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This study set out to understand the impacts of climate change on human – water relationships in Gozo. The research consisted of three weeks placement based at Xlendi Bay, Gozo, collating qualitative data from formal and informal interviews, reflexive journals and personal investigations into the experience of human – water – plastic materiality relationships. The research found that human – water relationships in Gozo and Malta are influenced by the materiality of water. That is from the availability and presence of the liquid influencing architecture and infrastructure, to the phenomenological experience of its ingestion, influencing the normalisation of barrelled and bottled water and hence, the preference of bottled water over government, infrastructurally provided pipelined water from aquifers and desalination. This has led to PET plastic becoming a contributing factor when understanding human – water relationships in Gozo, the role and place of plastic cannot be overlooked. 
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The aim of this dissertation is not to unveil some unique and surprising new ideas to quake the boots of its readers or its discipline. The aim of this writing is to demonstrate the fieldwork I carried out over the summer of 2019, including why I believe it to be valid, what the experience has taught me, and how after three years of studying anthropology I feel competent enough to fit the experience into theoretical discussions in the field, whilst acknowledging areas where I, the researcher need to improve as well as holes in the research itself. This dissertation begins with a small introduction, followed by methodology, examining methods used in fieldwork as well as methods avoided or overlooked. The first chapter will discuss the impact of climate change specifically in Mediterranean climates to contextualise my research and demonstrate why I know it to be important. The proposal for my dissertation was to investigate the impacts of climate change in Gozo. However, this question was far too broad and not a simple conversation to have with people living on the island whilst sat in Cafés, hairdressers, or beaches. The reality of conducting the research was me, the researcher becoming aware of how people’s water ontologies were influenced by water scarcity induced climate change, and how this impacted human behaviour and human material relationships. This was achieved by understanding how my own behaviour changed during fieldwork as well as the unique human – water relationships of Gozo and Malta, hence, how my ontology and relationship with water was being stretched, twisted, and reformed, demonstrating how the material of water itself had agency over me and thus, everyone/ thing else who relied upon it. This writing will use a New Materialities approach to present and understand the key experiences during fieldwork which highlighted this agency and ontology-pushing ability of water. These experiences are under the headings; ‘Architecture demonstrative of human – water relationship in Malta and Gozo’, ‘Phenomenological Experience of Drinking Water; Malta and Gozo’, and ‘Plastic and Water in Gozo’. Quite anticlimactically, I do not put across a large, overbearing point at the end of my writing, because to attempt to do so on a mere three weeks of fieldwork and with only 10,000 words would be a disservice to my participants, the island and myself. Instead I present everything I have found, linking it to theoretical discussions, presenting what I believe it shows, and in acknowledging areas where there needs to be further research, I invite you, the reader to form your own decisions surrounding my work.
The reasoning behind researching and writing this dissertation is a personal journey (it seems) to evaluate and understand my own relationship with environment. It stems from my interest in evaluating human – environment relationships, which began after reading Milton’s 1993 book Environmentalism: The View from Anthropology, and her 1996 book Environmentalism and Cultural Theory: Exploring the Role of Anthropology in Environmental Discourse. These two writings highlight the discussions regarding nature and culture and the idea that the outer environment is one which is laden with culturally defined meaning informing how people interact with it. This brought into question my personal ontology with environment, how were (and are) my conscious and sub-conscious taught and learned assumptions regarding matter, material, and body informing my relationship with environment? 
"You have stolen my dreams and my childhood with your empty words. And yet I am one of the lucky ones. People are suffering. People are dying. Entire ecosystems are collapsing. We are in the beginning of a mass extinction, and all you can talk about is money and fairy tales of eternal economic growth. How dare you!” (Thunberg, G. 2019)
This is an excerpt from Greta Thunberg’s 2019 speech to world leaders at a UN Climate Action Summit. Thunberg has begun a global climate movement, which carries out planned peaceful protests; calling for governments to declare a state of climate emergency, take immediate and direct action on reducing greenhouse gas emissions as well as demanding the creation of a citizens assembly on climate and ecological justice, (Extinction Rebellion, 2019). This contemporary movement is symbolic of Milton’s discussion of environmentalism and demonstrates the way that public conscious is changing and putting pressure onto governments; hence creating pressure to change structurally enforced ideologies of environment being a resource for economic gain. It represents a change in mainstream thinking influenced by acknowledging the current relationship many European and North American countries have with environment and acknowledging that these relationships need to change. This current ecological and political climate shows the power of being conscious of our relationship with environment and the importance of changing our ontologies which do not allow for a healthy relationship with environment. Morton’s writing ‘Dark Ecology’ (Morton, 2016), comes into this, as Morton’s take on ecognosis highlights this stage of knowing and acknowledging, where we are part of the loop as well as being aware of the loop itself. Trying to understand ourselves outside of this relationship suggests that we are not of the relationship itself. Ecological awareness becomes uncomfortable and ‘weird’ when we begin to understand this. This stage of weirdness is where I find myself in researching and writing this dissertation, wanting to know where to go and learning to be conscious of my own anthropocentrism. Fieldwork in Gozo was an attempt at this, becoming aware of where my ontologies were being pushed and dented and learning of the agency of matter in relationship with myself in a way that I had previously failed to see. 
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Ingold’s 2000 discussion of perceptual relativism is used as a basis in this discussion to understand that as people each interpret the same reality in a unique way, perception can be taught and altered. Perception influences relationship and relationship influences behaviour and action. If one can become aware and conscious of their personal understanding, bias and relationship with environment, then it may be possible for that relationship to be altered and become less anthropocentric in nature. If human beings can understand the performativity (Barad, 2007, p.153) of the boundaries between body and environment, then maybe a posthumanism ontology (Barad, 2007, p.153) can be met, one which does not overlook the agency of environment, and one which is not cut short by its own self-imagined definitions of body and other which have led to the Anthropocene.
Barad’s 2007 literature has influenced my writing greatly, as I am writing from a New Materialities viewpoint, and the theories of posthumanism and posthuman performativity have heavily influenced this writing. ‘Posthumanism marks the practice of accounting for the boundary-making-practices by which the “human” and its others are differentially delineated and defined’ (Barad, 2007, p. 136). Thus, the adoption of a Posthumanist thinking acknowledges that boundaries between human and other are enacted, understanding this calls for a shift in mainstream UK (my own) thinking, one which I must admit, I have not fully comprehended or achieved, but this research is a work towards evolving my own perception. 
Whilst conducting my research, I found that the agency of water and plastic influenced human, this is an approach which moves past Gell’s 1998 discussion of agency. Gell first discussed objects being imbued with agency in his 1998 book, Art and Agency (Gell, 1998).  Describing the ‘social agent’ (Gell, 1998, p.16) as someone who can affect change through action from intention; ‘Agency is attributed to those persons (and things, […]) who/which are seen as initiating causal sequences of a particular type, that is, events caused by acts of mind or will or intention […]’, (Gell, 1998, p.16). Furthermore, Gell describes ‘things as social agents’ (Gell, 1998, pp. 17, 18), as objects form social relationships with people, and thus ‘[…] appear as ‘social agents’ in particular social situations […]’, (Gell, 1998, p.19). This understanding of agency is not one that I share because it perpetuates an anthropocentric ontology, assuming humans are the only things to cause affect in relationships. Ingold’s 2007 writing Materials Against Materiality (Ingold, 2007) presents an alternative understanding of agency, where objects are not simply imbued with agency, but are caught up in the currents of the lifeworld which allow their activity, (Ingold, 2007, p.1). Moving away from an anthropocentric standpoint of Gell’s, Ingold discusses the agency of objects being in the materials of objects themselves, (Ingold, 2007, p.12). This is developed from his 2006 writing ‘Rethinking the Animate, Re-animating Thought (Ingold, 2006), as in his 2007 writing, Ingold highlights that agency does not need to be put upon materials, but that materials have agency inherently from their materiality and their materiality’s’ interactions with the world.
‘Bringing things to life, then, is a matter not of adding to them a sprinkling of agency but of restoring them to the generative ﬂuxes of the world of materials in which they came into being and continue to subsist’, (Ingold, 2007, p.12).
	Although Ingold’s understanding of agency as described above is useful and influential in the literature of anthropological thought, it is not entirely the standpoint of my writing. The New Materialities movement is where my theoretical standpoint lies. New Materialities understanding of agency stems from Barad’s theoretical discussions from quantum physics, which argue that materials have agency due to the chemical processes at an anatomical level (Barad, 2007).
Bennett’s 2010 writing ‘Vibrant Matter: A Political Ecology of Things’ (Bennett, 2010) presents a discussion of ‘Vibrant Matter’ and ‘Thing Power’, (Bennett, 2010, p.2) in an attempt to educate people to engage with non-human ‘things’ sustainably and intelligently. Vibrant Matter stems from an understanding of things and objects not as inert, but as interactive and moves past an argument of environmentalism, towards one of ‘vital materialisms’ (Bennett, 2010, p.111) which adopts a Posthumanist perspective in arguing that rather than protecting an ecosystem outside of the human, the aim should be to engage strategically with the surrounding materiality of ‘ecosystem’, which is innately entwined with the human. This dissertation attempts to move with this ideology by understanding the material relationships of human and water.
Strang’s 2015 writing Water: Nature and Culture is used in this dissertation, as it highlights discussions surrounding sustainability and the transformative abilities of water as substance. This writing discusses the many aspects of water, the chapters feel as though they’re leading the reader through the course of water history, from the way that water is understood in the world as substance, the way that it journeys through the world, the way that recent changes in technology have allowed human manipulation of water on a large scale, to the contemporary issue of water pollution and scarcity.
Gabrys’ et.al.’s book Accumulation: The Material Politics of Plastic, (2013) discusses the social, political and material experiences of plastic. One of the key writings taken from this book is Hawkins ‘Made to be wasted: PET and topologies of disposability’ (Hawkins, 2013, pp. 49-67), here Hawking describes the capacity for a good to create economic action due to its agency which emerges through market assemblages (Hawkins, 2013, p.52). Hawkins also poetically describes the plastic PET bottle as the place where the material politics of the substance meet: production, consumption and disposability are each symbolically (and literally) linked to the materiality of the plastic drinking bottle, adding to this, the agency of the good in the economic market is also symbolically present of the bottle through advertisement. 
‘In this way, the single-use PET bottle can be considered a conduit of topological relationships that mixes up plastics waste with plastics production and consumption. The bottle is a medium by which the multiple enactments of disposability become co-present and connected. That shows how the ever-growing flow of plastic moves in chaotic and multiple directions […]’, (Hawkins, 2013, p.65).
Hawkins et. Al. (2015) discuss the social and material life of bottled water. This writing has informed my dissertation greatly, as it highlights the main key components of discussion surrounding plastic water bottles, packaging and marketability, water scarcity and disposability. Using ethnographies from Chennai, Hawkins Et. Al. highlight the enactment of water scarcity; this ethnography is useful in my writing as it demonstrates an alternative experience of water scarcity and it also presents the experienced solution in the same as that of Gozo; economy and water privatisation. 

