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Abstract
Public awareness, understanding and opinions on any subject are thought to be at the forefront of change, not just concerning personal behaviour, but in impacting government policy. With this as a basis, the following research aimed to look at the UK public’s awareness and understanding of freshwater and the related issues, as well as the North West public’s opinion on freshwater conservation. By using questionnaires given to the public, both by hand as well as online, this research found that only a small percentage had a basic understanding of freshwater, and whilst the majority believed there are issues relating to freshwater, some of the public believed that they would not be affected by the majority of the impacts. This was again shown when looking at the North West public’s opinions on conservation, as these doubts reflected on their beliefs to conservation, yet most were open to the idea of conserving water in order to try and prevent the issues individuals mentioned when questioned. 
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1. Introduction
This piece will look at the UK public’s understanding and awareness of freshwater, the related issues, and how people believe this might affect them. Even though 97% of the Earth’s surface is covered by water from great oceans, vast ice sheets to rivers and streams, only 3% of this is freshwater, and only one percent of this is available at any given time for human use, (Simon, 2001; UNESCO, 2012). Yet with only such a small percentage available, freshwater plays a major part in everyday life, from drinking to energy supply, many aspects of which are not always acknowledged, (UNESCO, 2012), all aspects of which will be heavily affected by the ever increasing global population, as the demand put on freshwater resources will also increase dramatically, and strain will begin to show globally as resources attempt to keep up with these demands, (Lloyd’s Insurance, 2010). 
In order to promote the international commitments made involving water and its related issues, the United Nations declared that 2005- 2015 the Water Decade, (UN, n.d.). With a rising population, climate change and rapid world development, to try to prevent, or at least lesson the future impact of this over usage, steps like conservation of fresh water would have to occur. Yet in order for this plans to happen let alone be effective, the public need to understand why they have to occur and be aware of consequences of what might occur if not action is taken. This piece of research will look at the UK public perception on freshwater issues, and how they themselves might be affected.
1.1 Aims & Hypothesis of Research 
For this research, there are three set aims and one hypothesis to which the research will focus on; revolving around the UK public’s understanding and awareness of freshwater issues. The hypothesis is as follows:
There is a correlation between the UK public’s beliefs on freshwater issues and climate change
Climate change along with the worlds increasing population, is stated by the UN (n.d.) as one of the main drives behind future freshwater issues, and with this, the public’s opinion on one, might affect the other. The three aims for this research are:
To briefly look at the UK public’s knowledge of the basics of freshwater
By answering basic questions of freshwater, the public will then hopefully show their basic knowledge on the subject, as well as their awareness.
What impacts do the UK public associate to a freshwater crisis?
This aim will look at the opinions of the public on what they believe will be the effects would come of a freshwater crisis, and to see if they are aware of the level of which freshwater is relied upon. 
To look as the North West public’s view on water issues and conservation.
As most of the respondent’s will likely come from the NW of England, the last aim of this research will look at the opinions of this group of individuals who come from a region with a high annual rainfall.
1.2 Rationale
The results of this will hopefully show the depth of the understanding that the representative group has for fresh water issues. DEFRA, (2008) stated that whilst water companies and governments can offer incentives to the public to encourage people to save water, but there is still a need for a level of personal responsibility in water efficiency. The level of understanding of the issues found in this research could then be used in the future to see where to put more effort into raising the awareness of such issues to the public on matters such as conservation of freshwater.
1.3 Form of Dissertation
The next chapter of this paper will be the Literature Review. This review will look at past research material concerning freshwater issues, by first looking at the global problem and how freshwater is a heavily relied upon resource, before moving onto to highlight how climate change will also play a part in a freshwater crisis. After this, the review will then look at water in the UK, with highlights on regional variances and current issues. The final part of Chapter Two will focus on the importance of public opinion and perceptions in relation to change, which is the main drive to this research piece. The third chapter is the methodology, examining the best way to collect data for this research piece, comparing the use of interviews and questionnaires. After this, a chapter will look at both the results and discussion, looking at the aims separately, before concluding in chapter five. 














2. Literature Review
2.1Introduction
Freshwater is a precious, finite resource and suitable management is needed to make sure it is sustainable for present and future use, (DEFRA, 2011). In the past, populations learnt how to control and channel water movement, which lead to the decreasing dependence that people, had on living near to water sources, such as springs and rivers (Bell, 2009). In more recent years, fresh water issues have moved away from the problems of transportation, and now focus more on the over-usage of the available water globally. With this precious resource, increasing pressures are coming from multiple sectors, and this chapter will aim to give an insight into these current and future issues through recent literature, as well as looking at the importance of the public in future change.  
2.2 Uses of Freshwater: A global view
In recent times the amount of freshwater available for use has increased due to economic growth as well as technological advances, (Anglian Water, 2010) and so the amount of fresh water which is being used with withdrawn is rapidly exceeding the rate to which the resources can be replaced, (Molle & Vallee, 2009; SABMiller, 2012). Whilst the amount of freshwater stays the same, in a constant state of motion through the hydrological cycle, (NOAA, n.d.), the increasing amount of water being used is putting more pressure on resources. Freshwater resources being unevenly distributed across the world, effective management is becoming highly important, especially with long term findings from NASA’s GRACE (Gravity Recovery and Climate Experiment; 2006) observations, showing changes in the distribution. These changes will then have an impact on the vulnerable sectors which rely heavily upon freshwater across the world, such as agriculture, energy, industry, people and ecosystems, (UNESCO, 2012). [image: http://www.unep.org/dewa/vitalwater/jpg/0214-freshwatertypo-EN.jpg]
Figure One: A map showing the water profiles of separate countries based on the highest user, (World Water Graphics, 2008)


As can be seen in Figure One, each country has different main users of freshwater, with developing countries, such as parts of Africa, being Agriculture, compared to the UK’s industry and domestic sectors being the main users. 
2.2.1 Agriculture
Out of all the aforementioned sectors, agriculture has the largest global water footprint, with the world average being 70%, of all freshwater used in food growth and cultivation, (UNESCO, 2012) yet this percentage can reach up to 90% at a national level in countries such as India & Pakistan, (Perkins, 2012; UN-Water, 2013). Yet with all the water used by agriculture, there is a high waste percentage from cultivation to the final product, through water lost by irrigation, to damage during growth and storage, as well as the estimated 50% of food stuff which never makes it to the plate. (IMechE, 2013). However, estimates state the need for 50% more water for agriculture for the increasing population, by 2030 if this continues, (SABMiller, 2012). Other issues also include the world’s populations diet becoming more water intensive and development rapidly continues, (more meat eaters) and the impact changing climates will have on areas that current having thriving crop production, (UNESCO, 2012). In order to try and conserve water agriculture and its produce need to be seriously monitored, along with water quality and quantity impacts expected to come with climate change, (UNFCCC, 2011).
2.2.2 Energy
Like agriculture, the increasing global population as well as better living standards demand more energy, with a projected increase of 49% from 2007 to 2035, (EIA, 2011). In order to meet this demand, more water will be needed, as energy and water are heavily interdependent; freshwater being needed at various stages of energy production, such as nuclear reactor cooling tanks, to hydroelectric dams, and massive amounts of energy being used in the extraction, cleaning and transporting of water, (National Geographic, 2012; UNESCO, 2012). Even with alternative energy methods, such as biofuels, more energy is being needed to gain access to the water, (Hussy & Pittock, 2012), meaning that any water management plans would have to encompass the worlds energy plans in order to make a difference. 
2.2.3 Industry
The average amount of freshwater used for industry is approximately 22%, (SciVal, 2011). However, like any of these sectors, the national average can vary greatly, with developed countries reaching up to 40%, whilst developing countries only use 5%. Whilst this is a low percentage in parts of the world, developed nations such as the UK and USA have laws and regulations in place which help protect the environment, unlike some developing world counterparts. The rapid rate of development in many low income countries is a major drive behind freshwater usage, (UNESCO, 2012) and in parts of the world, it has been recorded that up to 70% of industrial waste water is dumped, untreated into usable water sources, (Rehydrate, n.d.), meaning that as pressures on freshwater rapidly increase, the environment can deteriorate just as quickly, which will cause problems for development in the future. 
2.2.4 Domestic Use
Freshwater resources are not equally spread throughout the world, and as mentioned in much of the literature, an increasing global population is set to rapidly increase the strain which is being put on these finite water resources, (UNESCO, 2012; Smedley, 2013). In 2011, the world population passed the 7 billion mark, with 2.3 billion people living in water stressed areas, (Hinrichsen, n.d.;One Drop,n.d.)and 780 million lacking access to a clean water source, (UN-Water, 2013.). These figures are predicted to increase in the future as competition increases for freshwater resources. However, in parts of the world, it is not the lack of water which is the problem, but the lack of access to sources, which many charities are trying to change, such as Water Aid, which tries to access the usually high quality water found in groundwater aquifers in developing countries, (UNESCO, 2012). This method is a cheap way of extracting water, not just for basic needs, but for other sectors also, yet recently the rate of extraction is passing that to which the aquifers can be naturally renewed, which has led to dangerous effects in places, including ground subsidence of 6-8 meters in places of Mexico City, (UNESCO, 2012), as well as in China, where extraction rates are that of 25% more than can be naturally renewed, (SABMiller, 2012). 
2.2.5 Ecosystems
Whilst freshwater has many important uses, from agriculture to industry, it is easy to forget that it is also a major ecosystem, holding the largest concentration of life on Earth, including 10% of known animals and 1/3 of all vertebrate species can be found, (UNEP, n.d.). In the UN's World Water Development Report (2012) it is stated that one of the biggest failings in water management is the extensive environmental degradation that has occurred, with a human vs. environment interests being subject to debate for decades. Such an example can be seen in the transformation of the Aral Sea, which lost 2/3s of its surface area due to water being diverted for irrigation elsewhere, (Postel, 2000) as well as the use of dams for energy, which deplete water and fish stocks downstream, but area argued to potentially be a huge source of low carbon power, as well as agriculture, (Smedley, 2013).
2.2.6 Nexus
Whilst in this literature review, the previous sectors which rely upon freshwater have been briefly mentioned separately, they are all however closely linked, with any changes in demands or policies in one can be seen to have effect on the others. However, whilst all these sectors are linked, most of the population don’t know the sheer amount of water which is used in everyday life thought these connections, (Allan, 2011), and the population can no longer afford to be ignorant on the matter. One current such example would be the global debate revolving around the nexus of food-energy-water. As can be seen in Figure One, no country uses an equal amount of water over all sectors, and with predictions for 2030 including the need for 30% more water, 40% more energy & 50% more food and nowhere for those resources to come from, it is agreed that changes need to be made rapidly, (SABMiller, 2012). The ‘nexus’ thinking is a global plan, not just a national one, on how to instigate  the change needed, whilst still being able to meet the current demands worldwide. With water security at the centre, it is thought that food and energy security will follow, (SABMiller, 2012). For example, biofuel usage almost doubled between 2006-2012 in the EU, in an attempt to increase energy security, but in fact added to the pressures placed on agriculture and water with biofuels using 20 times more water than gasoline per mile and causing cereal prices on the world market to rise, (SABMiller, 2012).

