch of critical research on the issue. Likewise, attempts have been made to unmask political uses of the concept in which discourses of (fictional) water abundance legitimise unsustainable uses of scarce water resources [5], or alternatively, to disprove claims of (mis)perceived abundance with the intention to warn against potentially detrimental policy choices that come with perceived abundance such as water exports [4]. On the whole, however, literature with a primary focus on water abundance remains relatively scarce.



The present paper aims at contributing to the debate on water abundance with an investigation of the concept’s place in the identity of the Brazilian state of Mato Grosso, as well as in contemporary state water governance. We approach the subject from various perspectives, including a brief account of Mato Grosso’s environmental history and an investigation into how the concept is employed by various actors in Mato Grosso’s water governance for various political purposes today. Theoretically, we situate our research in the field of political ecology, with an emphasis on discursive and symbolic elements of political struggles over the management and governance of natural resources [13,14,15,16]. We particularly draw on Boelens et al.’s notion of ‘hydrosocial territories’ [14]. In this context, water abundance is thus not merely a ‘natural given’ but represents a discursive element employed in wider political processes of contestation. Our analysis of water abundance stands on a firm empirical basis, using quotes from interview transcripts assembled during a fieldwork campaign with 24 representatives of various stakeholder groups and organisations within Mato Grosso’s water sector. We were especially interested in our interviewees’ framing of water abundance to not only understand what the term means to them, but also what political consequences follow from particular interpretations of water abundance. Methodologically, we followed an exploratory ‘bottom-up’ approach to research, targeting as many different water-related sectors such as environmental regulation, agribusiness, fishing etc. as possible to assemble a broad sample of opinions on water governance. We believe Mato Grosso is an especially suitable case study to investigate processes of contestation around water abundance, not only because of its natural hydrological characteristics, but also because of the place that water abundance and natural resource abundance more generally has had in creating a distinct identity for this state. We thus complement our analysis of contemporary stakeholders’ views with a historical overview that examines how the notion of abundance has become part of a foundational myth of the post-indigenous society in line with Boelens et al.’s theoretical approach [14].



Our paper seeks to contribute to the existing research in several ways. First, we aim to enhance the nascent literature on water abundance as a contested concept employed in political power struggles. In doing so, we shed a light on the multiple and often contradictory political implications of water abundance which demonstrate the inadequacy of the popular but limited perception of abundance as ‘the solution’ for water scarcity issues. Second, we aim to strengthen the case for the distinct treatment of water abundance as a subject of research by using ample empirical evidence of its importance in Mato Grosso’s water governance, our case study. As we are going to show, water abundance and its discursive and symbolic use is perceived as having concrete implications on the ground and has become a short-hand reference for professionals working in the state’s water sector. Third, we aim to contribute to the literature on Mato Grosso’s water governance specifically and the political ecology of water in Brazil more generally, which are still underdeveloped fields of research.



Our paper is structured as follows. First, we develop our conceptual framework, situating it in the field of political ecology and complementing it with a brief overview of the literature on water abundance, providing a theoretical foundation for our paper. We then proceed with a brief overview over Mato Grosso’s history and geography and its identity as a place of abundance to situate contemporary debates on water abundance within a wider context. On the one hand, this provides important background knowledge to our analysis of water professionals’ views on water abundance; on the other hand, this historical overview enhances our claim that water abundance is an essential element of Mato Grosso’s identity. A methodology section is then followed by a presentation and a discussion of the results of our empirical analysis of stakeholders’ views on water abundance in the main part of this paper on ‘the paradox of water abundance in Mato Grosso, Brazil’. Our paper concludes with an overview of the political implications of different conceptualisations of water abundance, highlighting the relevance of our findings for water abundant territories more generally.




2. The Political Ecology of Water Abundance


Water is not a simple substance or resource and its allocation, use, and conservation have attracted increasing controversy, particularly in the Latin American context [13,17,18,19,20,21]. It is not possible to think about water in the abstract, but its properties and characteristics bear the traces of socio-political relations [22]. This calls for a more comprehensive, politico-ecological interpretation that is able to combine critical theoretical engagements with the practical experience of new movements and civil society organisations [16]. The political ecology of water is located at the intersection between the structural problems of development and of state regulation with interpersonal relations at different scales [15,23]. Instead of only being evident in situations of organised protest, the politics of water is also manifested in material and symbolic terms, in the daily life of the people and in the subtle forms of marginalisation and ecological degradation [24,25].



Work on political ecology, including the investigation of hydrosocial politics and water-related conflicts, has demonstrated that environmental and social change co-determine each other [14,22]. Instead of fixity in time or in space, the circulation of water is accompanied by an endless movement of matter and organisms in tandem with evolving social demands, practices, and discourses. Politico-ecological dilemmas related to the allocation, use and conservation of water are part and contributor to changes in the configuration of territories [26]. Water management is incorporated in processes occurring at different geographical dimensions from local demands to national development strategies. Hydrosocial territories such as catchments are spatial networks of socionatural phenomena that receive different interpretations and attract contrasting reactions depending on the academic discipline or group interest [14].