[bookmark: _Toc39840690]Methodology

During the summer of 2019 I lived in Gozo, Malta from the 30th of June to the 21st of July; for three weeks to collect fieldwork for my dissertation. I lived in Xlendi Bay, which had affordable and useful transport links all over the island, my field site location was practical. I was attending a summer school on Gozo whilst I was on the island (Off the Beaten Track, ethnographic field school), which meant that I had other commitments during fieldwork. The climate affected my working, as at the height of summer the temperature was regularly between 32 and 40°C, as well as the place having a dry heat, it meant that many days were cut in half for siesta and I was always conscious of where I would be during midday.
The initial aim of this research was to investigate the impact of water scarcity in Malta and Gozo, Gozo is considered one of the top ten most water scarce countries in the world and the most water scarce in the EU, (Bold Content, 2019). With no freshwater lakes or rivers, it was an interesting place to research human – water relationships as it was completely different to where I formed my own relationship with water, Wales. However, despite the initial aim, the research actually showed how human – water relationships are unique and how in water scarce areas, people often negotiate with the material (water) to maintain relationship with it. This change came about, as I began to recognise the way that my relationship with water was changing as I was living in a new environment. This is not to sway into discussions of environmental determinism, but more to discuss the agency of water in human relationships. Whilst the availability and reliability of water decreased, I began to interact with and feel towards it differently. This dissertation will look at some of the most overt ways human – water relationships were enacted in Gozo and Malta, influenced by water scarcity, as well as the resultant human – water – plastic relationships.
Study Population
The broadness of the hyperobjects of human and water meant that the study population was overwhelming, as everyone on the island was a person who had relationship with water. I chose not to narrow my informants to any particular ‘study population’, as that approach seemed incredibly clinical and would not lend itself to good anthropological fieldwork. Gaining access to a group was not a problem, as there was not any particular group of people that I needed to speak to, although I did have a meeting at EcoGozo, but access to those informants was very easy, I only had to arrange an appointment to meet. Something that appeared as a problem at the beginning of research was that being there in the summer, a large proportion of the population on the island were tourists, and hence, they did not have as deep an understanding of water and water scarcity on Gozo, hence I thought that these informants blurred the information depicting how human water relationships were influenced by water scarcity. However, in analysing the information I found that these tourists were actually important in demonstrating the role of unique water ontologies, and the pressures of these non-conformist ontologies in water scarce environments (in further analysis, it became clear that I was indeed one of these ‘tourists’ and an awareness of this provided a deeper understanding of the role of water ontologies in water scarce environments). One factor influencing my research was that many of the Gozitan locals were working, as it was peak tourist season. Many locals who were not working were retired and did not speak English. Language barriers proved to be a problem also, as I missed some opportunities to speak to informants, however, this was only a small proportion of interactions.
Ingold’s (2000) ‘Perceptual Relativism’
Something which I was conscious of, was the influence of what Ingold calls ‘Perceptual Relativism’ (Ingold, 2000, p.15) in my own positionality in my research. Perceptual relativism is the idea described in Ingold’s 2000 book, The Perception of the Environment, (Ingold, 2000) that suggests that people from different cultures perceive the same reality differently, due to having alternative social frameworks, (Ingold, 2000, p.15). This is valid in understanding my place in the field as a researcher and in understanding its influence over the data collected, as it highlights the ways in which I may misinterpret information. Furthermore, perceptual relativism is increasingly visible when the merging of languages occurs; the use of Maltese and English words led to many confused discussions, for example, whilst describing the irrigation systems in homes, many times, the words ‘well’, ‘reservoir’, ‘reserve’ and ‘tank’ were used interchangeably. Although these words are similar, due to being unable to see the infrastructure for myself, it made it difficult to understand the size and shape of the reservoir’s being discussed. This understanding of perceptual relativism was also valid in that my own relationship with water was different to that of informants on the island. Hence, understanding through language was a large part of collecting qualitative data.
Positionality:
Throughout each and every research method, positionality was acknowledged. Positionality is described as ‘[…] how you present yourself in terms of your role or title […]’, (Hennink, M., Hutter, I., Bailey, A., (2011) p.122), therefore, acknowledging the power dynamics which are present during research, through transparency and consent. I approached positionality in my fieldwork by explaining who I was and what I was doing on the island, then asking for consent to use anything spoken about in conversation in my research. If consent was not given then the information was not used and if consent was given, information was recorded and used. The information was recorded in personal notebooks which were handwritten and kept safe at all times. It should be noted that nothing was written down or recorded where there was no consent given. This links in heavily with the ASA ethical guidelines that I followed during fieldwork. However, a strange experience of positionality did take place during fieldwork, as Britain was the last country to colonise the islands of Malta and Gozo there were many indicators of its postcolonial heritage; bars named after Winston Churchill and the fluency of the English language by most island speakers made me uncomfortable in different ways, in ways that I didn’t feel my friends at the field school would understand, as I was the only one from Britain. This did not affect the way I was spoken to or treated by informants (to my knowledge) but it created a very uncomfortable feeling which I feel needs to be acknowledged.
Ethics and Confidentiality
One issue that came up during fieldwork, was that of confidentiality; being told information regarding my research that I was not comfortable with using in my writing because I did not feel as though my informant fully understood how I was using their data. I followed ASA (ASA, 2018) ethical guidelines, which highlight the importance of informed consent, and confidentiality, I completed ethics forms before embarking on the fieldwork, (see appendix) and I had consent forms to complete during fieldwork, however, I forgot these when I carried out the fieldwork, and so informed consent was all I could conduct. Despite this, I found that informed consent through conversation was much more useful than expecting all informants to fill out paperwork at the beach, or restaurants or their living rooms. I made clear my intentions for conducting research whilst speaking to all informants, however, there were some cases where I didn’t feel as though the informants understood what my research was or how I would be using what they told me and so there is information which I am not using.
Research Methods
Triangulation was used in this research as it enabled me to gain a deeper understanding of my research. I used multiple qualitative methods to collect data (Pritchard, K. 2012, pp.132 -148), these included personally oriented methods such as reflexive field diaries and sensory research. As well as qualitative methods which centred around informants, such as formal and informal interviews, participant observation and photography/ videography. The combination of these methods allowed for a conscious understanding of the researcher during and after fieldwork, thus an understanding of the way that I influenced the data collected.
Informal Interviews
The informal interview played the biggest role in data collection whilst I was in Gozo due to it being the most accessible and comfortable in socially versatile contexts. The informal interview meant that the power dynamics were not so blatant in conversation, despite my role as an anthropologist being clear, and consent already being given. Informal interviews meant that I could speak to anyone; in a bar, in the street, in the sea, and it was often quite organic. Although a limitation to this method is fear of prying too much and asking too many questions, this difficulty is not present in formal interviews, as the social boundaries are more clear and rigid. My very first interview was with my Air B&B owners in St. Paul’s Bay, Malta. Ray and Ivonne Camilleri spoke to me about their relationship with water, they showed me their roof and garden, where their water tanks were for the bathrooms and the water reserves in their garden. I took photographs for this research, and I learned quickly and clumsily, the importance of having pen and paper with me at all times. As well as my phone, I had to leave and return multiple times with different pieces of equipment.
Formal Interview:
Formal interviewing was only used once during my time in Gozo; on Friday the 12th of July 2019, at a meeting I had organised in the EcoGozo offices in the Ministry of Gozo. This meeting was also voice recorded on my phone (with full knowledge and consent of the interviewee). One methodological mishap is that I did not practice using the recording app on my phone beforehand. So not only was I clueless of how to work it during the interview, but that has also affected my methodology in regard to accessing the data collected on the app.
My position with interviewing is one which rejects the idea of Neo-positivism (that the interview is a reliable, factual, reputable form of data collection). Although data collected from interviewing will be used in discussion, that is to say that what was spoken was true to that person at that time and thus, but further research would be needed to make it more reliable (i.e. more than three weeks of research). This being acknowledged, the data collected was still true (to my knowledge) and apt for the context of the research undertaken at that time. I am not under any assumptions that this research method (or any other) is objective and thus, I have more of a ‘localist’ view, that ‘An interview is a genre of conversation that should be studied as such, not treated as a tool for data collection on something outside of itself’, (Pink, 2001, p.243). ‘[…] [L]ocalists emphasis that interview statements must be understood in context, specific to the situation in which they are produced’, (Silverman, 2006, as cited by Symon, Cassell, 2012, p. 243). Furthermore, the reflexivism on or in an interview context is a vital part of analysis. Unlike ‘romantics’, a reflexive standpoint does not attempt to reject or overcome bias instead, acknowledges bias, reflecting upon it. Voice recordings are useful and proved that in my data reflexivity, allowing analysis of the framing of questions and language used. However, most of data collected from interviews were informal interviews and hence they were not applicable to carry out voice recordings, hence reflexivity was carried out by reflexive field diary (memory) and data written (field work diary). Although this is not as reliable a method, it is useful in reflexivity.
Participant Observation:
Participant observation was the second most common form of data collection I used, as I was investigating how people in the island of Gozo related to water, this was something that I could do simply by living on the island even for three weeks. I understood how my relationship with water changed and how that affected me. Furthermore, a large component of the research was understanding how other people lived with water; hence, I often got data simply from being aware of when water was a part of the life there, be it through swimming, drinking, cooking or cleaning. This was also helped by using sensory research. Through understanding how my body and water interacted in different social contexts. For example, the way that the tap water tasted, the way that the sea felt, and what I found in it (a lot of plastic), the way I used water for my own cooking. Each of these things were ways of collecting data which were given a deeper understanding through the use of sensory research.
Limitations and Lessons
The decision to conduct research in Gozo was influenced by my attendance at a summer school. I thought the collaboration of the field school and the fieldwork would be beneficial, however, the field school and dissertation research created a duality of responsibilities causing multiple limitations which were not foreseen. Difficulty came in being unable to separate the two responsibilities, and also in placing myself in the study population as a tourist, an anthropologist or a short-term resident. Although it can easily be contested whether each of those things were any different, it became something to consider whilst acknowledging positionality and participant observation. Despite this, the field school also created unique opportunities; many of the staff lived on the island, and hence had unique insight and although were not informants, they provided information such as where to carry out research. Furthermore, the field school allowed me to live alongside multiple anthropologists and hence, opened a form of analysis and discussion which would otherwise be confined to reflexive field journals. Further issues I have experienced with this research is that Gozo is such a small island that there is not a lot of data surrounding it, and the Ministry of Gozo website, which is where a large amount of data would come, is not accessible nor user friendly. Furthermore, as Malta has governance over all the Maltese Archipelago, lots of data provided by organisations such as Alter Aqua and the Malta Resource Authority (MRA) use data representative of the Maltese Archipelago, which is representative of the three islands, and not specifically Gozo. Where this is the case, it should be kept in mind that the data is still valid in the discussions I put forward. The biggest lesson I learned during fieldwork was that of actually writing fieldnotes, specifically, during informal interviews. Not only did I have to learn to maintain legibility in notebooks, but also to ensure that I did not read between the lines too much and begin to make assumptions based on data I had been provided with. This was brought up to me when I was over halfway through my fieldwork, sat in a one-on-one session in the anthropology school, when I was told by a staff member that the drinking water provided through taps was not provided from aquifers (not 100% of it), but was actually provided by desalination. Hence, all the assumptions I had held during formal interviews and phenomenological investigations up to that point were not true, and I had allowed these assumptions to influence what I perceived from my research. This was a huge wake up call, which I was very lucky to have. It made me take a step back from my research and understand the influence of my assumptions– even the assumptions I did not know I had. This led me alter the way in which I wrote my fieldnotes; following interviews or other pockets of interaction where I thought I had gained insight, I took a step back and wrote a list in my notebook a list of all the assumptions I had made during and after the data, i.e. things I thought I had learned, but which were not explicitly said. This allowed me to be conscious of my own thoughts and gave me the space to be able to question what I believed I had taken from the experience. 
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Introduction
What I aimed to understand when I went to Gozo was the influence of climate change on human – water relationships. More literally to ‘investigate the impacts of water scarcity in Malta and Gozo’. However, I did not find this, within the field I was so overwhelmed by the difference in water ontology and relationship, in that it was so different to my own, that this dissertation has evolved into showing how human – water relationships in Gozo are enacted. Using Hawkins et, al’s. 2015 writing ‘Plastic water: The Social and Material Life of Bottled water’, Chapter 5. ‘Enacting Water Scarcity in Chennai’, (Hawkins, et, al. 2015, pp.99-113) to highlight the way that bottled water creates a new reality in the face of water scarcity; I use this writing as a platform from which to describe the way that water scarcity in Gozo influenced human behaviour, from shaping the architecture of buildings to the normality of plastic – water relations. 
 What is Climate change and how is it affecting Mediterranean regions?
	Climate change is defined by the European Commission as ‘[…] change in climate patterns due to human activities, going beyond the natural variability in the climate’, (European Commission, 2020). Although this global phenomenon affects each and every country, those in Mediterranean climates are expected to be impacted severely. With a projected 3.5°C temperature increase on an annual basis by the end of the century, as well as a 10% decrease in precipitation (annual and regional average)’, (Cabló, 2010, p.1). The impact of these changing temperatures and precipitation means that the availability of already unreliable ground water reserves will decrease. Not simply from lack of rainfall but also due to the increased temperatures influencing higher levels of evaporation from reserves and evapotranspiration from vegetation. ‘This result is confirmed by the IPCC technical paper on climate change and water where it is stressed that many semiarid and arid areas (e.g. the Mediterranean basin among others) are projected to suffer a decrease of water resources due to climate change’, (Cabló, 2010, p.12).
Moreover, the dependency of those living in Mediterranean climates upon ground water aquifers as their main source for water supply is worrying, due to these future predictions of decreased precipitation. Marcé and Armengol’s 2010 writing, ‘Water Quality in Reservoirs Under a Changing Climate’, shows ‘[…] a close coupling between streamflow entering reservoirs and […] hypolimnetic oxygen content […]’, (Marcé and Armengol’s, 2010), meaning the quality of ground water decreases with low levels of precipitation, (Cabló, 2010).  Hence, as the effects of climate change take shape, the potability of ground water will degrade and Mediterranean countries will have to look towards alternative water sources and infrastructures as ‘[i]t is likely that the risk of hydrological drought (as a result of precipitation and evaporation trends) will increase, in particular in Southern Europe and the Mediterranean’, (Cabló, 2010). It is predicted that the main source of freshwater for Mediterranean countries will be desalination (Dahm, 2010), and this is already the case for Gozo and Malta.