2.3 Climate Change
Whilst not directly linked to freshwater, it is the effects which are helping to kick start a global water crisis. The 2007 IPCC report showed evidence that there has been an average global surface temperature rise of nearly one degree post industrial revolution, and is set to continue to rise. This phenomenon, known as climate change, is expected to result in changes to the world’s hydrosphere, (Caldecott, 2007). Effects are thought to include the melting of the world’s glaciers and ice caps, as well as increase intensity of extreme weather events, (UNESCO, 2012; UNFCCC, 2011).
Whilst melting ice caps, might sound useful in relation to water scarcity, it is true that flow will increase for the first few years, as melt water increases, eventually this would rapidly reduce, as the glaciers vanish, causing many streams to dry up completely due to a lack of source, (Environmental Agency, 2008). Similarly, more intense precipitation also could be taken as useful for the future, however this will occur regionally, increasing floods in, as well as being the other side of the scale of the intense droughts that are predicted to occur, (UNFCCC, 2011). Intense floods and droughts will also have a negative effect on both the human and animal population. These weather events could easily cause massive damage to agriculture and human settlements, with cities being especially vulnerable to the effects of floods and droughts, (UNESCO, 2012), as well as the decrease in water quality that due to exacerbated pollution, (UNFCCC, 2011).
Whilst the above effects are the more heard of results of climate change, a temperature increase would also have an effect on the water itself. Water temperature affects the rate at which biological processes and chemical process occur within soil and water, (Arnell & Reynard, 1999). Whilst an increase in temperature can also speed some process up, warmer water can hold less oxygen than cooler water, which will have a massive impact of freshwater ecosystems around the world, and could easily cause some species to die out, (Arnell & Reynard, 1999), especially coupled with the predictions of reduced stream flow.
2.4 Water Use in the UK
Water resources are a condition of multiple variables. In the UK these include the nation’s latitude, the air masses (Appendix I) and the Atlantic Ocean currents on the west of the country, affecting the countries climate, and therefore the amount of rainfall, as well as the temperature of the UK. Whilst the UK can be seen as a collectively ‘wet’ country, regionally the finding can be quite different, with some parts of the South receiving less rainfall on average than the Mediterranean, (Environmental Agency, 2008). Regionally, water resources can vary, and so the issues are faced currently, could be different dependent on location, as well as the public thoughts on freshwater issues. 
[image: ]Figure Two: A map of the UK showing the actual rainfall of January 2012 (MET Office, n.d.)


2.4.1 Regional Climate Variations
Within the UK, the water industry is made up of twelve water and sewage services and fourteen water suppliers, (Water-UK, n.d.; See Appendix II). With over half of all withdrawals being for household use, the average person uses 150 litres a day, which is higher than the global average, (DEFRA, 2008). The annual average rainfall over England and Wales is 890mm, half of this is lost by evaporation (Chapagain & Orr, 2008)  and whilst this still might seem high, it is not equally distributed. Figure Two shows the variations in actual rainfall amount on average throughout 2012. As can be seen it is parts of Scotland, as well as the North West of England and parts of Wales that receive the most rainfall, with a large variance in measurements across the country.  This amount of rainfall effects the way in which water is accessed for use. For example, 90% of the North West of England’s, (United Utilities) water comes from rivers and reservoirs, in comparison to the average 60% for the rest of England, (Michael Skilky, pers.comm, 2013). It also could have an effect on the public’s views on freshwater, such as in the South East, where there is less annual rainfall, the public might be more aware of the need to conserve sources, than elsewhere. 
2.4.2 Water Issues in the UK
 In the last thirty years the UK’s water consumption has increased on average by 1% per individual, which at current levels is unsustainable, (DEFRA, 2008). It was in 2008, that DEFRA released the English government’s strategy concerning water, discussing the current and future issues in relation to the nation, including demands, resources and quality, as well as future management plans. In plans published by the government, as well as regional and local authorities, that water companies should plan for an increase of 20% in certain places population, (Anglian Water, 2010), for good reason. As can be seen in Figure Three, (above) it is the south-east regions of the UK which are usually under the most water stress, (Chapagain & Orr, 2008) for example the East Anglia region is one of the driest regions in the country with around 600 millimetres of rainfall a year, with some areas having annual rainfall than Jerusalem, (Anglian Water, n.d.), and yet it is one of the more densely populated areas of the UK, (Environmental Agency, 2008). With the yearly drought warnings, such as the 2011 droughts, the area is more aware of water resource issues than elsewhere, (Daily Mail, 2012). Figure Three: Levels of water stress in England (Environmental Agency, 2008)

2.5 The importance of public perception on current and future water issues
Doria, (2010) noted that the public’s perception of an issue will play an important role in its management. The paper discusses the need for the understanding the process which influences public perception, how they can contribute to improvement in management options, and how fresh water education promotes understanding of drinking water issues. This is also a view shared by Araya & Mayer (2006), who state that public awareness is essential to improving managing methods, in preparation for a world water crisis, as well as by DEFRA, (2008) who stated the public are at the heart of water efficiency. Previous work has shown that public opinion can have a knock on effect to policy, such as Monroe, (1978), as well as Page & Shapiro, (1983) that looked at the responses of government policies from citizen’s preferences in democracy. These pieces, and others mention that within a democracy, there is a pre-existing presumption that more the public body become aware of an issue caused by human behavior, such as the impacts on the environment, the more enlightened and willing to support sustainability for the environment, (Elliott,  2004). This coupled with the fact that one of the critical components to which policy makers operate, is that of the view of the public, (Leiserowitz, 2006), makes public opinion is an important factor in future change, yet it does not always happen as such. The protection & sustainable use of fresh water resources cannot succeed unless the public have knowledge of the issue itself, (Mirvis & Clark, 1998). In recent years there has been a noted increase in public knowledge of the issues surrounding fresh water, (Araya & Mayer, 2006), which is thought to stem partially from increasing events such as World Water Day & World Water Monitoring Day, which promote the knowledge of current fresh water issues as well as educating the public on what they can do to help. In 2003 a report was published about the state of Georgia’s public perception of water issues and respond to motivational messages, (Responsive Management, 2003). Among the results found, water quantity and quality are one of the most important environmental issues perceived by the Georgia public, yet there was greater concern for the quality over quantity issue, with 44% saying quality. Other findings included the thoughts and support for water conservation methods and that many residents did not know how much water they actually consumed, (Responsive Management, 2003). So, if the public have an understanding and awareness of freshwater issues, and what the effects will be, this will, theoretically, place pressure on government officials to create changes. Yet, before any change can occur, the level of public understanding and awareness would have to be seen, order to see what would be need further information on. 
2.6 Summary
As previous literature has stated, the increasing populations, rapid urbanisation and climate change are threatening global freshwater resources, which will in turn have a huge impact on all that rely upon water from basic human needs, to agriculture and energy, (UNESCO, 2012; UN-Water, 2013.) and the population can no longer ignore such issues, (Allan, 2011). In the UK, these impacts will come in the form of changes in regional rainfall patterns, water availability as well as the decreasing in food and energy security as freshwater use becomes increasing competitive, not just at home but abroad also.
In order to try and mitigate such disastrous affects for the future, public water conservation needs to become the forefront in change, not just regarding household water, but the concept of virtual water (Allan, 2011; DEFRA, 2008) as well as ‘nexus’ thinking of how everything is linked globally. To do this, the public need to be aware of the future consequences, as well as have the knowledge of why to conserve, but how to also. In doing this, the public could then, theoretically, have an impact on the nation’s policy in relation to conserving water for the future, and by being a country with a higher than average daily water use, be the first step in a global water change. 