Different terminologies and conceptualisations have been proposed to capture these ideas, including “hydrosocial territories”, defined as “spatial configurations of people, institutions, water flows, hydraulic technology and the biophysical environment that revolve around the control of water” [14], (p. 1), or “waterscapes” [22], which are hybrid socionatural entities and represent a departure from traditional conceptualisations of hydrology as a purely natural or technological matter. Specifically, Boelens et al. highlight the relevance of “struggles over meaning, norms, knowledge, identity, authority and discourses” [14], (p. 1) for the configuration of hydrosocial territories, which should be analysed with reference to their history, cultural features, and politics.



In the context of this literature, water abundance constitutes an important element of such hydrosocial territories that should not be seen as a mere hydrological phenomenon but rather as a connector that interrelates the natural conditions of a territory with the social processes around water management and governance, embedded in a specific historical context. Some first attempts to discuss water abundance from a political ecology perspective have been made, with a similar focus on the discursive and symbolic elements of political struggles that we aim to take in our own study [2,5]. However, the context of these studies is different as they emphasise more strongly the political component of hydrosocial territories and, in turn, give less importance to struggles around meanings and identity: Erensü limits his analysis to the small-scale hydropower sector in Turkey [2], whereas Urteaga-Crovetto analyses how transnational ethanol corporations strategically employed water abundance as a key discursive element to secure water rights and legitimise an unsustainable model of development in the Chira River Basin in Northern Peru [5]. Urteaga-Crovetto finds in her case study that water abundance is not so much a ‘real’ phenomenon, but is rather discursively created to suit the needs of said ethanol corporations [5], which thus tells us little about hydrosocial relations in the context of actual natural water abundance.



The same can be said about a number of publications on Canada’s ‘myth of water abundance’ (summarised here as the only somewhat coherent body of literature on water abundance that we could identify), which mostly focus on disproving the actual existence of perceived water abundance to avert erroneous policy choices [4,27,28,29]. Examples are water exports to the US, overly liberal water pollution regulations, or the overuse of water resources for hydroelectric power production, when in fact, most of Canada’s water resources are found in the sparsely populated north of the country and have comparatively low renewal rates [4]. Interestingly, Sprague repeatedly cites Brazil as ‘the actual’ water abundant country with the world’s largest renewable freshwater resources [4], although this ignores huge regional disparities in the country [30].



Beyond the field of political ecology, water abundance has been studied in sociology [1], economics [31,32], and environmental history [33,34]. Again, however, the focus of this research is somewhat different, as Fiege’s work deals with the transformation of arid lands by irrigation [34], i.e., with a form of ‘artificial water abundance’, and how these processes created a hybrid social and natural landscape and social order among irrigators, while Colten describes the southern US as a place of historical water abundance that is struggling to adapt to emerging scarcity due to socio-technological processes and climate change, with repercussions in the present today [33]. His analysis may potentially provide some interesting parallels to the future of Mato Grosso’s water governance should it develop in a similar direction.



Tate discusses the impacts of water abundance in Canada from an economic perspective [32], arguing that it has resulted in a neglect of water demand management (as opposed to water supply management) and calls for the introduction of economic regulatory instruments such as water charges and water metres in Canadian households. Tao and Tian, in turn, relate water abundance to economic development more generally in a case study on the Chinese province of Heilongjiang and find that it may have a negative impact, as the local economy may neglect non-water related sectors and instead excessively focus on the primary sector [31].



Among the publications listed above, Alatout comes closest to a critical discussion of water abundance as a separate concept [1], beyond the immediate local context. In his study, he shows how a discourse of water abundance was used to attract Zionist settlers to the territory of present-day Israel in the 1940s, based on the popular conception of water abundance as a foundation for “a utopian world of peace and harmony” [1], (p. 383). Pointing out the relevance of a critical examination of the concept more generally, he posits that its perception as the opposite of water scarcity and a solution to environmental conflict may lead to a misguided policy focus aimed at creating conditions of abundance. For example, a water conflict would be resolved by simply increasing the amount of water available; that is, creating abundance to manage and mitigate scarcity. According to this interpretation, abundance is the opposite of scarcity and one is categorically incompatible with the other (see also [3]). However, it is important to have a more nuanced and dynamic interpretation of scarcity and abundance, which are in effect related and interdependent terms, yet not inherently linked with environmental conflict.



Our paper thus contributes to the political ecology literature by offering an empirical account of how political struggles around the meaning of water abundance are interwoven with questions concerning regional identity; by providing a more distanced analysis of water abundance that moves beyond proving or disproving the actual existence of relatively large volumes of water; and by advancing beyond the question of whether water abundance prevents (violent) conflict or not, instead shedding a light on the ways in which the concept is invoked discursively in the regional water governance context and on its political implications.



Regarding the status of this paper in relation to the literature on Brazilian water governance literature, there are no obvious connections to previous research, beyond a very brief remark by Veiga and Magrini that “[for] a long time the notion of quantitative abundance supported a culture of water wastefulness and postponement of investments necessary for more efficient use and protection of water resources” [30], (p. 2292). However, Veiga and Magrini do not specify where exactly this abundance occurs, considering the unequal distribution of water resources in the country [30]. The principal focus of interest of this literature has instead been the implementation of Brazil’s 1997 water law (Law 9.433) (see e.g., [17,18,35,36,37,38,39]), which brought about major changes in water governance, including the introduction of river basins as the primary management unit, the creation of river basin committees, and the use of economic governance instruments such as bulk water charges. Despite the ambitious nature of this reform, political ecologists and other critical researchers argue that the supposed change was not meaningful and represents a mere switch in ‘technologies of government’, as existing power asymmetries are reproduced within the new institutional framework [17,18,38,39].