What are the measured impacts of climate change on Malta, Gozo?
Gozo is a small island off the coast of Malta, it has a Mediterranean climate with pronounced seasons; hot, dry summers and cool, wet winters. It is the most water scarce country in the EU and one of the ten driest in the world, (Bold content, 2020), the total freshwater availability  per capita is estimated at 80-120ml³, (2nd Water management Catchment plan, 2015 as cited by Water Be The Change, 2019) this is because the island has no surface water in the form of lakes and rivers and the limited fresh water supply on the island is under stress from climate change and perpetually increasing population water demand. Data from 1923 to 2005 showed an overall temperature increase of 0.71°C/ 100 years, compared to a 0.8°C/100 years global average. However, according to the MRA, there is no conducive evidence to suggest that rainfall levels are following a trend; the amount of rainfall is not decreasing, however, ‘[…] each year the number of days with rainfall in the range 1-50mm is decreasing’, (MRA, N/A), suggesting rainfall is becoming increasingly erratic. This information given by the MRA corroborate with information provided by Eurostat, demonstrating the water exploitation index from 2017 in Malta was 82.7%. This was over the 40% Water Exploitation Index (WEI) which indicated severe water scarcity, (Eurostat, 2020). This is an increase of 7.3% from 2007, demonstrating increased water exploitation over time, linked to temperature increase.
The island relies upon aquifers, desalination and imported water to meet the populations needs. Before the first desalination plant was opened in Ghar, Malta in 1982, the island had been struggling to meet its populations water demands for decades. In 1944 the government was shipping 5 million gallons of water from Sicily every month! In 1971 the first sea water distiller on Gozo began producing 2,270cu/mt of water per day, nowhere near enough to meet the demands of the island. Throughout the 1970s a programme of drilling was endorsed in attempt to keep up with water demand, until in 1981 when the first desalination plant (DP) was built in Ghar Lapsi, Malta. This was followed by a second DP in Marsa, 1982; Tigne, 1983; Cirkewwa, 1988; Water Services corporation (WSC) Showcase Plant, 1991. Today, 57% of Malta and Gozo’s water supply is provided from desalination, to put that into context, in 2015, 57% was equal to 18 million cubic metres (cu/mt). The remaining 43% (or 13.4 cu/mt in 2015) is met by using ground water aquifers such as Ta’ Kanja. The 2018 annual WSC report showed that the Maltese Archipelago consumed 33,483,602 c/m of water, with Gozo and Comino consuming 2,735,082 c/m. Of the total consumption of the Maltese islands, 12,032,904 c/m came from Malta’s ground water, 2,205,815 c/m came from Gozo’s ground water and 19,244,883 c/m came from desalination. This is a total increased consumption of 2,283,602 c/m in 3 years. Below is a line graph demonstrating the total water produced by the WSC from 1990 to 2018. Water consumption has decreased dramatically from 1995, due to water management projects on the islands, however the WSC report expects water demand to increase alongside standard of living.
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Figure 2: Water consumption Gozo, 1990 – 2018. (WSC, 2018, p10)
What is troubling is the continued reliance upon ground water to meet the populations needs in Gozo. Studies warn that the overuse of aquifers can lead to salination of the water and an overall reduction in potency. Dahn’s 2010 writing referencing the California Bay Delta highlights the issue of water salinity in Mediterranean climates, as it has been found to impact fresh water sources in lower Sacramento and San Joan rivers; both, MRA and WSC acknowledge the problem of salinity, as the WSC acknowledges that ‘[…] the underground table is affected by illegal extraction, causing salinity to rise to unacceptable levels […]’, (WSC, 2020). Furthermore, the MRA state that sea level rises from climate change will increase the salinity of coastal freshwater aquifers, putting more pressure on desalination plants, (MRA, 2020). Below is a map of the aquifers in Gozo, created by the MRA (2004), the map demonstrates the location and size of aquifers on the islands, the MTO11 Mqabba-zurrieq perched reservoir is sat above the blue MT001 Malta Main Sea Level reservoir (hence its colour), the blue aquifers are shown to be expanding over the whole islands, whereas the green aquifers are small, enclosed aquifers. Demonstrated in its 2004 resources, Gozo has a total of 6 ground water aquifers that are monitored by the MRA (MRA, 2006). The most worrying of these aquifers is MT013, Gozo Mean Sea Level Aquifer, it extends under then entire island of Gozo and is ‘in free contact with sea water’ (MRA, 2004) which is worrying as the potability of the aquifer water decreases through increased salinity by sea water.
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Figure 3: Aquifers under Malta and Gozo (MRA, 2004)
Acknowledging many of these stresses, there are organisations on Malta and Gozo working towards sustainable water solutions. One such organisation is Alter Aqua; founded in 2011 by Global Water Partnership, Mediterranean, (GWPMed) in partnership with the Ministry of Gozo and the EcoGozo Project with the aim ‘[…] to optimise the use of Non-Conventional Water Resources (NCWRs), such as rainwater harvesting, greywater and wastewater reuse’, (Alampei, Malotidi, Scoullos, 2012). Combined with ‘[…] educational and training activities and capacity building and awareness raising activities’, (Alampei, Malotidi, Scoullos, 2012). In the first phase (2011-2013) of the organisation, 6,640 students had participated in hands-on educational activities for sustainable development in schools (Global Water Partnership, Mediterranean, 2017), as well as training 525 teachers ‘[…] with the Alter Aqua Educational Material, for which the programme received a STENCIL Award for the most innovative science related educational resources in Europe in 2013’, (Global Water Partnership, Mediterranean, 2017). ‘10 rainwater harvesting systems in public school buildings, a greywater system at the Gozo football stadium and a stormwater retention application at the Ramla Valley in Gozo […]’, (Global Water Partnership, Mediterranean, 2017), were also build and put into place during this first phase of the programme. In its second phase (2014- 2015) Alter Aqua put into place a greywater recycling system and a green roof at the Institute of Applied Science at the Malta College of Arts, Science and Technology, as well as providing lectures on the newly placed water system to the students at the college, to demonstrate the potential of grey water recycling, (Global Water Partnership, Mediterranean, 2017). Whilst also reinstated an historic reservoir capable of harvesting 1,600m³ of rainwater. This reservoir placed at the Ministry of Gozo is used for landscaping irrigation and plans for afforestation, (Global Water Partnership, Mediterranean, 2017). This organisation demonstrates the environmental conscious of the population of Gozo, influenced by water scarcity.
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Figure 4: Alter Aqua Sign: Outside the Ministry of Gozo.
These statistics and evidence of conscious interaction with water in Gozo demonstrate the importance of understanding how climate change is affecting human – water relationships. However, what my research shows (as will follow), is the role of water ontologies in mitigating human – water relationship, and the role of material engagements and negotiation in everyday life in Malta and Gozo.