3. Methodology
3.1 Introduction
This chapter will go onto discuss the methodology used in order to gain the data needed for this piece of research, such as how the focus of research affects the choosing of a method best suited, as well as the layout. As stated in Chapter 1, the aims for this research include the use of the UK’s public opinions, for their awareness of any freshwater issues, as well the public’s knowledge of these issues, such as if the public believes there is such a problem, as well as their thoughts on their part in freshwater conservation. 
3.2 Methodology Selection & Content
In order to gain the necessary data for this research, social methods must be used in order to gain the public’s opinion on freshwater. Interviews were considered as they would allow for in depth responses to a set structure of questions which the interviewee can expand upon, (Winstanley, 2009).  This means that there interviewee would be able to expand on each question as much as they wanted, whilst still being able to compare the results from different respondents. However, in order to gain a representative sample of the UK public’s views, interviews limit the number of respondents as sufficient time is needed to conduct, transcribe then compare the qualitative information from the interviews, and therefore were excluded from this data collection. Whilst questionnaires require less time to complete allowing for a larger sample pool, as well as having a wider target audience as the research does not need to be with the respondent was they complete the questionnaire as they would for an interview, (Munn & Drever, 1990). This allows for the number of respondents desired to be reached, whilst still being relatively time efficient and gaining comparable results. 
As can be seen in the table below (Table 1), quantitative and qualitative features differ, with qualitative being more flexible, and descriptive, whereas the quantitative answers would be fixed, and easily comparable between respondents, (Miller & Dingwall, 1997).
Table One: Claimed features of qualitative and quantitative methods
	Qualitative 
	Quantitative 

	Soft 
	Hard

	Flexible
	Fixed 

	Subjective
	Objective

	Political
	Value free

	Case Study
	Survey

	Speculative
	Hypothesis testing

	Grounded
	abstract



The questionnaires will allow for both closed answer questions with either single answer (i.e. Yes/No Reponses) as well as multiple responses (such as the ways the individual tries to conserve water) to begin with, (Winstanley, 2009). There will also be some open ended, descriptive questions which will allow the respondent to be more flexible on answering the questions, (Miller & Dingwall, 1997). The flexible qualitative questions will allow for the respondents opinions to be recorded, giving their thoughts on what the individual thinks of as a freshwater issue to varying degrees of elaboration, (Winstanley, 2009), whereas closed, one answer questions can test their knowledge and awareness of freshwater, and be easily comparable between respondents. This mixture of qualitative and quantitative questions will allow for the comparison of respondents results based, on results such as gender, location etc. to their views of freshwater issues. 
3.3 Method Development- Pilot Questionnaire
Before collecting any data from a large group, a small pilot questionnaire was undertaken in order to ensure that the layout was suitable, as well as the questions being easy to understand and be of use to this research, (Winstanley, 2009). A small number of questionnaires were completed by members of individuals, and the feedback illustrated some key points. First, the layout which includes basic information (i.e. age, gender etc.) at the start of the questionnaire caused some respondents to be less inclined to complete or be descriptive in their answers of the questionnaire when they could see no use to the questions. Secondly, the questions involved were mainly qualitative, whilst being useful in gaining the individuals opinion on the subject, made the comparing of results as well much harder with more information to sort through and time consuming. Other issues included some questions needing to be more simplistic for everyone to understand what was wanted from them. Questions were also thought to be not valuable once the results were revealed, as they did not reflect the aims mentioned in Chapter 1. A copy of the pilot questionnaire can be found in Appendix III.
3.4 Finalised Questionnaire
In order to gain the best representative sample of the UK public’s opinions, whilst still being manageable, between 80-100 responses will be needed to give a wide variation of results, from different age groups and genders, for later comparison. With a mixture of eighteen open and closed questions, a finalised questionnaire was then given out to the public in various ways. This version included opened ended questions which allow an individual to respond how they wish, which the pilot questionnaire lacked. The questions were set in a brief and simple manner, which was easier that previous to understand as well as respond too.
With postal return rates for questionnaires being low, (Muun & Drever, 1990) the internet was decided to be a better option in order to gain the highest return rate. By using social networking sites such as Facebook, Twitter etc. as well as posting on useful websites, such as the Guardians comment section, the questionnaire were then able to reach a wider part of the UK public, and hopefully gain the most reliable information. As well as this, questionnaires were also handed out on the street to various members of the public to respondents that otherwise may have been limited, such as older age groups who may not have internet access of a computer, which would have  shown in the result later on. A copy of the finalised questionnaire, as well as the briefing cover letter can be found in Appendix IV & V respectively. 
3.5 Risk assessment and Ethics 
As previously stated, this research will involve input from members of the public, and because of this, it will require an Ethics approval. The data gained from the respondents will only be used in this research piece, as that is what the individuals gave their permission for when they completed the questions. The questionnaires have no personal questions, except that of the basic, (i.e. gender, age etc), none of which can be used to trace the answers back to a specific person, as no names are recorded throughout this collection period. 
With any research piece, risk assessments need to be carried out in order to make sure that the researcher is safe. For this research piece, the assessment includes the dangers of public interaction when filling out questionnaires, personal safety and computer work. These are low risk when managed, such as staying in public areas when approaching public, being polite as well as moving away from those who exhibit violence to the persons. Carrying a mobile phone in case of emergencies, as well as letting a third party know the researcher location for safety will reduce any risk. However, since most of this research will take place at a computer, such as distribution as well as the write up, regular breaks will be taken in order to avoid eyestrain and back problems. A copy of the approved Risk Assessment form can be found in Appendix VII. 
3.6 Summary
After considering other possible social methods, such as wide spread interviews the final method chosen is the use of an eighteen question questionnaire, with a mixture of open and closed responses. These will be both handed out, as well as be completed online in order to reach a wider audience and respondent pool, before being analysed in the following chapter. 

4. Results and Discussion
With the 87 individual questionnaires were completed are returned by the public, from both hand outs as well as online, the following chapter will look at the results and discussion them in relation to the aims and hypothesis stated in Chapter 1. 
4.1 Demographics
In the questionnaires, the last five questions (13-18) asked the respondents their basic information, in order to see who was reached. This section will briefly look at the age, gender and location of the respondents.  As can be seen in Figure Four, (below), there was a high number of female respondents compared to males (50:37) spread over the four pre-set age categories: 18-24, 24-34, 35-54, 55+. The majority of the responses came from the online questionnaires with the hand-outs supplementing the final category (55+), which was the reasoning behind the two distribution methods. 

As can be seen in Figure Four above, the majority of the results came from the 18-24 age bracket, whilst the other three had a more even spread of respondents. 



Figure Five (above) is a graph showing the location of the respondents based on region in the UK, (Excluding Northern Ireland); North West England, North East England, South East England, South West England, Wale, Scotland, Midlands and the East of England. As predicted in Chapter One, the majority of the respondents came from the North West, (59) which will be needed in relation to the third aim, with the remaining spread out over the rest of the UK. This means that very little responses were gained from elsewhere in the UK, and will make it hard to compare regional opinions.
The following sections will now look at the results in relation to the aims separately. 
4.2 To test if there is any association between the UK public’s views on freshwater issues and climate change
Climate change is stated in previous literature as a major drive behind the current and future freshwater issues that the world will face, being the cause behind changing annual rainfall and distribution, (UNESCO, 2012; DEFRA, 2008; Chapagain & Orr, 2008). And with this, it could be possible that an individual’s opinion on climate change could reflect on their opinion of freshwater issues. In the questionnaires, question four asked if the respondents believed there are issues concerning freshwater resources, whilst question seven asked their opinion on climate change. Then, by using the program Minitab a Chi-Square Test for Independence was completed in order to see if there is in fact any correlation between the respondent’s answers of the two questions. The headings which were used are: YY, YN, NY & NN. With this type of statistical test, null and alternative hypotheses are required: 
Null: The public opinion on freshwater issues and climate change are independent
Alternative: There is a correlation between the public’s opinions on Climate Change and freshwater issues

          YY     YN     NY     NN  Total
    1     25      6      4      2     37
       24.67   5.10   2.55   4.68
       0.005  0.158  0.822  1.533

    2     11      0      1      4     16
       10.67   2.21   1.10   2.02
       0.010  2.207  0.010  1.932

    3     13      1      0      3     17
       11.33   2.34   1.17   2.15
       0.245  0.771  1.172  0.337

    4      9      5      1      2     17
       11.33   2.34   1.17   2.15
       0.480  3.007  0.025  0.010

Total     58     12      6     11     87

Chi-Sq = 12.724, DF = 9, P-Value = 0.175
Figure Six: The results of the Chi Square test for Independence between Q4 & Q7


As can be seen in the highlighted section of Figure Six the P-Value for this higher than 0.05 and therefore the null hypothesis can be rejected. However, as some of the cells have less than 5 expected counts, the test is redone with the YN & NY columns combined.