While such literature aims at contrasting water governance ‘on paper’ with the deficiencies of (and inequities within) actual water governance, our approach here is different; we aim to study the role and status of water abundance more generally in Mato Grosso’s water governance, which transcends individual laws that are more often than not implemented. In doing so, we also aim to contribute to the literature on Mato Grosso’s water governance from a social science perspective, as the topic is currently studied mostly from more technical viewpoints, e.g., investigating flood control mechanisms [40], water quality [41,42], the impact of hydroelectric power facilities [43,44], and its legal and institutional framework [45], or has a more narrow regional focus on the Pantanal wetland [46,47].




3. Mato Grosso and the Promise of (Water) Abundance


In the early phase of colonisation, in the Seventeenth Century, the economy of Mato Grosso was intimately associated with territorial expansion and the advance of an idiosyncratic form of exploratory and mercantile capitalism that relied on the exploitation of landscape resources [48,49,50]. The Iberian influence in Mato Grosso began in the early Sixteenth Century—it is worth mentioning the extraordinary journey of Cabeza de Vaca through South America between 1528 and 1537—when the first Europeans, including missionary Jesuits, introduced cattle to the region in order to benefit from the extensive pastures and abundant water of the Pantanal [51].



Cattle adapted relatively well to the local conditions, characterised by seasonal floods that help to fertilise the fields. Moreover, while the Spaniards arrived first, they did not colonise the region, and the early settlements established in the Pantanal were soon abandoned. Mato Grosso, like other parts of present day Brazil, was explored by expeditions of Luso-Brazilians coming mainly from São Paulo, known as bandeiras (literally, flags), in search of indigenous slaves and precious metals and stones. The leaders of these expeditions, known as bandeirantes (trailblazers), had a reputation for being both brave and violent, and they gradually grew to become highly celebrated figures in the popular imagination [48,49].



Gold extraction in Mato Grosso commenced in the second decade of the Eighteenth Century in the area around Cuiabá, a town that was founded by the Portuguese crown in 1726 [50]. The 1750 Madrid Treaty, agreed between Portugal and Spain, resolved the two countries’ long territorial dispute with the recognition of the rights of Lisbon over most of the Amazon and the west of Brazilian colonial territory. While better integration of the different parts of Brazil was a recurrent goal, although difficult to attain, it was not true, as claimed by the official historiography, that Mato Grosso was almost completely isolated from the rest of the country. On the contrary, the territory of Mato Grosso was strategically important to the colonial, and later national, economy because of its mines and localised commercial centres.



The combined myth of isolation and natural resource abundance has, in effect, served to boost the heroic image of conquest and to reinforce the claim that the remote corners in the centre-south of Brazil owe much to the bravery of São Paulo’s bandeirantes. In order to facilitate access to the province, an agreement was signed with the Paraguayan Republic in 1856 regarding permission to navigate the Paraguay River system. International river navigation in the centre of South America was also a British geopolitical demand and part of the country’s imperialist and trade expansion plans. This directly affected the interests of Paraguay, which was at that time the most industrialised and aggressive country in the region.



The long, bloody, and large-scale Paraguay War, between 1864 and 1870, began with the occupation of the southern half of Mato Grosso and was largely associated with the control of fluvial navigation [46,52]. During the conflict, which was the most ferocious in the history of the South American continent, local farmers were forced to supply the troops with meat and leather. The regional economy was decimated and the small number of cattle that survived ended up dispersed and unmanaged. It took some years for settlers to gradually return and for farms and fluvial navigation to slowly recover. Strong patrimonialism and widespread corruption facilitated the formation of an unproductive elite in charge of provincial administration and overseeing the extraction of natural resources such as timber, rubber and minerals, which continued after the proclamation of the republic and end of the monarchy in 1889 [50]. Society leaders in Mato Grosso not only controlled the allocation of regional resources (with the tacit acquiescence of the absent and distant national government) but also systematically tried to redefine its identity with a peculiar combination of the stereotypes of territorial conquest and the supposed valour of both white and non-white groups that formed the basis of regional society.



In the early 1900s, references to the bandeirantes as heroes of national expansion were still common, reinforced by the work of the History Institute of Mato Grosso, created in 1919. Local writers such as the famous archbishop and state governor Aquino Correia persistently tried to subvert the common feeling of backwardness with claims about the racial purity of the (idealised) American Indians and the pioneer spirit of the regional population [49]. At the same time, Mato Grosso retained its attractiveness for cattle ranchers, who generally perceived the area as a place of water abundance, which, in addition the availability of land, was seen as the most important factor serving as a basis for the local economy [53].