[bookmark: _Toc39840692]Chapter 2: The Problem of Unique Water Ontologies

After arriving in Malta and waiting at a bus stop to be picked up, I was taken around Saint Paul’s Bay in the back of a bumpy jeep by my Air B&B hosts, Raymond and Ivonne Camilleri, “We get a lot of rain in winter, but it is not enough. We have eight million tourists every year”, (Raymond Camilleri, Pers. Comm. [footnoteRef:1]2019), Raymond called from behind the steering wheel as I explained what I was doing on the island. His point made me begin to think about the impact of tourists or non-local people such as myself coming to the island. How would my relationship with water influence the water and people in this climate? More specifically, how was my understanding of water different to the local people of these islands, and how would the meeting of these different ideologies and relationships eventuate?  [1:  Pers. Comm. Stands for ‘Personal Communication’ and is used to demonstrate what was said in conversation, but not recorded.  ] 

Linton’s 2010 writing ‘What is Water’, speaks about the social nature of water, this is that water and culture are simultaneously influenced. Linton coins the term ‘Modern Water’ to discuss the hegemonic construction of water, and the phenomena that is the common understanding of the reduction of water to H20 and the hydrological cycle. Linton argues that it is this common understanding that has led to the global water crisis. This understanding that water is entangled with culture, ecology and politics. I bring into question ‘Modern Water’, when assessing the effects of alternative water relationships converging in water scarce environments. 
[bookmark: _Hlk35515493]“There is a high pressure from the tourism industry, obviously when people are here on their holiday they do not take into consideration the problems of the place, and obviously they do not take in to consideration not to flush so much or to take care of the water, they leave their taps open, their showers they have on the beaches; they leave them open. They use the toilets, they flush it, they use a lot of toilet paper, and it has a huge impact on the infrastructure. Unfortunately, people, when they tend to be on holiday, they do not take these things onto consideration. So that is something that puts pressure onto the whole infrastructure of the island”, (1:59, Vicky, 2019 see Appendix).
Speaking above is Vicky from EcoGozo, a kind woman in a suit who took the time from her busy schedule at the ministry of Gozo to speak to me, in my sandals. My formal interview with Vicky highlighted the issues that occur when people with uncomplimentary understandings and relationships with materials and environment meet. Vicky speaks about these behaviours, which are seemingly normal in areas not subject to water scarcity pressures, in Gozo, are problematic, the cause of increased water demand in an already water scarce climate. Ingold’s discussion of ‘perceptual relativism’, (Ingold, 2000) is applicable here; the fact that people have different ontologies, more specifically water ontologies. There is not one universal understanding of behaviour, presence and enactment of water – human relationships. Although Linton argues that the reduction of water to the hydrological cycle and H20 is a product of ‘Global Water’, the fact that people – water relationships are fluid, learned and contextual is shown by the discussion above, as well as the sweeping point in this writing that ontology is unique, and this can be problematic in interacting with the materiality of place in fragile ecosystems. This is clear because I as a tourist/ researcher had to learn new ways of being with water. Understanding where I could drink from and when, understanding the effects of my showers and how long I was allowed to have to clean myself. The presence of the material forced me to relearn my relationship with it.








[bookmark: _Toc39840693][bookmark: _Hlk37327223][bookmark: _Hlk36727066][bookmark: _Hlk36642093]Chapter 3: Architecture demonstrative of human – water relationship in Malta and Gozo.