         YY  YN/NY     NN  Total
    1     25     10      2     37
       24.39   7.99   4.63
       0.015  0.506  1.490

    2     11      1      4     16
       10.55   3.45   2.00
       0.020  1.744  2.000

    3     13      2      3     18
       11.86   3.89   2.25
       0.109  0.916  0.250

    4      9      6      2     17
       11.20   3.67   2.13
       0.434  1.479  0.007

Total     58     19     11     88

Chi-Sq = 8.969, DF = 6, P-Value = 0.175
Figure Seven: The redone results of the Chi Square test for Independence between Q4 & Q7 (YN/NY Category)


As can be seen, once again the P-Value is 0.175, but the results are once again interpreted with scepticism, as some of the cells still have an expected count of less than 5.
4.2.1 Discussion of Hypothesis
The Chi Square Test for independence requires an expected count of five or higher in order to give more accurate results from the test, (Reading University, 2011). In this case, both results show a P-Value of 0.175, and with scepticism, gives no evidence in which to reject the null hypothesis that the public’s opinion on freshwater issues and climate change are independent. 
4.3 To briefly look at the UK public’s knowledge of the basics of freshwater
The first aim of this research piece intends to briefly observe the UK public’s knowledge on the basics of freshwater, with the reasoning behind such being that in order for a change to be made, first there needs to be an understanding as to why it is needed, (Allan, 2011). 
By using the results from the first three questions in the questionnaires given to the public, the respondent’s knowledge of the basic of freshwater will be briefly tested. 

Figure Eight shows the results of the 87 respondents to the first question: The following questions will look at your knowledge of freshwater. Approximately, how much of the world’s water is fresh? 
Out of the 87, 37 individuals correctly answered the first question with ‘less than 3%’. Whilst this answer gained the highest number of responses, 42 individuals answered incorrectly and 8 were stating ‘Don’t Know’ as their response. This means that 57% of the sample did not know the correct answer to this question. 
The second question asked the public: Which of the following ‘sectors’ uses the most freshwater on average globally? 

As can be seen in Figure Nine, domestic use rated the highest among the respondents in relation to average global water use, with 28 replies making up 32% of the responses. The correct answer however is agricultural use which uses on average 70% of global freshwater use on average, (Perkins, 2012; UN-Water, 2013). This response gained 21 replies (24%) from the public, and has shown that less than a quarter of the sample population knew what the majority of freshwater is used for. 10 individuals marked the ‘unsure’ category, meaning that 64% of the sample believed incorrectly what uses the  most freshwater on average. 
Table Two: A table showing the respondents answers for Q1 & Q2
	 
	Agriculture
	Industry 
	Energy
	Ecosystems
	Domestic
	Don't Know
	

	Don’t Know
	0
	2
	0
	1
	3
	2
	8

	Less than 3%
	13
	7
	3
	1
	9
	4
	36

	10%
	6
	6
	2
	0
	6
	3
	22

	50%
	1
	3
	1
	1
	6
	0
	12

	90%
	1
	0
	1
	0
	4
	1
	7

	
	21
	17
	7
	3
	28
	10
	

	
	
	
	
	
	
	
	


As can be seen in Table Two, the number of people who answered both questions one and two correctly was just 13 out of 87, showing that out of the respondents, 15% seemed to have a basic understanding of freshwater and its importance, based on these two questions.
Question three was an open ended question asking the respondent if they had ever heard of the term ’virtual water’ and if so could they describe what it is. Out of the 87 respondents, only four answered yes and gave their definitions:
‘The amount of water embedded in a product during its lifespan, from one place to another’
‘Virtual water is the amount of water that is embedded in food or other products needed for its production’
‘The amount of water embedded in a product needed to make it, i.e. water to grow crops etc.’
‘The water that goes into growing food etc.’
As can be seen by these four answers, they are all similar in response, with varying degrees of detail, but are all correct in what is stated. As mentioned in Chapter 2, virtual water is the water embedded into a produced during its life, for example, not just for the growth of a crop, but the water needed for transport and storage also (Allan, 2011). This had a very small response rate from the public, showing that very few of the individuals had ever heard or understood the concept, which highlights the reliance upon freshwater. 
4.3.1 Discussion of Aim one 
After analysing the results of the questions relating to the first aim of this research, it can be seen that there is little in the way of previous knowledge on the basic of freshwater. Whilst the correct answer to the first question was the most gained the responses out of each of the options, the second questions correct answer of agriculture was not. Average global water use is agriculture by far, however in the UK, the largest users on average for the nation is in fact industry and domestic, as seen in Figure 1(page 5) as well as stated by DEFRA (2008) in their published England water strategy document. Whilst the respondents have shown a lack of knowledge of the basics, this could be influence from the fact that the UK’s use is very different form that of elsewhere in the world. Yet it also confirms what Allan, (2011) stated in his book on virtual water, that many do not know the volume of water that is used in everyday life, as they don’t understand what water is used for exactly, which reflects on the number of answers on the third question. 
With 15% of the public correctly answering the first and second questions, and only 3 respondents within this having an idea as to what virtual water actually is, it seems that in order for there to be any form of public lead change, based on these results, the public would first have to educated themselves on how heavily the global population relies upon freshwater, and what issues are predicted to come in relation to these pressures. In terms of freshwater, theoretically, if an individual knew just how much freshwater was accessible, and how resources are already being used, and what the future demand is predicted to be, they would be more likely to conserve water and change their behaviour in relating matters, (DEFRA, 2008; Monroe, 1978; Doria, 2010), such as food waste and energy use.
4.4 What impacts do the UK public associate to a freshwater crisis?
This second aim revolves mainly around the responses from questions four, five and six of the questionnaire, two of which (5&6) are opened ended, descriptive answers, which will show the public’s opinions on freshwater issues. 
Question four first asked the respondents whether they believed there were any issues concerning freshwater, with a simple ‘yes/no’ answer, as can be seen in Figure Ten. 

Out of the 87 respondents, 70 people answered that they believed that there are in fact issues concerning freshwater, whilst 17 thought otherwise. For the next two questions, the information will come from the 70 who answered yes to question four, as questions five (What issues can you think of concerning a freshwater crisis?) and question six (How do you believe that these issues will have an effect on you and your household?) relate to this opinion. 
Question five asked the 70 respondents what issues they can think of concerning a freshwater crisis. Within the descriptive answers, drought was the most mentioned issue that individuals linked to a freshwater crisis, and was mentioned seventeen times throughout the results. Two of these responses mentioned the areas to be effected would be sub-Saharan Africa as well as South England; two very different parts of the world. These two areas are in fact predicted to suffer from increasing droughts, due to both climate change as well as population pressures, (UNESCO, 2012; DEFRA, 2008), which links into the second most mentioned issue; shortages in areas already experiencing issues, such as the areas already mentioned. Throughout the rest of the questions answers, the majority of the respondents did not specify the issues thought of, but vague points as answers. Lesser mentioned issues included that of food shortages, the issues revolving around the uneven distribution of water globally, and how politics will become a feature in freshwater management. These points have also been mentioned in chapter two, with the latter two especially being tied to the future of a crisis. The worlds water is not evenly distributed, and so, is a crisis was to occur, who ever had control of the water would have an upper hand in a highly valuable resource, one that the there is no replacement for, (Elliott, 2004).
One respondent replied to question five, with 
'The lack of freshwater available to many 3rd world countries is likely the biggest issues I can think of. In terms of virtual water though, people think of freshwater as only needed to wash or for consumption and many don't realise the volume needed to produce much of the world’s food supply.'
This comment is similar to the rationale of this research in that do the public understand what and how much water is used for every day, and yet by stating this, have shown a lack of insight into the fact that a larger issue to come of these shortages would be a global food shortage etc. (SAB Miller, 2012). 
The next question had nearly sixty responses when asked how the issues mentioned will affect the individual’s household. The most mentioned by far issue was the rise in bills that would follow a water crisis, not just in the UK, buy elsewhere also. Repeated in most pieces of relevant literature, (UNESCO, 2012; WWF, n.d; SAB Miller, 2012), the increasing global population, climate change and current management would cause an negative impact on sectors such as agriculture and energy, as well as increasing the value of water itself, all of which would have an impact on living costs. Another issue mentioned was the restrictions that would most likely be implemented in the future, as a method to try and curb the public's water use, such as increased 'hose pipe bans' and extended installation of water meters within the UK. Other, lesser mentioned issues include that reduction in water quality, more media attention and increased politics of water, whilst seven respondents replied that they doubted they would be affected at all. 
4.4.1 Discussion of Aim Two
Currently 30% of households in England use a water meter, and whilst this provides an incentive to save water, (DEFRA, 2008) the majority of the country does not. As respondent No. 69 (Appendix VII) 'I don't feel my house hold is affected. I am aware of water wastage, but I pay a yearly water bill- instead of using a water meter.' This response shows a narrowed mind on a households use of water, and as stated in a document released by DEFRA titled 'Future Water: the Government's water strategy for England there is a need for personal responsibility when referring to water efficiency, which some of the public as has been seen from this results lack. Another example of this lack of insight that Allan (2011) mentions would be respondent No.62 to question six; 'They don't. Living in the North of England with many nearby reservoirs, lakes, ponds etc. we suffer little from the lack of freshwater. The only time lack of freshwater affects us is when droughts or water shortages abroad cause a reduction in food making the global price go up. Or when the southerners use all the water and demand they use northern reservoirs so they can wash their cars and have ten baths a day.'  The respondent is correct in the fact that water shortages do cause an increase in global food prices, the fact that they do not seen the issues as affecting the whole of the UK, suggests a lack of concern for the future, and how it may affect others, and with this thinking, a lack of will to try to conserve water and reduce waste when the individual believes there is no need. 
The answers to questions four, five and six have shown that the majority of the sample believe the issues revolving around freshwater reserves, and out of the 70 who believed this, the responses, whilst vague in some areas, showed that most had a good understanding of what issues are predicted at a global level from the physical, such as the increase in droughts to the political as water value increases, which may affect the balance of power in the world. However, even though there was a general consensus of knowledge from the respondents in the fact that a major impact to affect households, would be a rise in bills, not just water, but food and energy also, there were also replies, suggesting doubts that it will affect them personally, or a lack of care in the case of respondent No. 62 people in different parts of the UK. 
This research has shown from the sample taken, the UK public has a good understanding of many of the issues that are predicted to follow a global water crisis, there also seems to be by some a lack of want to change their behaviour, which is needed if water efficiency is to become part of everyday like in the UK.
4.5 To look as the North West public’s view on freshwater conservation.
This last aim will focus on the North West respondents of the questionnaires. This is for two reasons, first, as predicted in Chapter 1, the majority of the respondents have stated the North West as the region they are from giving the largest sample size.  Second, as respondent No. 62 stated, the NW is known for being ‘wet’ with 90% of the region’s water coming from surface run off, (Michael Skilky pers. comm, 2013), which could reflect on this groups opinions on the need to conserve water.
In order to see the North West public views on freshwater conservation, first they were asked if they personally try to conserve water. This was asked in order to see which of the respondents would actively class themselves as trying to conserve water.  Out of the 59 respondents from the NW, 52 of them replied with ‘Yes’, and seven with ‘No’, those individuals which replied with a yes, were them asked to give reasons for this from the set options, as can be seen in Figure Eleven.