History and geography took a new turn after the 1930 political coup (Revolução de 1930), which deposed the elected president and installed Getúlio Vargas as the new national leader. The 1930 Revolution is considered a milestone in the evolution of Brazilian capitalism as it led to the acceleration of industrial production and urban growth. It was a nationalistic phase characterised by political centralisation and the concentration of power in the hands of federal authorities at the expense of regional oligarchies. The president-dictator Getúlio Vargas famously launched the ‘March towards the West’ (Marcha para o Oeste) as a coordinated set of policies for economic development of the hinterland [49].



Regional development strategies and programmes were permeated by the ideology of national integration and the alleged need to ‘occupy’ empty spaces (considered vast wastelands) [54]. The experience with coffee production in the southeast of the country had already demonstrated that agricultural frontiers in Brazil are typically promoted by the national state, creating border zones with plenty of money-making opportunities, although, in practice, only a small number of farmers, traders and politicians really benefitted from the new agrarian economy. A similar process occurred under the influence of the ‘March towards the West’ and involved a series of initiatives that were defended as important contributions and necessary enterprise for the modernisation of the economy and the affirmation of national sovereignty [55]. The western hinterland was simultaneously perceived as a challenge and a paradise, a vast terrain rich in resources and a concrete opportunity to realise the bright future that the country absolutely deserved [49,56].



Mato Grosso’s more recent history has mostly been characterised by the growth of the agribusiness sector and the arrival of many immigrants from the south of the country. After a period of turbulence and instability in the late 1980s and early 1990s [57], soybean and a few other crops expanded significantly due to a shift in government policy from supporting the industrialisation of the economy towards reprimarisation in the 1980s, e.g., due to the government providing economic incentives for agricultural exports [58,59] and, in particular, the growing and consistent demand for soybean by the Chinese [60,61].



This renewed focus on the primary sector is in line with much of Mato Grosso’s earlier history. As we aim to have shown in this brief overview, water abundance and natural resource abundance more generally have played a crucial part in the public imagination and perception of this territory since it was first reached by early European explorers in the Sixteenth Century. This myth of abundance was first created among those foreign explorers and communicated to the inhabitants of the more densely populated areas in the coastal regions of Brazil but remained in the state of Mato Grosso upon its settlement by external groups who evidently displaced the native indigenous tribes and groups of squatters [50]. Some parallels can be drawn with the history and present of other water-rich territories in the continent of America; for example, Canada, where natural resource abundance has been a driver of settlement and the creation of a national identity, while at the same acting as an impediment to the development of a more diversified economy [27].



Several major rivers that are part of Brazil’s and South America’s main hydrographic areas originate in Mato Grosso. These are, among others, the Paraguay, Cuiabá and São Lourenço Rivers to the South, which are part of the Paraguay and wider Plata hydrographic areas (176,800 km2; 19.6% of Mato Grosso’s territory); the Araguaia River and Rio das Mortes to the East, which are part of the Araguaia-Tocantins hydrographic area (132,238 km2; 14.7% of Mato Grosso’s territory); and the Guaporé, Aripuanã, Juruena, Teles Pires, and Xingu Rivers to the North, which are part of the Amazon hydrographic area (592,382 km2; 65.7% of Mato Grosso’s territory) [62], (p. 29), making Mato Grosso a net water exporting state within Brazil. The average annual precipitation ranges from 1000 mm to 2500 mm and is highest in the Amazonian part of Mato Grosso [62], (p. 34). The volume of Mato Grosso’s groundwater resources has been estimated at 7,889.676 × 109 m3, but further research is needed to improve the reliability of data on groundwater [62], (p. 43). In most areas of Mato Grosso, water demand does not exceed 5% of the water supply, with the supply thus outweighing demand by far [62], (p. 52).




4. Methodology


Methodologically, our study of the contemporary perceptions and political implications of water abundance followed an empirical, exploratory, and ‘bottom-up’ approach that involved 24 semi-structured interviews with members of different water-related sectors in Mato Grosso, carried out between October and December 2014. It was embedded in a wider exploratory study that aimed to identify the current status of water governance in the state more generally. Given that water governance (and water abundance) are rather broad topics, we targeted a wide variety of water users, including representatives from the state government of Mato Grosso, academia, the tourism sector, the fishing sector, the capital city Cuiabá’s urban water supply sector, the agribusiness sector, civil society, NGOs, navigation and logistics, and consumer protection In Mato Grosso and Brazil, there are public consumer protection agencies that deal, among other issues, with complaints about water supply and sanitation. Within these sectors, we interviewed professionals with a wide range of backgrounds as well, ranging from subsistence fishermen in the Pantanal wetland to technical staff to a member of the state government. Some of the interviewees represented more than one sector, e.g., those who had changed careers or who worked in multiple sectors simultaneously.



Most interviews (18) were carried out in Mato Grosso’s capital, Cuiabá, where most sectors are represented with professional associations. They were complemented with a number of interviews in rural areas in and around Cáceres in the Pantanal. For the identification of the interviewees, we partly relied on personal contacts and snowball sampling and partly on contacting organisations without any prior connections. Some interviewees were members of river basin committees, however, this was not our selection criterion, especially considering the fact that these institutions have been set up in the state only very recently and have had a limited impact in the state [36]. Rather, we aimed to interview representatives from as many different sectors as possible to capture the full range of perspectives on water governance in the state, while at the same time being fully aware that we cannot claim ‘representativeness’ in a statistical sense of the term. The only major omission among the water-related sectors covered in this study is the hydroelectric power sector, a representative of which cancelled an interview citing legal concerns. To protect the anonymity of our interviewees, we do not list the names of their organisations, except where it is unavoidable as we do not want to cause any (potentially negative) repercussions to interviewees whose opinions might not necessarily reflect the official communication guidelines of their organisation.