As mentioned in Chapter 1, Alter Aqua put into place rainwater catchment systems in public buildings, but the organisation also teaches the importance of these catchment systems in homes. This is something that I saw a lot of in Gozo and is demonstrative of the relationship between people and water in water scarce areas; it demonstrates the role of materialities in architecture and furthermore, the materiality of architecture in mitigating and negotiating human – environment relationships. The first home I stayed in at Saint Pauls Bay, Malta, my hosts, Ray and Ivonne Camilleri took me to their garden to show me the water catchment system of their house. Rainwater was caught from the roof, into the guttering, and stored in an underground ‘reservoir’, where it was then used to feed the garden plants and used to flush toilets. The reservoir was out of sight, underneath the building, the only telling (to my untrained eye) was the well at the back of the building (See figure 6). The architecture for the toilet, however, was overt – a large ‘tank’ at the top of the building (See figure 7). 
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Figure 5: Typical Mediterranean Water System: Image present on the teaching material created by Alter Aqua and EcoGozo, (Alampei., I, Malotidi., V, Scoullos., M., 2012).
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[bookmark: _Hlk38639198]Figure 6: Ray and Ivonne’s home – well/ reservoir, (Lloyd-Ralph, 2019). 
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Figure 7: Ray and Ivonne’s home – demonstrating water catchment architecture, (Lloyd-Ralph, 2019).
The tank at the top of the building “[…] is helped by gravity”, (Raymond Camilleri, Pers. Comm. 2019), and it is used as emergency reserves and for flushing the toilets.
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Figure 8: View of the top of houses from Cittadella, Victoria, (Lloyd-Ralph, 2019). 
These water catchment systems appeared all over the islands of Gozo and Malta, what surprised me was the extent to which these water systems were in use; On the 8th of July, in an attempt to get out of my comfort zone and enter a setting unlike those available to every tourist on the island, I had a haircut in Victoria, the largest town in Gozo. Whilst my hair was being washed, I asked where the water was coming from, I was told that the water was from the reserves at the roof, and that I could tell this from the way the shampoo bubbled. Moving away from pondering about this hairdresser’s embodied knowledge surrounding the materiality of shampoo, water and body in his work, I thought towards understanding how the human – water relationships influenced by scarcity were so infrastructurally implemented and the work of organisations such as EcoGozo and Alter Aqua in mobilising these NCWR methods. 
The overt relationship demonstrated through the architecture of homes in Gozo and Malta confronted me with my own relationship with water as discussed in Anusas and Ingold’s 2013 writing ‘Designing Environmental Relations: From Opacity to Textility’. Commonly, ground sub-structures such as water, sewage and energy are hidden in sub-ground structures; not consciously acknowledged. The relationship people and water have is overtly demonstrated in the architecture of their homes. Although, I am not suggesting that all Gozitans and the Maltese have an understanding of ‘textility’, as Anusas and Ingold write about it. I am arguing that the presence of water scarcity in the Archipelago islands means that residents do not have the luxury of environmental alienation. The very materiality and structure of their homes are created and formed towards maintaining a sustainable relationship with this material, water.
This idea that ‘[…] design can prioritize understandings of human perception and connection to the environment […]’ (Kreutz and Memmot, 2017, p.91) is put forward by Ingold and Anusas (2013). Although the context of this discussion surrounds the opacity of materials used in architecture creating ‘environmental alienation’ (Anusas & Ingold, 2013, p.58), I believe this discussion is also a relevant place to highlight areas where architecture is demonstrative of environmental conscious, the opposite of environmental alienation. The mainstream architecture in Gozo is demonstrative of environmental conscious because it is a physical embodiment of the methods taken to form sustainable human – water relationships. ‘[…] Tim Ingold and his co-authors argue that design can prioritize understandings of human perception and connection to the environment and spatial movement, acknowledging that the reciprocal nature people – environment transactions necessitates problem-solving interventions and design improvements that are of mutual benefit to people and their environments’, (Memmott and Kreutz, 2017, p.91). This is demonstrated in Gozo not only in homes but also businesses. Memmott and Kreutz (2017) highlight how architecture is representative of human – environment relationship, and furthermore suggests that some architectural uses are examples of environmental and cultural congruence. ‘A fundamental assumption is that congruent design will not only improve wellbeing, but it will inevitably encourage sustainable behaviours and superior environmental management decisions’, (Kreutz and Memmot, 2017, p.94). This is clear in looking at the architecture of homes and buildings in Gozo. The presence of rainwater catchment systems is evidence of efforts towards a sustainable relationship between people and environment. At the home of my first informants, Ray and Ivonne Camilleri, in Saint Paul’s Bay, Malta, the hairdressers in Victoria, my home in Xlendi Bay, Gozo and all the buildings seen with this overt architecture from the Cittadella, Victoria (See Figure 8). 
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Figure 9: The roofs of houses in Xlendi: demonstrating water catchment systems in place, (Lloyd-Ralph, 2019).
Whilst I lived in Xlendi Bay, Gozo the housing I stayed in used this water catchment system, as did the houses nearby, see Figure 9 showing the roofs of the surrounding buildings. One day there was a burst in the mains water supply and those of us living in the house had to live using only the water in the house’s reservoir. This highlighted the power the architecture of the buildings had, in mitigating human – water relationships; how using the showers, toilets and taps were stressful because only the building itself knew the volume of water that it held. The amount of guilt and shame I felt from using water when I knew it to be so scarce and unreliable was huge and I couldn’t wait for the mains supply to be fixed so that I could use water some-what more guilt free. The irony here is that the water supplied from the taps was not inherently sustainable and whilst I knew this and it changed my relationship with water overall on the island, having the reality of water scarcity pushed closer to my body physically, from the island to my house created a wholly different, entirely more intense human experience of water scarcity for me. My fieldwork in Malta and Gozo showed a link between the architecture of homes and relationship with water. This was shown by the way that people created systems in an attempt to negotiate their relationship with water, to try to work with water in a way which made the material more reliable and available over long periods without rainfall or at times when mains supply could not be relied upon.

















[bookmark: _Toc39840694]Chapter 4: The Phenomenological Experience of Drinking Water; Malta and Gozo. 
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Figure 10: The water barrel in my kitchen, (Lloyd-Ralph, 2019).
As demonstrated above, the context and human experience of water in Gozo is centred around water scarcity and organisational solutions put forward to combat it. Hence, before and during my fieldwork, I expected to be investigating the experience of living with water scarcity and understanding how climate change had influenced the lives of the people on the island. However, this was not the case, my research began to centre around the intertwined relationships between humans, water and plastic. What began the etching of this route of research was how I noticed my relationship and experience of water had changed somewhere between leaving Wales and living in Gozo. Although I had expected this altered relationship with myself being new to an area, I had not anticipated how the local people around me had a largely different relationship with water to the people back home; those whom I met in Gozo did not drink from their taps either. To wash dishes and clothes yes, but not to drink. What I could not understand was why so many people went out of their way to buy their water and have it delivered in plastic barrels rather than use what came from their taps at a cheaper cost and greater convenience. 
	Hawkins et, al. describes the enactment of water scarcity as the normalization of bottled water as an everyday water source (Hawkins, et, al. 2015, p.102). Hawkins et, al.’s writing is in reference to water scarcity in Chennai, India, centring around a lack of available safe, clean water. This is not the same as Gozo, as the Maltese Islands do have access to safe, potable water, however, this water source is not entirely sustainable, and there is a layer of public mistrust surrounding public water supply, leading people to buy water in plastic barrels. This understanding of the enactment of water scarcity is still applicable to the case of Gozo, as bottled water has definitely been normalised as an everyday water source and the water provided through desalination and aquifers is not entirely sustainable. Water scarcity comes in multiple forms. Only two of my informants said that they drank water straight from their taps. The majority of people to whom I spoke told me that they only drank bottled water. The examples where this was not the case, was in Saint Paul’s Bay, Ray and Ivonne Camilleri drank from their taps and when I brought up that I had read people avoid drinking from the taps, they seemed shocked and insisted that I try their tap water. I did and the phenomenological experience of consistency and taste of that water was different to that which I experienced whilst drinking tap water in Gozo. That being said, the second and only other informant who said they drank the tap water was a customer at the hairdressers in Victoria. Gozo (whose name I failed to get). The woman explained that she drank the tap water at her home and that she always felt fine. This was followed by my hairdresser explaining that every time he had even a sip from the taps, he “[…] ended up in hospital with Gaul stones” (per, comm, 2019). A lot of the discourse surrounding water in Gozo referenced a rhetoric of mistrust, with the terms ‘toxic’, ‘poison’ or ‘they say it’s bad’ constantly recurring throughout the island. This mistrust clearly has influenced people’s choice in drinking mostly from plastic bottles. As well as this, the phenomenological experience of drinking water was hugely influential, many people said that water from the taps was ‘salty’, ‘thick’ or ‘leaves an after taste’, this way of water interacting through the human senses is representative of its agency in human – water relationships and how it influenced and incorporated Polyethylene terephthalate plastics (PET Plastics) into mainstream drinking behaviour on the island. This experience of drinking water created through the water’s density and taste influenced how people then chose to use it. An informant who had lived on Gozo for 44-45 years he said that he only drink tap water in tea, when it has been boiled because he had been told that the tap water as bad. The work created by Michaud (2013) named ‘Taste the $ource (While Supplies Last)’ highlights this role of phenomenological experience in creating relationship between materials. The work presents ‘[…] water at first from an emotional and gustatory place, and then allow[s] the audience to form their own response to the broader social and political issues found within’, (Michaud, 2013, p.133). This artwork made by Michaud presents the clear political and ecological issues of freshwater scarcity through the intimate medium of drinking.  Highlighting the intimate relationship people have as material, processual beings with water, and how this material is known through the human experience of drinking, of how the  material processes between human and water include taste, feel and how this experience has the power to create economic relationships and infrastructure.
	What is interesting here is the way that the materiality of the water and the body intra-act to inform human experience and the role of the plastic water bottle becomes clear here, as an agent in the human experience of drinking. Walsh (2019) discusses how the body itself is a ‘[…] shifting collection of materials (flesh, liquids, hair, bones, etc.) that affects the experiential and sensory aspects of body/ material interactions’, (Walsh, 2019, p.173) and thus how the materiality of objects influences experience and relationship. Although I acknowledge that Walsh was speaking of archaeology and using Malafouris (2008b) to suggest how material objects inform human identity. I argue that this is not the case when looking humans and PET plastic bottles, but Walsh’s writing still presents an insight into how human phenomenological experience of drinking is influenced by human and object materiality. Walsh highlights how objects created for the human body form common relationships built on body techniques of everyday life. This writing presents the materiality and agency of objects in ‘[…] the context of the lived experience of the body’ (Walsh, 2019, p.173), something which is important in understanding the agency of water and plastic in human – water- plastic relationships in water scarce contexts. Where Walsh’s writing differs from the data collected in Gozo is that the PET plastic bottles are not status symbols, and the social role of the drinking vessels are little more than the affordances (Gibson, 1976) of their materiality. Unlike the examples of ceramic BTRPW vessels in Walsh’s writing, the use of plastic water bottles is heavily tied to accessibility and convenience. Further than this, I am arguing that the popularity of plastic water bottles in Gozo and Malta is also linked to the physical and emotional influences of trust; public trust in the water that is supplied through taps. The preference of bottled water in Gozo is linked to the physiological and emotional experience of drinking water from taps.  The event of bottled water in Gozo demonstrates the enactment of water scarcity as described by Hawkins et. Al. (Hawkins et, al. 2015). This behaviour of enactment is informed through the phenomenological experience of the materials water and human intra-acting, influencing the phenomenological experience of drinking, and influencing people’s water purchasing decisions. However, the relationship of water, plastic and human in drinking bottles is not a closed system, and the effects of the normalisation of this relationship manifest in other ways.