As can be seen in the graph above, the option of both conservation of the environment as well as saving money on bills are seen as the drivers behind the reason for conservation, with few replying with the separate reasons, and no one offering an alternative reason to conserve. 
Question nine asked the respondents if their household tried to conserve water with different methods, replying with as many as applicable, the result of which can be seen in Figure Twelve.

According to the NW respondents, ‘waiting till the washing machine/dishwasher was full before use’ was the most popular method in households, closely followed by ‘turning off taps when brushing your teeth.’ Surprisingly, owning a water meter was recorded by fifteen respondents, which is a high amount, when the UK does not require them to be compulsory, (Dresner & Ekins, 2006).
Three individuals replied with saying that their household tries none conservation methods, yet they replied to question ten that they do try to conserve water, whilst five offered other methods which their household attempts to conserve water.
No. 29 ‘We use a large container outside to collect rain water and use that to clean cars and water plants’
No. 32 ‘Washing the car with a bucket instead of using hosepipe’
No.39 ‘Taking showers rather than baths’
No.64 ‘Not using garden hose for silly purposes, like washing car and ground flags’
No.74 ‘Using rainwater for garden’
Out of the five ‘other’ responses given, four of them involve outside water use, such as replacing hosepipe use with a bucket of water, as well as collecting rainwater for outside use. Respondent No.39 replied with taking showers instead of baths, however, in order to save water from the change, the shower would have to be less than four minutes, (Consumer Energy Centre, n.d.).  
4.5.1 Discussion of Aim 3
After looking at the replies from questions nine, ten and eleven by the North West respondents, some conclusions have been formed. With the replies given, it seems that the majority of the public acknowledge that there are issues revolving around freshwater resources. The majority replied that their reasons for conserving water was to help the environment as well as save money on bills, the replies to question nine, in which ways the public try to save water, also show a mix of this. However if the replies from the NW respondents to questions five and six, which can be found in Appendix VII show that the majority of issues the NW think are related to a water crisis are to do with rising costs and restrictions which will be put on households, as well as some, such as the previously mentioned respondent No. 62 who doubted they would in fact be effected by any water resource issues. With this in mind very few mention environmental effects. 
In all, it seems that according to the respondents from the North West, the majority of them are open to the idea of conservation, not just for economic reasons, but also to help preserve the environment also. However, the findings also show that whilst some are open to conservation, some believe that there is no need for such in the North West of England as none of the issues linked to freshwater will affect them, and it is these opinions which will hinder the plans to try are save water globally, (DEFRA, 2008; Allan, 2011) as the individuals try and remove themselves from the nationwide equation as it were, to conserve.
Even though some of the public have doubts as to the effects, most of the North West respondents understood that they should try to conserve water domestically, even if the region itself does not feel any major water shortages. This is a huge step in the way forward to conservation, as DEFRA (2008) stated, a personally responsibility is needed for this to occur.
4.6 Limitation of Findings
Whilst this research has shown some interesting results between freshwater issues and the UK public, these cannot at extent be used as a representation for the UK in its entirety. Whilst the third aim focused on the North West of England, which had the most respondents, the first two looked at the UK as a whole. However, the sample of respondents collected from each region was too varied to gain a detailed comparison, with too few coming for regions such as Wales, Scotland and the South West of the UK. This means that in order to be able to compare the regional results, a larger respondent pool is needed from those areas. This would offer more data which could be compared, as well as giving more detailed results to work with. As can be seen in Figure Four the majority of the results came from the 18-24 age bracket, whilst the other three had a more even spread of respondents. This could have a reflection on the online distribution methods, which would also change with a wider spread hand out of the questionnaires.
Another slight limitation to this research was the fact the during the Chi- Squared test for Independence, some of the cells did not meet the expected count of five or more, which placed scepticism on the results found.
4.7 Summary
This chapter has looked at each of the aims and the hypothesis separately, by using the results gathered from the questionnaires in order to give an insight into the UK public. 
The hypothesis which suggested that there was a correlation between the UK public’s opinion on belief in freshwater issues and climate change has been rejected in favour of the null by using the Chi-Square test for Independence, when the results revealed a P-Value of 0.175. However these results are treated to some doubt, and would need to be further expanded upon to state this conclusively.   
The first aim of this showed that very few of the public had a even a basic knowledge of freshwater resources, with only 15% answering the first two questions correctly, and four respondents in total having the level of knowledge to understand what virtual water is. This could have a major impact on the future of freshwater issues in the UK, as without such knowledge the drive to cause change might be lacking. The results of the second and third aims showed some similarities to each, with both, the first on the UK public opinion on freshwater issues and the latter focusing on the North West region and conservation. Both showed that whilst many of the respondents understood the issues of freshwater, and the reasoning to conserve, many have disassociated themselves form the impacts that are predicted to happen, stating reasons such as location will mitigated these effects. 










5. Conclusion
In conclusion to the results gathered from the use of questionnaires, as well as the limitations that this piece of research has, it seems that the UK public have a basic awareness of freshwater issues, and whilst this awareness is good, they lack the understanding behind it. This lack of understanding could be what prevents many of the public from conserving water, and reducing their water footprint, not just through domestic use, but from food and energy waste also. Whilst, in the past this lack of knowledge might not have been an issue in itself, in current times the global community cannot afford to be ignorant of the issues any longer, (Allan, 2011), especially as it is the public who are at the forefront for change, and who could influence the governments and water companies to put conservation as a top priority. 
5.1 Further Research
This research, whilst showing the basics of the UK public’s awareness and understanding on freshwater issues, further research is need in order to see the true extent of this, with a higher number of respondents, a more detailed analysis can be formed, showing where change is needed, as well as how best to reach the public. As mentioned multiple times throughout this piece of research, it is the public who can control change, especially when the change needs their input, as well as governments and companies. Further research could focus upon educating the population on issues, in a bid to increase their understanding, and how they can make a change. With such a large subject such as freshwater, the research opportunities are endless.
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Appendix I	Air Masses affecting the UK, (Geography Fieldwork, 2011)
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Appendix II 	Water-UK (n.d.) 