Their views on the role of water abundance were embedded in discussions of water governance in the state and the importance of rivers, the Pantanal wetland, and water resources for the area more widely, as well as of a number of concrete topics that were selected depending on the profile of the interviewee, including (1) the pollution, sedimentation and water quality of rivers; (2) urban water supply and sanitation; (3) water charges, river basin committees and the institutional framework of water governance; (4) changes in the flow regime and ecosystem associated with large infrastructure projects; (5) and fishing and tourism. These topics had been identified beforehand as relevant to the local water management context based on the available literature [40,42,44,45,46,62,63,64,65,66] and on consultations with local academics. However, given the nature of semi-structured interviews, the interviews may have included discussions of additional topics if these were deemed relevant during the conversation.



All interviews were recorded, transcribed, and then analysed with content analysis software (Discourse Network Analyser, DNA; for an overview see [67]) to identify common argumentative categories or topics within the interview material. For example, all statements on water abundance were highlighted and extracted into one list, with additional information on the interviewee’s profile such as their name and organisation. This in fact represents a very limited use of the DNA software, which was originally developed for the quantitative analysis of so-called ‘discourse networks’; we employed it instead because of its ease of use, free access, and good functionality for our research purposes. Further categories concerned different aspects of Mato Grosso’s water governance; for example the pollution of rivers with sewage or the importance of water resources for the history and culture of the state. Again, all statements identified as falling into these categories were highlighted in the interview transcripts and then, through the software, listed in a separate file, which allowed us to compare statements of different interviewees and to select quotes to be used in our analysis (following below).




5. Mato Grosso’s Paradox of Water Abundance


Following our argument that the concept of (water) abundance has become a foundational element for Mato Grosso’s identity, explained through its historic perception as a remote place with rich natural resources waiting to be exploited, we now turn our attention to contemporary perceptions of the concept of water abundance and its place in Mato Grosso’s water governance. Foreclosing some of the conclusions of our analysis, we do so within a conceptual framework that views water abundance, not as a simple hydrological phenomenon, but as a contested concept that is the subject of discursive struggles around its meaning. This is in line with much of the political ecology literature presented earlier, especially Boelens et al.’s proposition of ‘hydrosocial territories’ that concern the intersection between the hydrological and the social realms [14].



Specifically, we found two major conceptualisations of water abundance among the responses of our interviewees: one of water abundance as the foundation for rich economic, ecological, and cultural water values and benefits (the more dominant conceptualisation) and one of water abundance as the source of carelessness, neglect of water resources, and weak water governance (a widespread but minority view). These are presented and discussed more in detail in the following paragraphs.



The first conceptualisation of water abundance as a source of rich water values is straightforward (see [23,68,69] for an overview of the concept of ‘water values’) and was expressed in most interviews, for example among members of the agribusiness or tourism sectors:


“Water is fundamental, we need a lot, from the production of fruit to fishing, which is very common here, and tourism which is growing a lot. I can’t tell you it is irrelevant—it is extremely relevant. It is one of the factors that contributed quite a lot to the diversity that Mato Grosso has. Here we have a little bit of everything. We have the touristic aspect, we have the agricultural part, and we have the part of the forest, too, [it is] very broad.”



(Interviewee number 23; Technical Staff Member of an Agribusiness Association)—quote 1






“Yes, everything is related with (the) water, survival itself, and fish, a source of food which is taken from the rivers, there is a large abundance, too, as for now.”



(Interviewee number 7; Senior Member of a Tourist Guides’ Association)—quote 2






“The river is fundamental, the tourism that we have today, it is all related to the Paraguay River, thanks to the Paraguay River we have tourism down here.”



(Interviewee number 12; Hotel Owner, Pantanal)—quote 3







These quotes are representative of a much larger number of quotes on the multiple values and benefits that Mato Grosso’s rivers and water resources provide to its population, and the notion of water’s fundamental importance for this hydrosocial territory was echoed by almost all interviewees. Not all interviewees would explicitly reference the concept of water abundance, but it was implicitly present in almost all conversations, e.g., as in quote 1. To some extent, it is not surprising that professionals from water-related sectors would allocate such a prominent position to water resources in the state; due to its very nature, water is hardly irrelevant anywhere in the world and people in water-related sectors would be the first to acknowledge this. However, in Mato Grosso, water abundance has attained a special status that is seen as one of the primary character-giving elements of this hydrosocial territory as is exemplified by government-sponsored campaigns to brand the state as “The State of the Waters” (O Estado das Águas), which can be found e.g., in the then environmental secretary of state’s invitation to a national river basin committee conference in 2012 [70]. This type of branding or marketing mirrors other Brazilian states’ attempts at branding, e.g., Acre’s self-characterisation as Florestania (“the state of the forests”), which seeks to portray Acre as a particularly environmentally friendly state [71].