[bookmark: _Toc39840695][bookmark: _Hlk37153924]Chapter 5: Plastic and Water, Gozo.

One Saturday the 6th of July 2019, one week into my research, I went to Dwejra Bay to the Marine Education Centre where I met Annie Formosa, a woman who worked at the centre and grew up at the bay. Annie explained that when she was young, her and her grandfather used to go swimming at Dwejra Bay, where she would see starfish, seahorses, and barnacles. Her face turned to a frown as she went on to explain how now, the divers she meets tell her that they are lucky to see anything at all. This small anecdote demonstrated the importance of teaching people about marine life, Annie described how she goes to schools to educate children and although disheartened at times, explained that ‘some children as young as twelve just don’t want to know’, she said that if she could get through to even just one child, she would be happy. As we discussed the prevalence of plastic in the bays, Annie went on to say that “people are lazy, I count 19-22 bins in this bay, but I still find rubbish!”, (Annie Formosa, Pers. Comm. 2019). She pointed to a display that she had made, depicting what animals leave on the beach and what people leave on the beach. What meeting Annie shows is that plastic and water are inextricably linked on Gozo. 
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Figure 11: Annie Formosa’s exhibition at Dwejra Bay. This is Annie Formosa’s exhibition at the Dwejra Bay Marine Environmental Education Centre, (Lloyd-Ralph, 2019).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Annie’s personal story regarding the pollution of Dwejra Bay shows the growing entwinement of the three hyperobjects (Morton, 2013), human, water, and plastic. Looking into this photograph at the exhibition there seems to me, a parallel between what people leave and what animals leave. Animals leave shells, the material and matter of their very selves, people leave plastic… and is this not the same? Plastic is increasingly becoming the material of our lives, that which engulfs us and that which, much like water, shapes us. As much as those shells are from and of animals, that plastic is from and of humans. Is it wrong that I find this parallel worryingly beautiful? A poetry that is ugly to the ears. Whilst both, Annie, and Vicky from EcoGozo acknowledged the phenomena of plastic in the form of litter in Gozo, highlighting that it is a visible problem, there was an experience I had at Dwejra Bay which suggested otherwise.
During the second week of my research, my house mate, Siye and I decided to go swimming at the bay. Whilst in the sea Siye was stung by a jellyfish so we quickly got out, as we were putting our shoes back on at the steps to leave, a local woman came up to us in her swimming costume carrying a small pink children’s’ fishing net. None of us spoke a shared language, so what was taken from our interaction was the actions of the other, yet the logic and thinking behind them had to be inferred. The Gozitan woman began to wade into the water, through the plastic which constantly accumulated, bobbing at the steps, and began to fish out the jellyfish from the water and leave them on the rocks to die. What I could not understand was the normality of this event, which occurred for the rest of my time there by numerous people. Jellyfish were taken out, yet plastic was left in. As though not even seen, not even felt brushing upon skin. Why was this? Perhaps because of the immediate threat a jellyfish posed? Or perhaps because of the normality of seeing water and plastic in relationship meant that whatever form that relationship took it was seen as normal, be it water in plastic or plastic in water. The ebbing and flowing of these hyperobjects were normal and accepted. Jellyfish were not. 
I find it difficult to navigate a clear link and conclusion when discussing plastic and water in Gozo, even as they bob, swim and sit within one another. I argue it could be an example of things […] exhibiting it’s ‘thing- power: it issued a call, even if I did not quite understand what it was saying’, (Bennett, 2010, pp. 3-4). As I swam around, into and watched others wade through the plastic, it caused me to know that it was important. That the plastic there had meaning, but I have not been able to fully comprehend what it was. Perhaps it was that the plastic, water, jellyfish and people in Xlendi Bay were not reducible to the human contexts which created the assemblage. Like Bennett’s ‘[…] encounter with the gutter on Cold Spring Lane, [perhaps] I glimpsed a culture of things irreducible to the culture of objects’, (Bennett, 2010, p.5).   



‘What do I see at Xlendi Bay?
Water, Cliffs, boats – Beauty too clean to be true.
Walking down the pull of the tide greets me.
As I get closer?
I see plastic, small and see-through until it falls upon your skin,
Wrapping you in what you thought was gone.
I see bees. 
Floating upon the water,
Not as beautifully as they do the wind.
Their bodies swollen like the bread that is thrown in with people’s dinner.
People feed this place more than they realise.’
(Lloyd – Ralph, 2019).

      







[bookmark: _Toc39840696]Conclusion

This research was influenced by the New Materialities literature in anthropology, demonstrating the need for a Posthumanist approach to understanding human material interactions in the face of climate change. Investigating the agency of non-human materials in the human experience of water scarcity in Malta and Gozo is an attempt at my adoption and working with these New Materialities ideologies. Whilst doing so I have found it perpetually challenging to my ingrained anthropocentric ontology and in truth, it is not something I have overcome at all.  The research presented began with the architecture of homes in Malta and Gozo and their role in being overt mediators of human – water relationships, including their ability to influence emotions. Following this, I discuss the role of water in the phenomenological experience of drinking, how the material of water demonstrates agency in influencing its own ingestion through the physiological and emotional influences of its material engagements with the human body. From this discussion comes the role of plastic in human – water engagement. Plastic bottles and barrels surround the drinking water of choice in Gozo, and saltwater surrounds the small pieces of waste plastic found in the sea at siesta. In Gozo, Human, Water and Plastic are entwined in a way that is influenced by human dependency upon water, something which is not unique to the islands, but this research attempts to show the unique context of these relationships. 
For improved research, I would suggest carrying out fieldwork over a period of one year, in order to gain a more in depth understanding of the entanglements of human, water and plastic in Malta and Gozo and also to give the researcher time to fully overcome the cultural differences in water ontology which made clouded my understanding throughout research. Further research could also go into the private companies that sell barrelled and bottled water, understanding the source of the water and the life of the plastic allowing for a greater understanding of the bottled water market in Gozo and Malta.
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Ethics Forms completed for approval before fieldwork
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CWESTIYNAU CYFWELIAD SAMPL 

	
SAMPLE INTERVIEW QUESTIONS 


	TEITL Y PROSIECT: / PROJECT TITLE: Investigating the impact of water scarcity in Malta and Gozo.





	1


	How would you describe your relationship with water?

	2


	How has your relationship with water changed following government led water conservation initiatives?

	3


	What water conserving practices do you carry out?

	4


	Does the use of water change seasonally? 

	5


	If yes, is this seasonal change affected by increased population in summer months?

	6


	

	7


	

	8


	

	9


	

	10
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FFURFLEN GANIATÂD CYFRANOGIAD
	
PARTICIPATION CONSENT FORM

	TEITL Y PROSIECT: / PROJECT TITLE: Investigating the impact of water scarcity in Malta and Gozo.



Name of Researcher:	Carrianne Ralph							         	
Please initial box

1.	I confirm that I have read and understand the information sheet dated XXXX for the above study. I have had the opportunity to consider the information, ask questions and have had these answered satisfactorily.

2.	I understand that my participation is voluntary and that I am free to withdraw at any time, without giving any reason.

3.  I understand that any information given by me may be used in future reports, articles or presentations by the research team.

4.  I understand that my name will not appear in any reports, articles or presentations.

5.	I agree to take part in the above study.



________________________	________________	_____________________________
Name of Participant	Date	Signature


                                                 	________________	____________________________
Researcher	Date		Signature

You may decline to participate in this study. You may end your participation in this study at any time. If you decide to remain anonymous, maintaining your anonymity will be a priority and every practical precaution will be taken to disguise your identity. If you prefer anonymity, there will not be any identifying information on audiotapes or transcripts of this or any interview. No-one will hear any audiotapes or see any transcripts without your prior consent. All materials generated from this or any interview will remain confidential.

When completed, please return in the envelope provided (if applicable).  One copy will be given to the participant and the original to be kept in the file of the research team at: PLACE:
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	1701103

	
FFURFLEN GANIATÂD CYFRANOGIAD
	
SAMPLE PARTICIPANT INFORMATION SHEET


	TEITL Y PROSIECT: / PROJECT TITLE:




*THIS FORM IS TO BE AMENDED AND ADAPTED AS NECESSARY


Dear Participant: 

My name is XXXX and I am studying in the School of XXXX.

I would like to invite you to participate in my research project. This project will xxx and aims to xxx 

*Attached to this letter is a short questionnaire developed by XXX which will assess XXXX. I believe your opinions will be extremely helpful to me. 