Appendix III
The following questions are about your basic information.
1. Please select your gender.
Male				Female
2. Water group does your age fall into? Please select one of the following:
18-24				25-34	
35-54				55+
3. What is your current employment?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
4. What is your highest education level received to date?
No qualifications		GCSE/O level
A Level/ Access			Undergrad degree or equivalent
Post grad degree or equivalent
Other (Please specify): ……………………………………………………………………………………………………………………………………………………………
5. Which part of the UK are you from?
Scotland			Northern Ireland
North West England 		North East England
Wales				Midlands
Southern England		South West England
Eastern England
The following questions will look at your knowledge of freshwater.
6. 70% of the world is covered by water. Approximately, how much of the world’s water is fresh?
Over 90%				50%
10% 					Less than 3%
Don’t know


7. Which of the ‘sector’ uses the most freshwater on average globally?
……………………………………………………………………………………………………………………………………………………………
8. Have you ever heard of the term ‘Virtual Water’? If Yes, please give your definition.
No				
Yes:………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
The following questions will now go onto to look at your opinions concerning freshwater
9. Do you believe there are issues concerning freshwater resources? i.e. scarcity and over usage.
Yes 				No

10. What issues can you think of concerning a freshwater crisis?
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
11. How do you believe that these issues will have an effect on you and your household?
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
12. Do you think that Climate Change will have an effect on the world’s freshwater resources?
Yes 				No
13. Do you know what sources your water company gets its freshwater from? Please select all appropriate.
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
14. Does your household try to conserve water by:
Taking short showers		Turning off taps when brushing your teeth
Only using the washing machine or dishwasher when they are full
Owning a low flush toilet, i.e. dual flush valve
Owning a water meter		Repair dripping taps
None
Other (please specify): 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
15. Do you personally try to conserve water?
Yes 			No
16. If yes, why would you?
To save money from water and energy bills
To help conserve the environment
Other (please specify): …………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
17. Up to half of the water used by the public is lost due to leakage. Do you believe that it is up to the water companies to control the situation, or should the government become involved too?
Water companies			Government
Both					Neither
18. Has this survey had an impact on your views of freshwater at all?
Yes, it has raised my awareness on such issues
No, it has not changed my views


Thank you for taking part in this survey, if you have any questions on this survey, please contact me on KMcloughlin1@uclan.ac.uk


Appendix IV
Briefing Information
My Name is Kirsty McLoughlin, and I am currently in my final year of my BSc degree in Environmental Hazards at the University of Central Lancashire. For my dissertation I am looking at the UK’s public perception and awareness on issues concerning freshwater. To do this, I am asking you to fill out a basic questionnaire, which will ask questions relating to freshwater and you’re opinions to do with relating issues.

If you agree to take part in this questionnaire, then it should take less than ten minutes, and whilst you have the right to withdraw your consent from this project at any time, no names or identifying questions will be asked, and all results will remain confidential during this project.

Thank you for taking the time to complete this questionnaire.
Kirsty Mcloughlin
KMcloughlin1@uclan.ac.uk	

Supervisor:
Dr Mark Toogood
MToogood@uclan.ac.uk











Appendix V
Freshwater Issues Questionnaire
1. The following questions will look at your knowledge of freshwater. Approximately, how much of the world’s water is fresh?
Over 90%				50%
10% 					Less than 3%
Don’t know
2. Which of the following ‘sectors’ uses the most freshwater on average globally?
Industry 			Domestic	
Energy				Ecosystems
Agriculture			Don’t know
1. Have you ever heard of the term ‘Virtual Water’? If Yes, please give your definition.
No				
Yes:………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
The following questions will now go onto to look at your opinions concerning freshwater
2. Do you believe there are issues concerning freshwater resources? i.e. scarcity and over usage.
Yes 				No

3. What issues can you think of concerning a freshwater crisis?
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
4. How do you believe that these issues will have an effect on you and your household?
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
5. Do you believe in the phenomenon known as Climate Change? 
Yes 				No
6. Do you know what sources you water company gets its freshwater from? Please select all appropriate.
Groundwater 			Surface water (Tidal)
Surface water (non-tidal)	Do not know
7. Does your household try to conserve water by:
Taking short showers		Turning off taps when brushing your teeth
Only using the washing machine or dishwasher when they are full
Owning a low flush toilet, i.e. dual flush valve
Owning a water meter		Repair dripping taps
None
Other (please specify): 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
8. Do you personally try to conserve water?
Yes 			No
9. If yes, why would you?
To save money from water and energy bills
To help conserve the environment
Other (please specify): …………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
10. Up to half of the water used by the public is lost due to leakage. Do you believe that it is up to the water companies to control the situation, or should the government become involved too?
Water companies			Government
Both					Neither

11. Has this survey had an impact on your views of freshwater at all?
Yes, it has raised my awareness on such issues
No, it has not changed my views
The following questions are about your basic information.
12. Please select your gender.
Male				Female
13. Water group does your age fall into? Please select one of the following:
18-24				25-34	
35-54				55+
14. What is your current employment?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
15. What is your highest education level received to date?
No qualifications		GCSE/O level
A Level/ Access			Undergrad degree or equivalent
Post grad degree or equivalent
Other (Please specify): ……………………………………………………………………………………………………………………………………………………………
16. Which part of the UK are you from?
Scotland			Northern Ireland
North West England 		North East England
Wales				Midlands
Southern England		South West England
Eastern England

Thank you for taking part in this survey, if you have any questions on this survey, please contact me on KMcloughlin1@uclan.ac.uk
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Figure Four: The age and gender of the respondents
Male	18-24	25-34	35-54	55+	13	6	9	9	Female	18-24	25-34	35-54	55+	24	10	8	8	Age bracket of respondents
No. of respondents
Figure Five: Locations of respondents
NW	NE	SE	SW	Wales	Scotland	Midlands	East	59	9	2	2	1	2	7	5	Location by Region
No. of respondents in region
Figure Eight: Approx. how much of the world's water is fresh?
Over 90%	50%	10%	<	 3%	DK	7	12	23	37	8	Approximate freshwater percentage
No. of Respondents
Figure Nine: Opinion on which of the Sectors use the most freshwater on average globally 
Industry	Agriculture	Ecosystems	Unsure	Energy	Domestic	18	21	3	10	7	28	Sectors using freshwater
No. of Responses
Figure Ten: Are there issues concerning freshwater resources?
Yes	No	70	17	Answer
No. of Responses
Figure Eleven: The reasons why the NW public try to conserve water
To help conserve the environment	To save on energy 	&	 water bills	Both	Other	10	8	34	0	Reasons to conserve water
No. of Respondents
Figure Twelve: Different methods of household conservation by the NW public
Taking short showers	Turning off taps when brushing your teeth	Only using dishwasher/washing machine when full	Owning a low flush toilet	Owning a water meter	Repairing dripping taps	None	Other	12	39	43	21	15	24	3	5	Different menthods of household conservation
No. of replies
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Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
1 Less than 3% Industry no yes Hose Pipe Ban // no DNN


2 10% Agriculture no yes Leaks in pipes, Drought Larger Bills yes Groundwater
3 Less than 3% Agriculture no no // // no Surface (non-tidal)


4 10% Industry no Yes Waste of Resources Larger Bills yes Groundwater


5 DN Industry no yes
Purity, access, crops/ food supply, impact on 
manufacturing Food costs, hygiene yes DN


6 DN DN no Yes
Drought, agriculture leading to food 
shortages Increase water bills yes DN


7 Less than 3% Industry no Yes Over usge in households, waste Bills rise, drought Yes Surface water (non-tidal)


8 10% Human settlements no Yes Climate Change Doubt it will happen in my lifetime Yes
Groundwater; Surface water, 
(non-tidal)


9 10% Human settlements no yes Drought Rationing of water yes
Groundwater; Surface water, 
(non-tidal)


10 10% Energy no Yes Farming (lack of water) polution, drought no Groundwater; 
11 10% D/K no Yes // // no Groundwater


12 50% Industry no no // // no D/N
13 over 90% domestic no no // // no D/N


14 50% Industry no no // // No D/N
15 Over 90% domestic No No Government Lies No No All


16 50% domestic No Yes Over use, droughts, lower water quality Rise in prices, ie bills Yes
Surface Water (tidal): 
Groundwater


17 Less than 3% D/K No No // // No D/K


18 Less than 3% Agriculture


The amount of water 
embedded in a product during 
its lifespan, from one place to 
another Yes


Over usage, with pressures from climate 
change and increased demands Rise in bills, more restrictions Yes Surface Water (tidal)


19 over 90% domestic no Yes Droughts, lack of clean drinking water Higher bills, Yes
Groundwater: Surface (non-
tidal)


20 50% Industry no Yes
shortage in areas already suffering from a 
lack there of


water bills, food bills, more restrictions on water use, water 
meters Yes Groundwater


21 50% Energy no Yes no clean water to drink hose pipe bans, etc Yes D/N


22 Less than 3% Agriculture no Yes water becomes political, MEDCs get priority water prices rise, No groundwater


23 10% Agriculture no no // // No Surface Water (tidal)


24 Less than 3% Industry no Yes Droughts,environmental degregation unsure Yes Groundwater


25 Less than 3% Industry no Yes Environmental impacts, droughts/floods lowered water quality Yes D/K


26 Less than 3% Agriculture no Yes lowered avaiability, lack of access water becomes a public issue Yes D/K


27 10% Energy no no // // No
Groundwater ; surface (non-
tidal)


28 Less than 3% domestic No Yes drought, food issues, human dehydration might be a bit thirsty No
Groundwater; Surface water 
(non-tidal)







29 Less than 3% Don't Know No No - - Yes DK


30 10% Industry No Yes PollutionDroutsFloods
Can lead to a hose pipe ban?Can affect the water in your 
home. Yes DK