By branding Mato Grosso as ’The State of the Waters‘, the status of water resources in other states of Brazil is implicitly downplayed. After all, if every state branded itself as ‘the state of the waters’, the branding would be rendered meaningless. This is further evidence that, in terms of the first conceptualisation of water abundance that we identified empirically, it is seen as a positive element that not only serves as a foundation for the water values mentioned but simultaneously becomes a symbol for the ‘distinctness’ and identity of the state. De Arruda Filho justifies this special status with progress made in the early introduction of water laws [70]; indeed, Mato Grosso introduced a state water law relatively early in 1997, which mirrored the content of a federal water law in the same year [72], although their implementation is a different matter. Furthermore, he cites the fact that several of Brazil’s and South America’s major rivers (partly) originate in Mato Grosso, including the Cuiabá and Paraguay Rivers as part of the La Plata Basin to the south of the state, the Teles Pires, Juruena, and Xingu Rivers as part of the Amazon Basin to the north, and the Araguaia River as part of the Araguaia-Tocantins Basin to the east. This reasoning was shared by an interviewee representing the environmental NGO sector, who concluded that Mato Grosso’s share in all these major river basins makes it “Brazil’s and Latin America’s ‘water tank’” (Interviewee number 18; Environmental NGO representative), not least also because of the role of the Paraguay River and its tributaries in recharging the Guaraní Aquifer, one of the largest of its kind in South America [73].



In addition to mentioning the economic and social values resulting from abundant water resources, the interviewees complemented this conceptualisation of water abundance with statements on the less tangible cultural and historical values of the state’s water resources:


“There is a use of the Cuiabá River beyond environmental questions […]. The population has an intense relationship with the use, with the water of the Cuiabá River, because, culturally, mainly the riparian population has the river as its reference point, its identity. [...] There are the festivals of the saints, which all have the river as their reference points, […] so there is the cultural question, the dances, everything that happens among those that live in the riparian areas.”



(Interviewee number 2; University Researcher)—quote 4






“The city [Cuiabá], it begins with the river. The first ships, these foreigners arrived here through the river, navigating. So, this is where all the communication and all the resources came from, the provisions and objects that the people needed here in the city. So, this is the first point and we know, through the geography as well, that the city begins […] at the shores of a river.”



(Interviewee number 14; Civil Society Activist)—quote 5







These quotes connect well to the idea that water abundance is not only a genuinely positive phenomenon in the ‘peace and harmony sense’ that Alatout sought to criticise [1], but that it also has its place in creating a unique identity and culture for Mato Grosso more generally. Some evidence of this is the description of traditional festivals and even dances that are intimately linked to the region’s rivers; these have been described in more detail in [74,75]. Quote 5, in turn, complements our own historical account presented earlier; not only is Mato Grosso a place of (water) abundance, but without abundance (in the form of its rivers), it could not have been colonised. The (post-indigenous) society of Mato Grosso in its present form would not exist.



This conceptualisation of water abundance in the sense described in the previous quotes is fairly straightforward as it is very close to the public imagination of water abundance as the foundation for multiple social and economic benefits, as well as for rich ecosystems. It could thus be expected that this represents the dominant narrative or conceptualisation of water abundance in the state.



However, a second conceptualisation of water abundance could be identified, with a much more negative undertone, which gave the title to this article, of the ‘paradox of water abundance’. According to this conceptualisation, water abundance is in fact to blame for many water governance failures, as it induces a state of carelessness among the general population and politicians alike and causes water governance to be absent, not a political priority, poorly coordinated and implemented, or crisis-driven. It was typically expressed in statements such as the following and was more prevalent among members of the public sector, including the environment agency, Cuiabá’s urban water supply sector, and university researchers, as well as civil society activists:


“The state of Mato Grosso is a state which is densely drained by many rivers; it has a large volume of surface and groundwater. But because here [in the capital region of Cuiabá] we have the largest concentration of people, that’s why we have [water] stress. This stress isn’t caused by a lack of water, I told you: it is a lack of investment in the [supply] network, new [water] abstractions, new systems. Here we are lacking infrastructural works to deliver this water and to treat this water. This is what is missing. We have this privilege, yes, [but] that’s why [we have] this story: ‘What are you worried about? We have a lot of water!’”



(Interviewee number 3; Senior Technical Staff Member in the Secretariat for the Environment)—quote 6







The lack of investment in urban water infrastructure in the metropolitan region of the state capital Cuiabá was described in much more detail by further interviewees, who also cited the problems created by intermittent water supply, the poor administration of funds to be used for investment in water infrastructure, the pollution of rivers caused by a lacking sanitation system, mismanagement in Cuiabá’s water company, the widespread installation of illegal water pipes to steal water from the city’s system, and more. It should also be noted that domestic water supply and sanitation are primarily municipal responsibilities, despite their wide-ranging environmental impacts and that little coordination with the Secretariat for the Environment occurs, for example regarding the pollution of rivers with sewage.



