
  
    PART I
WATER AND WATER SCARCITY DIMENSIONS


    The Case for Fresh Water 


    Hughes explains that our blue planet comprises ‘about 1.4 billion cubic kilometres of water, spread out in glaciers, wetlands, rivers, lakes, and other places, but 97 per cent is salt water in the oceans’5. Around three per cent is fresh water, and most of it is stored underground. According to Hughes, ‘groundwater is sixty times greater in volume than surface water. Some of the groundwater circulates into rivers and lakes, but some is confined to deep aquifers’6. Freshwater is replenished by rain and snowmelt. The main problem is that aquifers are being exhausted by excessive use for industry and agriculture7.


    The figures on domestic water use are also alarming. Black & King claims that ‘1.5 billion people rely on groundwater for their survival’8. Around ‘4,000 cubic kilometres of fresh water are withdrawn every year – equivalent to roughly 1,700 litres per person per day’9.
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    In 2010, The National Resource Council, an arm of the National Academies of the United States, highlighted freshwater resources to be the central apprehension on climate changing. Peppard clarifies the context further, on her work known as Just Water, quoting the National Center for Atmospheric Research on the matter:


    “…changing climate will directly affect the global hydrologic cycle. Many of these effects will be felt regionally, with, for example, potential for flooding or drought increasing. In addition, changes to water quality, quantity, and supply reliability may have effects on human health, aquatic ecosystems, and agricultural and energy production, among other ecosystems and economic sectors.” 11 (Italic mine)


    Although the advancement of science and technology has been tremendous over the last century, there has been no breakthrough in creating new resources of fresh water. The fact is that water cannot be made in a laboratory. On the other hand, the demand for it is always rising. It is estimated that the world’s population today is over seven billion people. By 2050, the forecast world population is expected to be over nine billion. As a result, there is a growing demand for water, which is not only a finite resource; its conservation is threatened by the behaviour of people12. Data from the World Health Organisation (2012) indicates that ‘in 2010, one out of nine people (0.8 billion people) lacked access to safe drinking water, and more than one out of three (2.5 billion people) lacked adequate sanitation (WHO 2012). The World Health Organisation has calculated that 2 million people die every year from waterborne diseases, most notably diarrhoea13.


    Peppard passionately writes that ‘the presence or absence of clean, fresh water always shapes the realisation of human, societal, ecosystemic, biotic, and planetary potentiality on many levels of scale and in a wide swath of contexts.14’


    Marcia Porto and McJunkin extend this approach, proclaiming that ‘clean water is life. Contaminated water is death. Human health depends on the provision of safe, adequate, accessible and reliable drinking water supplies’15. This is because people do not survive more than three days without water or food. Porto’s illustrates:


    ‘An adult male will need a daily intake of 2 to 2.5 litres on average to guarantee the equilibrium of his physiological functions. … Failing to supply water to maintain it will cause dehydration with consequences on the electrolytic equilibrium and subsequent failure of several organs like kidney and heart. Humans may feel thirst after a fluid loss of only 1% of bodily fluid and be in danger of death when fluid loss nears 10%.’16


    Therefore, the primary moral question to ask is: how to preserve and maintain sustainable availability of the environment, especially fresh water? The answer rests in better managing this finite resource between us all. Doorn and Gleick argue that ‘the inappropriate management may lead to famines, food insecurity, ecological destruction, and resource-based conflicts, and eventually to human suffering and the loss of millions of human lives.’17


    What Causes Water Scarcity?


    This paper will now consider the three main factors contributing to water scarcity and the many negative impacts they have on ecosystems and human development. There are (1) population growth; (2) expansion of irrigated agriculture; and (3) changing standards of living.


    These factors, amongst other causes, contribute to water scarcity. However, the United Nations judges it is possible to alleviate these factors. The report argues that scarcity ‘may be a social construct’ (a product of prosperity, expectations and customary behaviour) or the consequence of altered supply patterns stemming from climate change18.


    According to Gleick’s assessment, ‘between 1900 and 2000, the population of the world increased from 1,600 million to over 6,000 million people’19. In order to feed everybody, agricultural activity intensified. In consequence, irrigation expanded, on his assessment, ‘land under irrigation increased from around 50 million hectares at the turn of the century to over 267 million hectares today’20. These and other factors contributed to ‘nearly seven-fold increase in freshwater withdrawals’.21 Therefore, this paper will examine the effects of population growth and expansion of irrigated agriculture, in addition to the meaning of changing standards of living accounted by the same author.22


    (1) Population Growth


    It is a matter of growth. Water shortages are developing because the population is growing ever so fast. The modern age carries immense change in technological innovation, the evolution of sciences, and progress in communications, uncovering an enhanced experience for humanity. The world is evolving and changing shape. Today, people move to cities searching for a better and longer life. In fact, Porto illustrates that ‘in 1955, 68% of the global population lived in rural areas and 32% in urban areas. In 1995 it had changed to 55% rural and 45% urban. By 2025, it will be 40% rural and 60% urban.’23 It confirms the trend for urbanisation, especially to places that are already demographically dense, such as parts of India and China.