Through your participation in the questionnaire and/or interviews, I hope to ascertain XXXX. 

All questionnaires will be kept strictly confidential to the researchers involved and at NO time will individual questionnaires be released to the general public. This gives you a chance to express your views on your programme a confidential and anonymous forum and still be able to make a difference. Your participation in this study is completely voluntary so you can withdraw from the questionnaire at any stage. 

Our questionnaire should take about XXX minutes to complete, but there is no time constraint. There are also no right or wrong answers. Attached to this letter along with the questionnaire is XXX (e.g. an instruction sheet / a consent form /a feedback sheet). As this is a new project, your feedback is also important to us and we would be much obliged if you could also complete the feedback sheet along with the questionnaire. We understand that your time is at a premium but your opinions are very valuable to us. 

After careful and precise analysis of the data obtained from this questionnaire, I will be happy to provide you with a copy of the findings at your request. The results of this questionnaire will hopefully enhance my understanding of XXXX and will be stored on XXX. The results of the research will be fed back to XXX.

We thank you in advance for your time and participation. If any questions do arise, feel free to contact me at your convenience. 

	ENW A CHYFEIRIAD YR YMCHWILYDD
	NAME & ADDRESS OF RESEARCHER




Interview Transcript 12/07/19
EcoGozo Meeting 12/07/19 (21minutes, 9 seconds)
Carrianne: “[…] fast and then I can’t get all the notes” 
Vicky: “It’s okay, no worries, um, okay so we were talking about the desalination plant, and that’s okay obviously, during the same time, the amount of water in the aquifer it was, um, it started to reduce, so that’s why the pressure on the aquifers started to be higher so that’s why then there was a, also, there was another, higher demand for the water. So that’s why them and they invested in the desalination plants at the moment they’re […] them so hopefully they will be better very soon. Then people here, in Gozo, they are very much aware of the water and the problem of water and scarcity. We have been doing several campaigns we have even distributed um,  a part on a tap so it uses less water and um, also bags to but in the toilet so that the toilet, when you flush it you use less water. So, people are aware that there is the problem of water scarcity. But obviously there is always room for improvement and obviously there is a high pressure on from the tourism industry, obviously, people when they are here, they are on holiday. They do not take into consideration the problems of the place and obviously they do not, they don’t um, take into consideration not to flush so much or to take care of the water, they leave the taps open even the showers they leave them open, they use the toilets, they flush it, they use a lot of toilet paper and it has a huge impact on the infrastructure. Unfortunately, people, when they tend to be on holiday, they do not take these things into consideration. 
Carrianne: “Yeah”
Vicky: “So that is, um, influences the whole infrastructure of the island then um, more people over here in Gozo we have a project that – um, we’ll be cleaning all the valleys in Gozo so that more rainwater is harvested and um, in the valleys and so this, it is better for the ecosystem because its um, it percolates at the water table and also farmers can use it to use in the fields instead of using borehole waters so that will help alleviate the problems. We have also been looking at trying and do permeable streets. The pathing is permeable, so that the rainwater percolates down to the water table”. 
Carrianne: “That’s interesting” 
Vicky:  “You try and see what is best for you, what is best for the climate and then you try to apply it wherever, which ones are best for the island, because obviously an island is different, it has several  huge pressures different from mainland. And people that come and visit on an island, they are not aware, unfortunately of the pressures 3:16 that we have, even environmental wise. Um, they do not stick to the routes they go on the [?]”
[bookmark: _Hlk37187557]Carrianne: “with the, um, I Managed to Google the um, Gozo experimental farm, so I was wondering because there seems to be like a big focus on education especially Young people there, I haven’t been yet”
Vicky: “Oh, Okay”
Carrianne: “so I was just wondering like was is the, the goal, the end, end aim, I suppose”
Vicky: “There at the experimental farm at the moment, it is hosting the students from three to four to five, which is about thirteen, fifteen, sixteen age um, and they’re doing they’re setting they’re […] farming and their agriculture so that um, these students, those students that would like more practical than academic, they start there and obviously this hopefully will mean they continue studying agriculture of course and be farmers themselves, because farming, farmers they are decreasing the numbers of farmers unfortunately, so that will help, train them from a very young age to um, get in to the farming sector, um at the moment there is also a project so that a new laboratory is built on the experimental farm and delivery too, will be focused on um improving the local products to have a more um, to have more interesting and to have um, to have even help to have the Gozo brand and the agriculture of the products, there will be more research on the allotment on the local products. That is the main goal of the experimental farm”.
Carrianne: “I see, is there a focus on like sustainability in terms of water”,
Vicky: “Yeah, we have live project and um and we will be doing um what else, there will be a system that will become it will be divided into… there will be borehole water and there will be rain water and there will be some renewed water and the one of the biggest things in the experimental farm with this water with the borehole water and the renewed water, which is the best which yields the best crops and gives the best taste, and we will be showing them in the July […] we will be showing them to the republic, so the republic will know exactly what is the um, what is the um, when you use it drip – when you irrigate with this water over this water advice from the water services now they have introduced a new service that these drainage water it is being returned and it is being given to the farmers as second class water. So that is the new water second class water. This new water obviously like I’ve been telling you, they would be testing it at the farm um compared to the borehole water to see which yields the best crops, and their taste and will showcase them to the farmers, show the farmers and the local community. So, they will be aware that, listen the new water it’s the product it yields the best products and there are products so that oh if there is a problem, they have the dependence on borehole waters”.
Carrianne: “Is the farm open to the public”?
Vicky: “Yes, yes, it is open to the general public yes and you can go, you can speak to Laurence and he can show you around and he can help you”.
Carrianne: “Okay, I’ll write that down”,
Vicky: “It’s okay”,
Carrianne: “And something, an aspect of the water that I was quite interested in is um, how it, um, plastic, like it’s relationship to water with plastic and so um, I was, I’ve spoken to a couple of people and they’ve said that each bay has cleans”.
Vicky: “Yes”.
[bookmark: _Hlk37192838]Carrianne: “In the morning and the evening”,
Vicky: “Yes, yes, each bay it is cleaned, and we have the, we have the bins separated, so they have plastic um, general waste, they are emptied twice a day and now we have also installed smart bins. These bins they are mixed recycled and normal waste and they will have smart sensors so we will know when they are filled so we can empty them and these have been introduced at the beginning of the year and they are being very, like this will try to reduce the amount of plastic that is being thrown in the sea that we unfortunately  every week”.
Carrianne: “Yeah, um”.
Vicky: “And we are doing several with major trusts and several campaigns with students. Trying to reduce plastic, we are helping run sponsored reusable cups, reusable straws, for the school children”.
Carrianne: “Oh okay”
Vicky: “Yes and we have been doing a very good campaign”.
Carrianne: “Yes, that’s um, that kicked of back home in Wales, in the UK”.
Vicky: “Okay”.
Carrianne: “Reusable cups are a huge thing”.
Vicky: “Yes the reusable cups, they have, and reusable straws and they have the brush to clean it and everything”,
Carrianne: “Wow”.
[bookmark: _Hlk37327363]Vicky: “Yes it’s a very good thing and children, they have, they have taken it very seriously, they have even won prizes all across the whole of Europe”.
Carrianne: “Wow”.
Vicky: “Yes with the projects that we are doing”.
Carrianne: “Wow, that’s amazing”.
Vicky: “Yes and they have even got even under the […] water campaign”.
Carrianne: “Wow”.
Vicky: “Yes they especially this year the prize was won by two schools in Gozo yes”.
Carrianne: “I’ll have to google that”.
Vicky: “Yes”
Carrianne: “I was in the hairdressers the other day, speaking to people about water, keeping it going and um it was quite interesting because they were local people and it was quite interesting to see the difference between, some people said that they never ever drank the mains water and they only ever bought bottled and then…”.
Vicky: “Yes, yes, unfortunately yes because the quality of the wate, it is not as good as we need it, I think, so people tend to buy more, they drink more bottled water than tap water yes. But the local government will be, if I’m not mistaken will be issuing a scheme for people to buy reverse osmosis and like in the we are in an office and things like that we buy these H20, um what you call them, these large bottles so that all employees just use that and we use the our glasses so that we do not use, we avoid the plastic here so we only use that, we only use recyclable reusable, because they change them every week. So, with that we eliminate, at least the office we eliminate the plastic from the offices… and even in companies and like that they have invested in those”.
Carrianne: “Right yes, because I use those, the big bottles at home, well, home in Xlendi”.
Vicky: “Yes”.
Carrianne: “And um, I’ve noticed that they don’t go out with the recycling or the rest of it”.
Vicky: “No, because they are reusable”.
Carrianne: “Okay”.
Vicky: “The company just takes them back”.
Carrianne: “Ooohh”.
Vicky: “Yes, yes, they clean them, and they just take them back and fill them back”.
Carrianne: “Oh that’s interesting”.
Vicky: “Yes that is why I was telling you because unfortunately when visitors come here they do not know the purpose here, so there is a bit of conflict, because there are high number of tourists and with the locals and they are not aware of what we do because back in their country they do not do the same as us so that is one of the main issues that we have. And obviously they come for a holiday, for four days, five days maximum, so um you can there is a limit of how you can get them on board. Unfortunately,”.
Carrianne: “Yeah”.
Vicky: “And then, they are on holiday”.
Carrianne: “Yeah, they probably don’t want to think about anything”.
Vicky: “When I go abroad, because I know our limitations, I take very good care of  when I go to other countries, but those, like I told you before, those that live on the mainland they are not aware of the pressures that we have here, so they take things, sometimes unfortunately for granted”.
Carrianne: “Yes, definitely especially because where I live there is just too much water if anything”.
Vicky: “So that’s why, so they don’t have the pressures that we have here so that is why you do not think when you are not aware of certain things”.
Carrianne: “Yeah, um… what else do I have to talk about? Oh yeah, so um, do you think that water scarcity has changed the publics relationship with water, the way they use it, the way they see it, as a whole? Or is it”?
Vicky: “They did yes but still I think that the price of the water tis not its not cheap but it’s not very expensive so people tend to when it is very expensive people just take care of how they use water but since it is not very expensive  for some people, for some people it is not for some people it is because it depends on the income you have but hen they tend unfortunately they tend to take a bit of step back and do not take it very seriously”.
Carrianne: “Mmm… It’s quite interesting to see, from the conversations we’ve been having, how there are going to be things put into place infrastructurally that will slowly change”.
Vicky: “Yes, yes, we have, listen we have to change. We have to change climate change is something that’s maybe not everyone is taking it very seriously but unfortunately climate change is there and if we do not take action now it will be too late. In about 10 – 20 years it will be too late. So, if we do not take action now um, people unfortunately, are not like when, […] border was a huge sum here, and everything was broken and people realised, like listen, climate change is real. But it only happened once. But it happened once and it broke everything we are still, we are still, we are still fixing the damage that we had that we had. If we do not take action now climate change will be worse. This year it was once, next year it will be twice and it will and the infrastructure here it is not it’s not good enough to handle hat storms so we have to its not, its not only us it’s the whole world unfortunately that have to step up and say listen we need to take this seriously. But it’s the local communities that have to step up, you can see like in America, Donald trump doesn’t believe in climate change and he doesn’t want to get onboard but the but listen, but the countries, but the different California, and the different countries that are in there being hid, they have said listen, the central government is not interested, but we are interested and we are taking things, we are taking things onboard and we are doing things. So that is what we want, we want people to get on board. When you get people, onboard things will happen. You don’t have to wait for the government to do something you have to do yourself something. You have to start from yourself; if you go to the beach and you see the plastic, it’s not a big deal to just grab it and put it in the bin, that’s not something that’s very huge for you, not, unfortunately, and we see it very, very often, okay, you see a plastic bottle there, you take a photo you put it on Facebook and you say this, everywhere there is plastic but what are you doing? Why didn’t you just pick it up and throw it there? I have a, I don’t, I don’t mind if you put it on Facebook, it’s okay, but please, pick it up”.
Carrianne: “Yeah”.
Vicky: “Or at least, please, don’t put it there in the first place”.
Carrianne: “Yeah”.
Vicky: “Because in the first place I think is the problem but if it is there, please, just pick it up don’t wait for someone to do it for you, its not something, unfortunately, to do something, to do a difference everywhere you go, it doesn’t have to be something big, it can be something small. But if everyone do their part it’s small part, there will be a huge difference in the world. That’s all that we have to do, but not everyone, unfortunately not everyone does their part, we just have other things to get unfortunately sometimes maybe things do not um materialize how to, how we want and sometimes there are repercussions because we have not taken because sometimes we do something for the greater good and something happens that you cannot, never expect it to happen. But we always try, and we are always striving to do the best for our island and for the whole world in the end”.
Carrianne: “That’s so nice, that’s such a positive look”.
Vicky: “Okay it’s nice that you have people on board that do the small thing and unfortunately here in Gozo we have to say because I don’t have to say what I, better I say here, there are a lot of people that throw garbage outside and that a its unfortunate we do so many campaigns. We do so many things but it seems sometimes, sometimes I get tired because I say we are doing this, we are try and do everything but then there are people that have, but then there is one or two that, there are a few, let me say five that they spoil everything that they spoil all your efforts but we try and see. We always, we are always working hard to get things done”.
Carrianne: “Yeah, that’s nice I think that’s everything I wanted to talk about actually”.
Vicky: “Okay”.
Carrianne: “Thank you”.
Vicky: “No worries, how long will you be here”?
Carrianne: “Um, until the 21st”.
Vicky: “Of July”?
Carrianne: “Yes”.
Vicky: “Okay, okay then you will go back to home”?
Carrianne: “Yes”.
Vicky: “Okay well done. How long have you been here”?
Carrianne: “Since the 31st of June”.
Vicky: “Okay so it’s not been uh, it hasn’t, you came here for three weeks”?
Carrianne: “Yeah”.
Vicky: “Okay come every year or this.”?
Carrianne: “No, this is the first time, so um, because it’s a summer. Its s an anthropology summer school”.
Vicky: “Okay I’ve never heard of it, it’s in Xlendi”?
Carrianne: “Xlendi, yeah”.
Vicky: “Okay, I never heard of it to tell you the truth, it’s nice, it’s nice”
Carrianne: “I think it’s only um in the summer months they do it”.
Vicky: “Okay, okay how is your experience”?
Carrianne: “It’s been amazing”.
Vicky: “That’s good, that’s good and you have to, when the summer is nice, in the summer there is so many things to do, so it’s.. you learn and you have fun in the sun”.
Carrianne: “Yeah”.
Vicky: “And so that’s nice, it’s nice to have all those kids together, because probably back home, it’s not that sunny like here”.
Carrianne: “No, it’s not”.
Vicky: “That’s why it’s different, from here to other countries, it is different”. 
Carrianne: “Yeah, yeah, that’s why we need to educate the tourist, including me”.
Vicky: “Yes that’s it, that’s it, but like you, if you come for three weeks and like it’s not, like the majority only come for four days that’s why I think it’s nice to have someone who comes here to study, it’s nice. You like it here”?
Carrianne: “Yeah”.
Vicky: “Have you been here before, or”?
Carrianne: “No, never, never been”.
Vicky: “Okay, okay, okay, okay, that’s nice”.
Carrianne: “Yeah, it’s a lot hotter than home though, it’s very, I’m sweaty most of the time”.
Vicky: “For sure, and probably at home you never sweat but it’s nice, it’s nice to have a break from some because everyone needs a small break”.
Carrianne: “Yeah”.
[bookmark: _Hlk37193092]Vicky: “Okay then, thank you very much for your time”.
Carrianne: “Thank you”.
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~ . So, it s evident that the amount of water that is available and easily
accessible to humans s quite limited and this is mainly surface water of
good quality plus groundwater that can be extracted.