To give some context to the above statement, in Cuiabá, the highest number of complaints with the public consumer protection agency Procon in 2014 (i.e., prior to our fieldwork) concerned domestic water supply by the local water company CAB [76], which was first privatised in 2012, with the promise of providing a better service and coupled to the condition to provide universal access to water in the capital until 2015, which, according to the regulating agency, did not occur. It was thus accused of breaching its contract with the municipality of Cuiabá, while the owner had to declare bankruptcy and CAB had to be sold as part of the insolvency proceedings [77]. As of November 2016, a new company (Águas de Cuiabá) has taken over from CAB [78]; whether water supply and sanitation will indeed improve remains to be seen, and the construction of further sewage treatment plants to address one of the city’s most pressing water issues has not yet begun.



One of the interviewees mentioned that federal funds had been allocated for the expansion of sewage treatment levels even before the privatisation which would have greatly improved the water supply and sanitation, potentially reaching a treatment rate of 70%. However, these funds were never used as the municipal and state governments refused to cooperate with each other, given the political rivalry between their leaders who were of different parties. One interviewee also highlighted that conflicts around illegal water pipes (or gatos de água as they are locally known) often turn violent, “with a risk for life, with fights and clashes” (Interviewee number 2; Former Senior Staff Member of Cuiabá’s Water Company), and are not restricted to marginalised neighbourhoods but concern affluent areas as well, which were described as having little concern for the legality of their water supply.



This carelessness or lack of awareness for the importance of good water management and governance is typically attributed to Mato Grosso’s status as a place of abundant water. This is best expressed in the following quote from a civil society activist, who reflected on the experiences of developing a water saving technology and spreading it among members of the local community in Cuiabá:


“Here in Mato Grosso, there is a difficulty, that the people, even when we began our work here, about saving water, the people, friends who came to our house, they complained, they criticised us saying: ‘Gosh, you are crazy! Doing a project like this, saving water, with all the water that we have here in the Cuiabá River’. Later I found out that Mato Grosso is a state with excessive water; if you compare it with other regions of Brazil, it is a state considered to be ‘the state of the waters’. So, if you want to recycle water in a state with so much water, it is counterintuitive, it is a waste of time, let’s call it that way. So at the time, we were criticised because of that, because water was there in abundance.”



(Interviewee number 14; Civil Society Activist)—quote 7







The logical conclusion of such a narrative, which creates a causal chain from water abundance to a lack of mobilisation and awareness of good water governance, is then a call for awareness creation, especially among politicians and members of the general public. In this view these two groups are to blame for the problems facing the state’s water sector, caused by their simplistic mind-set expressed in statements such as ‘there is no problem with water here’, i.e., missing the point that water governance problems may extend beyond the mere availability of raw water. This reasoning is best expressed in statements such as the following:


“With regard to the water resources policies in the state of Mato Grosso […], they aren’t sufficiently publicised. Because today we are within the structure of the State Secretariat for the Environment and maybe because of this lack of recognition, of major transparency in our actions, the secretariat is seen in relation to deforestation, in relation to fire, and in relation to fishing, so these are the biggest demands and no one knows what the superintendence for water resources does; who develops the water resources policies in the state isn’t well-known. […] So what is missing, in fact, is that we make our work known, that the state makes it known to get closer to society, really make the importance of water resources for the lives of all of us known.”



(Interviewee number 3; Senior Technical Staff Member in the Secretariat for the Environment)—quote 8






“The biggest problem, the biggest conflict in Mato Grosso is the abundance of water. So creating awareness in this society, for the issue of water resources, is still very difficult, to conquer the heart of that person, for this […] with the people who come from outside, that come with this imagination of the ‘Eldorado’, the future is here, it is here where I will cut the forest, it is here that I will plant, it is here where I will make things happen, etc.”



(Interviewee number 6; Senior Technical Staff Member in the Secretariat for the Environment)—quote 9







Similar to the civil society activist (of quote 7), who went on to describe their attempts at publicising their work more widely in the media to spread awareness for water issues, these senior technical staff members claim that enhancing awareness is the only route forwards towards addressing the negative consequences of water abundance. While, to some extent, such statements could be interpreted as shifting responsibility for persisting water issues towards other actors, the conviction that water abundance was ‘to blame’ was remarkably widespread. In this sense, the situation is different from that in Canada where, although we do see similar discourses on the need to spread more awareness for water governance [4,29,32], these instead blame people’s ignorance about the actual lack of abundance. Interestingly, one interviewee (number 15; Civil Society Activist) related the wastefulness among traditional fishermen (he told an anecdote about how they would feed fish to their pigs) to Mato Grosso’s status as a place of abundance. As we already argued in our historical overview earlier, abundance has become an integral part of the state’s identity, but from this perspective, this includes the negative consequences of lacking concern for the protection of its resources, as described in the second conceptualisation of abundance.



Figure 1 summarises the tensions between the two opposing perspectives on water abundance in the state, which can be interpreted as elements in the wider discursive and symbolical struggles in local water politics:



From a political (or critical) point of view, the first conceptualisation benefits the state government as well as economic elites. As outlined earlier, it is not only foundational for Mato Grosso’s regional identity, but also can be exploited for marketing purposes by political and economic actors alike. As both government and major economic sectors such as the agribusiness sector often struggle to maintain a positive public perception locally, nationally, and internationally [79], references to the benefits of Mato Grosso’s water abundance may serve them in improving their public image, a strategy also noted by interviewee no. 6 from the Secretariat of the Environment. However, these references are usually quite superficial, and mirror what Alatout has termed the simplistic perception of water abundance as the basis for “a utopian world of harmony and peace” [1], (p. 383).