31 Less than 3% Industry No Yes
pollution-war-no more juice, cause no more 
fruit :(


breakfast will suffer, cause no orange juice-whoever is in 
charge of large quantities of fresh water will have the 
power. It won't be our country Yes


Groundwater; Surface water 
(non-tidal)


32 Over 90% domestic No Yes Shortages in dry regions
Higher bills as water companies have to deal with those 
areas with less water. Yes DK


33 Less than 3% Agriculture No Yes
Melting of polar ice caps. Drought. 
Desertification. 


They do have an impact - in the area I live we have 
hosepipe bans often. Yes Surface water (non-tidal)


34 Don't Know domestic No No None - Yes Surface water (non-tidal)


35 Less than 3% domestic No Yes
Flooding, contaminated supplies, drought, 
over-exploitation Higher bills, more media attention Yes DK


36 50% Ecosystems No Yes Eco-system failure? in the short term nothing but perhaps in the longterm Yes DK


37 Over 90% Don't Know No No  not being healthy Becoming ill Yes DK


38 10% Agriculture No Yes


DroughtClimate ChangeOveruse Scarcity - 
too many peopleNot managed in a 
sustainable way in many developing 
countries 


Droughts/less rainfall may cause there to be less water 
available for households so it may only be used on things 
seen as essential. Yes DK


39 Less than 3% Agriculture No Yes droughtdisease - Yes DK


40 10% Agriculture No Yes


Scarcity in poorer regions of the world 
Overuse in MEDCsLittle use of 'reuse 
systems'Drought


Overusing in my household can cause a higher bill, and we 
should install a rainwater collection to reuse freshwater. Yes


Groundwater; Surface water 
(non-tidal)


41 10% domestic No Yes


Not all countries have easy access to fresh 
water and many haveto travel far and search 
for a fresh water supply - Yes DK


42 Less than 3% Agriculture


Virtual water is the amount of 
water that is embedded in 
food or other products needed 
for its production Yes - - Yes DK


43 10% domestic No Yes
Slowly running out due to over consumption 
Being over taken by salt water


May effect me in a few years, fresh water may become 
more valuable and restricted uses in the households No


Groundwater; Surface water 
(non-tidal)


44 Less than 3% Ecosystems No Yes


drought in sub-saharan africa. over usage of 
water supply in summer months in southern 
england. stranded at sea/desert


none, apart from more expensive water and  more aid 
appeals on tv. Yes


Groundwater; Surface water 
(non-tidal)


45 Less than 3% Agriculture No Yes Security, access/availability, overuse - Yes Groundwater







46 Less than 3% Energy No Yes Scarciety overuse, fish population wildlife Not that much Yes DK


47 10% Agriculture No Yes


Fluoride added to water, bottled water 
purification, lack of water in developing 
countries. (Unfortunately I don't know of 
many)


I often use a water filter for tap water, and never use 
bottled water. Yes DK


48 10% Don't Know No Yes no drinking water/tap water
we would strugle to wash clothes, have water to cook with 
and to drink Yes DK


49 10% Industry No No Running out Death No


Groundwater; Surface water 
(non-tidal); Surface water 
(Tidal)


50 50% domestic No Yes ScarcityOveruse Pollution of resources water bills rising Yes DK


51 Less than 3% Agriculture No Yes
Pollution Overusage Scarcity (especially 
against our rising population) At the minute, they don't.I try use as little water as possible Yes Groundwater


52 Less than 3% Agriculture No Yes Over usage is the main aspect. The use of water comes easy to us yet is there wasteage? Yes Groundwater


53 10% domestic No Yes lack of fresh water. can lead to illness if infected. Yes DK


54 Less than 3% Agriculture


The amount of water 
embedded in a product 
needed to make it, ie water to 
grow crops etc Yes


Scarity Intense weather, ie floods and 
droughts


Water bills will riseInstallation of water metersfood bills 
will riseEnergy bills will rise Yes


Groundwater; Surface water 
(non-tidal)


55 50% domestic No Yes - The cost of fresh water. No DK


56 50% domestic No Yes Competition for resources Lack of freshwater available Yes DK


57 Over 90% Agriculture No Yes Over populated society Maybe our water isn't as clean or as fresh Yes DK


58 50% domestic No Yes - - No DK


59 Less than 3% domestic No Yes - - No DK


60 Don't Know Industry No Yes


there is not enough fresh water in 
iunderdeveloped countries resulting in 
infections and disease


they do not affect me directly but i do feel guilt that it 
come so easy to use n others are suffering Yes DK


61 Less than 3% Don't Know No Yes - - Yes DK


62 Less than 3% Energy No Yes


Droughts in southern England, ironically, 
they also get flooding. Two birds with one 
stone?Various other droughts etc around 
the world, and/or coupled with available 
water not bein fresh.


They don't. Living in the North of England with many 
nearby reservoirs, lakes, ponds etc we suffer little from lack 
of freshwater. The only time lack of freshwater affects us is 
when droughts or water shortages abroad cause a 
reduction in food making the global price go up. Or when 
the southerners use all the water and demand that they 
use northern reservoirs so they can wash their cars and 
have 10 baths a day. No Surface water (non-tidal)







63 10% Industry No No Freshwater becoming polluted


i don't the water that comes through my taps isn't fresh 
anyway, it has chemicals and added to it to make it suitable 
and safe for drinking Yes DK


64 Less than 3% domestic No Yes
Distribution issues, water quality, regular 
supply, scarcity Pricing, water quality Yes DK


65 Less than 3% domestic No Yes


over population in dense cities, not near 
fresh water sources.Water contamination 
near agricultural land, near power stations 
and near land where hydaulic fracturing 
takes place. Too much content of chemicals 
added into tap water by governing bodies. 


health, both physical and mental. rising cost of water 
utilities. ecological disasters. No DK


66 Don't Know domestic No No pollutionhuman healthevironmental impact i dont No groundwater


67 10% Industry No Yes That there might be less than we think Cost of water may increase even more. Yes dk


68 10% Don't Know No Yes Evaporation. Lack of rainfall. Not being able to use my hosepipe. Yes DK


69 Less than 3% domestic No No


The only issues I can think of concern third 
world contries. The lack of fresh water 
supplies in such large poor countries.


I don't feel my household is affected. I am aware of water 
wastage, but I pay a yearly water bill - instead of using a 
water metre. Yes groundwater


70 Less than 3% Don't Know
The water that goes into 
growing food etc? Yes


The lack of freshwater available to many 3rd 
world countries is likely the biggest issue I 
can think of. In terms of 'virtual water' 
though, people think of fresh water as only 
needed to wash or for consumption and 
many don't realise the volume needed to 
produce much of the worlds food supply. 


Personally I have never really given much thought to water 
availability within my household as it is something I have 
always had and therefore taken for granted. Yes DK


71 Less than 3% Agriculture No No


There are none where I live. I don't care for 
people too stupid to move to areas more 
fitting to their basic needs.


We get cheaper produce because we can make water pure 
coutries do slave labor for us. Yes Groundwater


72 Don't Know Ecosystems No Yes


Shortage of fresh water in many third world 
countries such as africa which have 
detrimental effects of the population. they dont have any effect on me or my household Yes


Groundwater; surface water 
(non-tidal)


73 Over 90% Energy No Yes
Disruption of vulnerable habitats, 
ecosystems.Lower levels due to abstraction


May impact upon water use during the summer, car 
washes, watering gardens etc Yes DK


74 Less than 3% Energy No Yes access to it none No Surface water (non-tidal)


75 Less than 3% domestic No Yes
climate change causing droughtmelting of 
polar ice Not sure Yes dk







76 Less than 3% Industry No Yes
Over useMisuse by industry and agriculture 
Drought


Reduction in water supply could lead to droughts and 
legislations concerning usage of water, as the supply 
decreases the demand will increase as more water gets 
used on a daily basis from population growth. Eventually no 
freshwater. DUN DUN DUN Yes Groundwater


77 10% domestic No Yes - - Yes dk


78 50% domestic No Yes
Only the drought situation in some countries 
- some more severe than others of course.