Evapotranspiration and mainly, precipitation are the two basic processes
of the water cycle that determine water availability in a given region, and
which depend largely on the local climate. Availability depends also on the
characteristics of underground rocks (impermeability, etc.). Precipitation,
including rainfall, hail, snowfall and humidity, enriches the surface waters
(lakes, rivers, etc.) as well as the groundwater. Groundwater is mostly found

This picture represents aspects of the water cycle in a typical Mediterranean
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underground lakes but rather, a saturated geologic layer where water is
held in between rock particles. VVater infiltrates the soil through pores,
cracks (fissures), and other empty spaces until it reaches the zone of
saturation where all of the spaces are filled with it. This process happens
when water infiltrating the soil reaches an impermeable layer of rock
that prevents it from penetrating further (known as an “aquitard” or
“aquiclude”). The top surface of the saturation zone s the water table.
‘The level of the water table is higher in regions with high rainfall than
in regions with low rainfall. The water table can rise in wet years and
descend in dry years.

coast. Mark on the picture the following terms that relate to the water cycle:

precipitation, evaporation, groundwater, saltwater intrusion, wastewater, sewage treatment plant

In the Mediterranean islands water demands increase dramatically during
the summer due to tourism. In many cases these high demands are met by
the desalination process in reverse osmosis plants. Some places resort to
transporting water using ships (i.e. in Sardinia, Cyprus, the Cyclades islands).
Nevertheless, managing water in a sustainable way is vital and resort to such
methods should be avoided.

Other measures that should by considered and followed are:
(i) Reducing water consumption.
(i) Using all precipitation efficiently: collecting rainwater in proper
reservoirs (open air or underground cisterns, small darms, etc.).

Enhancing water retention of soils and facilitating the recharge of
natural aquifers, e.g. by small scale terracing of fields on hill
slopes or by artificial recharge of groundwater, etc.

(iv) Maximising the use of other Non Conventional Water Resources
such as the reuse of treated wastewater and greywater, and
desalination using renewable energy.
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aquifers get very little
recharge. Currently,
Libya undertakes a
grand scale project
to mine the fossil
aquifer beneath the
Sahara desert.

CLIMATE & WATER
RESOURCES IN MALTA

Due to its geographical
location the Maltese
archipelago enjoys a
typical Mediterranean
climate characterized
by hot, dry summers
and mild, humid
winters. The average
annual precipitation
is 550mm, however
rainfall is highly
variable from year to
year. The dry period
extends from April

to September. Strong
winds, especially
northwesterly ones
are frequent thus
further enhancing
evaporation.

The sustainable yield
of the aquifers in the
Maltese Islands is
estimated at 23 million
m/yr. It is estimated
that only 15 million
mélyr of groundwater
should be extracted
to avoid further salt
water intrusion.
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