    On the other hand, the UN Report states that ‘By 2025, 1800 million people will be living in countries or regions with absolute water scarcity, and two-thirds of the world population could be under stress conditions. The situation will be exacerbated as rapidly growing urban areas place heavy pressure on neighbouring water resources24. ‘To grow the world’s food requires 90 times the annual flow of the Nile’25. Moreover, economic growth and development led to preferences for a wide diversity of goods and services. Now, most of these goods require significant water use in their production, which affects demand. So, the demand for water is on the rise and, so, is its deficiency.


    It is also important to consider where the water used comes from. According to Peppard, most uses of fresh water involve water withdrawals and, it is what really threatens the resource. It means that ‘water that is taken out of, or diverted from, its sources’26. Water withdrawals can be ‘nonconsumptive’ – the water extracted from aquifers will be used and returned in a usable way to the watershed. On the other hand, water withdrawals can be ‘consumptive’, meaning that water does not return to the watershed in any usable or recognisable form once it has been withdrawn. It is permanently removed from its source’27.


    Many domestic uses of water are nonconsumptive; since the water consumed in showers and general cleaning goes back to the system. Hence, the water is withdrawn, used for domestic purposes, then ‘it is re-integrated into the ecosystem or municipal water supply in some fashion’28.


    Although population is growing and growing, it is not domestic use that puts some stress on water resources. It is important to know which sectors require more water because this information fosters better policies for its management. Domestic use of water is quite small if compared to agriculture and industry. Peppard accounts for the following percentage of water usage by sector ‘with the ratio 70:22:8 ’, of which 70 per cent is for agriculture, 22 per cent for industry, and 8 per cent for domestic use29.


    (2) Expansion of Irrigated Agriculture 


    This paper found that irrigated agriculture plays a key role in water use. It is the second factor claimed to contribute to water scarcity. In many cases, irrigated agriculture has been a major engine for economic growth and poverty reduction30. It is a direct response to the need to boost food production to meet the demands of a growing population. It is argued that irrigated agriculture has facilitated a highly productive agricultural economy, at least from the perspective of short-term crop income and profit31.


    The question, however, is where do we get the water that flows through irrigation canals to fields? Water is made available under two conditions: a) surface water comes from rainfall, precipitation, and snowmelt; or b) it is stored deep below in the ground. Firstly, it implies that water will be stored behind dams during wet seasons. It is then released to farmers through pipes and canals. It is also this water that rehabilitates our rivers, lakes, and the aquifers. Secondly, water often comes from groundwater withdrawals from aquifers. This withdrawal is made possible because of new hydraulic technologies. It favoured farmers with access to groundwater supply, which contributed to the expansion of irrigated agriculture. But this supply of water allows farmers to produce more evenly in arid or semi-arid areas32. Peppard claims that, even today, ‘a significant proportion of global agriculture is sustained almost entirely by irrigation’33.


    Peppard further argues that ‘this model of high-yield agriculture that is pumped up on petrochemicals and hydrated by hydraulic infrastructure has been highly incentivised – by global economic processes, governmental subsidies, corporate interests, and development loans from transnational financial institutions (among others). This model of food production has created massive profits for agricultural, petrochemical, and see-development corporations; indirectly, then, it contributes to ongoing economic growth in industrialised nations’34.


    The United Nations warns that ‘to keep pace with the growing demand for food, it is estimated that 14 per cent more freshwater will need to be withdrawn for agricultural purposes in the next 30 years35.’ That is why increased efficiency in water use in agriculture at all levels of the production chain is becoming a priority in an increasing number of countries.


    There is an urgent need to account for the effects of irrigated agriculture. Its unsustainable practises are particularly obvious and dominant36.


    Historically, places such as the US and Brazil adopted a style of agriculture focused on ‘maximising short-term production of genetically modified monocultures, using toxic petrochemical fertilisers, herbicides, and pesticides’37. Monoculture is argued to be very destructive to soil health. Further, Peppard claims that chemicals saturate soils. Crop hybridisation and other forms of genetic modification, as well as patenting, have profoundly diminished the genetic diversity of crops over the past few decades38.


    The paradox to all this is that, despite industrial agriculture increasing the quantity of food produced, there is still hunger and extreme poverty. Black & King


    

    

    

    (3) Changing Standards of Living
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