Monetarily and convenience.All shortages have financial 
implications to the public.  Convenience due to hosepipe 
bans Yes


Groundwater; surface water 
(non-tidal)


79 Less than 3% Agriculture No Yes Unsure Unsure Yes Groundwater


80 10% Agriculture No Yes
Not enough for those in power countries to 
cook with and drink Increasing the price of water Yes


Groundwater: surface water 
(tidal); surface water (non 
tidal)


81 50% Agriculture No Yes - - Yes Surface water (non-tidal)


82 Less than 3% domestic No Yes hose pipe ban? i get charged hundreds of pounds a year for the privilege Yes DK


83 Don't Know domestic No No - - No
Groundwater; surface water 
(non-tidal)


84 Don't Know Don't Know No Yes


Availability where it is needed, 
contamination, cost of maintaining water 
plants We are more aware of need to conserve water Yes DK


85 Less than 3% Industry No Yes Lack of drinking water in the third world
We live in a global village where everything is relative and 
effects everyone. Yes Groundwater


86 Less than 3% domestic No Yes drought ,burst water mains rationing of water Yes
Groundwater; surface water 
(non-tidal)


87 10% Industry No Yes
 drought.  leaving the taps running..burst 
pipes not  being fixed 


rationing because of shortage of water. havein to use water 
meters Yes


Groundwater; surface water 
(non-tidal)







Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18
B yes To help conserve the environment Water companies No Male 35-54 Probation Officer Post grad/equivalent NW England


B, C, E yes
To save money from water and energy 
bills Both No Male 35-54 // No Qualifications NW England


B, C, F yes Both Both No Male 35-54 Administration GCSE/ O Level NW England


B, C, D, F Yes Both Both No Male 35-54 // Undergrad/ Equivalent NW England


B, C yes To help conserve the environment Neither Yes Female 35-54 Drug & Alcohol Worker Undergrad/ Equivalent NW England


B, C, D, F yes Both Both No Female 35-54 Recovery Worker Undergrad/ Equivalent NW England
B C D No // Both Yes Male 24-35 .. A Level South East


A C Yes To help conserve the environment water companies No male 55+ // GCSE NW England


A B C D yes To help conserve the environment Both Yes Male 55+ Retired None NW England
A B C D E F Yes Both Both No Male 55+ Retired None NW England
A B C E F Yes Both Both No Female 55+ Retired None NW England


A F Yes To save money on water and energy bills Both Yes Male 55+ // GCSE NE England
G No // Neither No Male 35-54 Teacher Undergrad NE England


F Yes To save money on water and energy bills Both No Female 25-34 // Undergrad Midlands
G No // water companies No Male 25-34 Administration A Levels SW England


G No // Neither No Male 55+ Doctor Post Grad SW England
G No // Neither No Male 25-34 Unemployed GCSEs NW England


A B C D E F Yes Both Both No Male 35-54 Manger Undergrad East England


A B C Yes Both Both No Female 34-54 // GCSEs NE England


A D F Yes Both Both No Female 34-54 Manger Undergrad NW England
A F Yes To help conserve the environment Both Yes Female 34-54 Student A Levels NE England


C D Yes Both water companies yes male 55+ // GCSEs NW England


A D E Yes To save money on water and energy bills water companies no male 34-54 Administration A levels SE England


G No // Both No Female 55+ Retired Teacher Post Grad Midland


A B E Yes To save money on water and energy bills water companies No male 55+ // None Scotland


A C B D E F Yes To save money on water and energy bills government Yes Female 24-34 Cleaner GCSEs Wales


A F Yes Both government No male 24-34 Barstaff Undergrad NW England


B C Yes Both Both No Female 18-24 Student
Undergrad Degree or 
equivalent 


North West 
England







A B C D E F: We use a large 
container outside to 
collect rain water and use 
that to clean cars and 
water plants  No // Water companies No Female 24-35 assitant A'level / Access 


North West 
England


A B C D E F:   Yes Both Both Yes Female 24-35 Student A'level / Access 
South West 
England


A B C D E F: Yes Both Both No Male 18-24 Teacher
Undergrad Degree or 
equivalent 


North West 
England


B C : Washing the car with 
a bucket instead of using 
hosepipe. Yes Both Both Yes Male 25-34 Student A'level / Access 


North West 
England


B C E Yes


Both; Because I know there are people in 
the world that do not have the luxury of 
tapped water. Both Yes Female 18-24 Student


Undergrad Degree or 
equivalent 


Eastern 
England


B C E Yes Both Both No Male 18-24 Student A'level / Access 
North West 
England


B C E Yes Both Both No Male 18-24 Full-time student A'level / Access 
North West 
England


C Yes
To save money from water and energy 
bills Both No Female 18-24


Student and oart-time 
employment A'level / Access 


North West 
England


C F No // Both Yes Female 18-24 Bar staff GCSE / Oâ€™level
North East 
England


B C D Yes Both Both No Female 18-24 Student 
Undergrad Degree or 
equivalent 


North West 
England


C F : Taking showers 
rather than baths. Yes Both Both Yes Female 18-24 student A'level / Access 


North West 
England


B C D F Yes Both Both No Male 18-24 Student A'level / Access 
North West 
England


A B C D Yes To help conserve the environment Both Yes Female 18-24 Bank clerk A'level / Access 
North West 
England


C D F Yes Both Both NO Female 18-24
Student and Part Time 
Worker No Qualifications 


North West 
England


A C E Yes Both Both Yes Female 18-24 Unemployed A'level / Access 
North West 
England


B C E Yes
To save money from water and energy 
bills Both No Male 18-24 Student A'level / Access 


North East 
England


B C E F Yes Both Both No Female 18-24 Student A'level / Access 
Eastern 
England







B C E F Yes
To save money from water and energy 
bills Neither Yes Male 18-24 Student/ part time job


Undergrad Degree or 
equivalent 


North West 
England


B C D E Yes Both Government Yes Female 18-24 Student A'level / Access Midlands


G Yes Both Both Yes Female 18-24
part time work/full time 
student A'level / Access 


North West 
England


C D E No // Both No Male 18-24 STUDENT A'level / Access 
North West 
England


C D Yes To help conserve the environment Both No Female 18-24 n/a A'level / Access 
North West 
England


B C D Yes Both Both No Female 25-34 Student A'level / Access 
Eastern 
England


B C Yes Both Both Yes Female 18-24 Student A'level / Access 
North West 
England


B C E F Yes Both Both Yes Female 25-34
student and part time 
sales assistant A'level / Access 


North West 
England


C D Yes Both Both Yes Female 25-34 Student A'level / Access 
North East 
England


B D E Yes
To save money from water and energy 
bills Both Yes Female 55+ Administrator NHS GCSE / Oâ€™level


North West 
England


B Yes Both Both Yes Female 18-24 Student 
Undergrad Degree or 
equivalent 


North West 
England


B Yes
To save money from water and energy 
bills Both No Female 18-24 Student A'level / Access 


North East 
England


B Yes
To save money from water and energy 
bills Water companies No Female 18-24 Student


Undergrad Degree or 
equivalent 


North West 
England


B C Yes
To save money from water and energy 
bills Water companies No Female 18-24 Student


Undergrad Degree or 
equivalent 


North West 
England


B C No // Both Yes Male 18-24
student and part time bar 
staff A'level / Access 


North West 
England


B D E F:Washing the dog in 
a river nearby. Yes


To save money from water and energy 
bills Both Yes Female 18-24 Student A'level / Access Midlands


E F No // Both No Male 18-24 IT and research A'level / Access 
North West 
England







A C E Yes
To save money from water and energy 
bills Government No Female 55+ … A'level / Access Midlands


C E : not using garden 
hose for silly purposes, 
like washing car and 
ground flags Yes Both Both Yes Male 18-24 Student A'level / Access 


North West 
England


B C D Yes Both Both No Male 18-24 Student A'level / Access 
North West 
England


B C D E F Yes Both Both No Male 18-24 lifeguard A'level / Access 
North West 
England


G Yes Both Both Yes Female 35-54 …
Undergrad Degree or 
equivalent 


North West 
England


B E Yes Both Both Yes Female 18-24 Student and Barwork A'level / Access 
North West 
England


B C F No // Both Yes Female 18-24 Employed full time. A'level / Access 
North West 
England


A B C D E F Yes Both Both Yes Female 25-34 Full time student
Undergrad Degree or 
equivalent 


North East 
England


G Yes
To save money from water and energy 
bills Both No Male 18-24 Student A'level / Access Scotland


B C D No // Water companies Yes Female 18-24
Property development 
and residential lettings A'level / Access 


North West 
England


B E Yes Both Both Yes Female 25-34 Sales assistant/ student
Undergrad Degree or 
equivalent Midlands


B C D E : using rainwater 
for garden Yes To help conserve the environment Both Yes Male 55+ enginering assessor


Post grad Degree or 
equivalent 


North West 
England


B F Yes Both Both Yes Female 55+ retired
Post grad Degree or 
equivalent 


North West 
England







B F Yes
To save money from water and energy 
bills Both Yes Female 18-24 Student A'level / Access Midlands


B C D E F Yes Both Both Yes Female 18-24 student A'level / Access East England


A B F Yes Both Both Yes Female 35-54 Tutor
Undergrad Degree or 
equivalent 


North West 
England


B C D E Yes Both Both No Female 25-34 Student A'level / Access 
North West 
England


C Yes Both Both Yes Female 35-54 … A'level / Access 
North West 
England


B C F Yes
To save money from water and energy 
bills Water companies No Male 35-54 - No Qualifications 


North West 
England


C E Yes To help conserve the environment Both Yes Male 25-34 self employed A'level / Access 
North West 
England


B C E Yes
To save money from water and energy 
bills Water companies No Female 55+ retired No Qualifications 


North West 
England


B C D E F Yes Both Both Yes Female 55+ Nurse
Undergrad Degree or 
equivalent 


North West 
England


B C D E F Yes Both Both Yes Male 35-54 teacher
Post grad Degree or 
equivalent 


North West 
England


B C D E F Yes Both Water companies Yes Female 55+ retired GCSE / Oâ€™level
North West 
England


Yes To help conserve the environment Both Yes Male 55+ retired GCSE / Oâ€™level
North West 
England
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