The second conceptualisation, however, is interesting in the sense that it is typically espoused by members of the core of Mato Grosso’s water sector, who are very familiar with, if not actively shaping, local water governance. On the one hand, it serves as a subversive discursive strategy that aims at undermining the dominant perception of abundant water as a boon. For water professionals defending this narrative, it may also serve to explain or justify the fact that water governance is far from optimal in the state, despite their best efforts. It could also be seen as a strategy to support requests for further public resources for their work. On the other hand, this framing of water abundance carries a risk of shifting the responsibility for water management failures to natural factors, even though there is no reason to believe that natural water abundance per se renders good water governance impossible.




6. Conclusions


In this paper, we sought to contribute to the nascent political ecology literature on the contested concept of water abundance, using water governance in the state of Mato Grosso, Brazil, as our case study. Our analysis consisted of an empirical study with members of water-related sectors in this area and was complemented with a historical overview of how the concept of abundance has been crucial in the development of the separate regional identity of this ‘hydrosocial territory’ [14]. Specifically, we claim that water abundance has been an integral part of Mato Grosso’s identity historically and is today, and that it is a contested concept with opposing conceptualisations that are defended by different political actors. On the one hand, water abundance is framed as the foundation for rich water values, which consist of various economic, ecological, social, and cultural values and benefits to the local society such as its role in agriculture, the maintenance of the Pantanal and Amazon ecosystems, or the importance of rivers for traditional festivities. This simplistic conceptualisation is the most common one and is often used to legitimise activities that benefit political and economic elites such as large-scale agriculture or the widespread implementation of hydroelectric power schemes.



On the other hand, water abundance is described as a source of conflict among members of the water sector, as it allegedly contributes to a state of carelessness and lack of awareness for the importance of good water governance and investment in water infrastructure, given the simplistic understanding that ‘water cannot be a problem’ in an area with abundant natural water resources. This reasoning confuses the availability of raw water with the availability of treated water for domestic use and also obscures the fact that water is not perpetually abundant in Mato Grosso, as for example navigation in the state’s Paraguay River is impossible for major ships during the dry season [80]. This more critical perspective is typically expressed by experienced members at the core of Mato Grosso’s water sector who may use it to defend the persistent existence of water management failures such as low rates of sewage treatment and the associated pollution of major rivers or the poor administration of Mato Grosso’s capital city Cuiabá’s water supply, despite their best efforts to mitigate these issues. The main consequence of this conceptualisation would then be that awareness for good water governance should be raised, e.g., through better information and education.



However, such a narrative does not come without its risks, as it may be employed as an easy strategy to eliminate responsibility for management failures from the water sector and shift it to non-human factors, i.e., the physical presence of large volumes of water in the state. One may also question whether water management problems in Mato Grosso may not, in fact, reflect wider systemic issues that plague public administration in Brazil more generally, such as corruption, excessive bureaucracy, the subordination of public interests to private interests, and low compliance with laws [81,82] and whether using water abundance as a short-hand reference may crowd out such alternative explanations.



Stepping back from a discussion of the specificities of Mato Grosso’s water sector, our research opens up questions for further research on the role of water abundance in other areas of the globe; specifically, it would be worthwhile to study other water-rich areas and to examine whether they too experience such discursive clashes on the meaning and implications of water abundance. There is some evidence from Canada and the challenges local water professionals face there in dispelling a persistent ‘myth of water abundance’ among politicians, the media and members of the general public that points in a similar direction [4,27,28,29]. However, the subject of discussion and processes of contestation in the Canadian water sector are not so much the consequences of raw water abundance as in Mato Grosso but rather the consequences of perceived water abundance, where it is, in fact, absent. With climate projections predicting a decrease in rainfall and a much drier climate for Mato Grosso in the coming decades [83], the state may face a similar challenge to dispel the widespread perception of unlimited water resources in the future. As we have shown in our case study, water abundance is neither ‘the solution’ to water scarcity problems, as water abundance does not translate into an absence of conflicts [1], nor is it a neutral concept [84], and the way it is employed by political actors lends itself to various political purposes that can be identified and discussed in empirical research. While many researchers have dedicated their efforts to analysing water scarcity from such a critical perspective, water abundance is a disputed and contested concept in its own right that needs critical investigation in different local contexts.
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Figure 1. Competing conceptualisations of water abundance in Mato Grosso. 






Figure 1. Competing conceptualisations of water abundance in Mato Grosso.



[image: Sustainability 09 01796 g001]








© 2017 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-09-01796


  
    		
      sustainability-09-01796
    


  




  





media/file0.png





media/file2.png
Economic,
ecological, social
and cultural values
and benefits

N

WATER
ABUNDANCE

N

Carelessness, lack
of awareness, poor
water governance






media/file1.jpg
Economic,

ecological, social
and cultural values
and benefits

( WATER\

. ABUNDANCE
\_/\

Carelessness, lack
of awareness, poor
water governance






