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It takes 1,450 litres of water to produce a kilo of wheat and  
42,500 litres to produce a kilo of beef.

The huge quantities of water required to irrigate vast areas of farm land means that in 
places aquifers are essentially being mined, they are being exploited more quickly than the 
hydrological cycle can replace the water in them. As groundwater is exploited, water tables 
in parts of China, India, the western coast of South East Asia, the former Soviet Union,  the 
western United States and Aotearoa/New Zealand are dropping. 

Salination

As well as causing depletion of a freshwater source irrigation leads to salination. Groundwater 
naturally contains small quantities of salt particles so when irrigated water evaporates salts 
are left behind to accumulate in the soil. These salts eventually leach back into the water 
table increasing the salinity of the freshwater layer used in further irrigation. High-saline 
content in soil adversely affects plant growth to the point where it becomes inefficient to 
farm, rendering the land useless.

In this way around 2 million hectares are lost to salination annually. Lowering a water table 
in coastal areas can result in its infiltration by saline seawater, effectively removing the 
usable layer of freshwater. 

Chemical Fertilizers 

Currently, global application of fertilizer is around 80 million tonnes annually.

Fertilizers are one of a number of chemicals introduced to the soil environment by farming 
practices; pesticides and herbicides are examples of others. These chemicals are leached 
from the soil during rain and run off the land into river systems and eventually into the 
water table and aquifers. It is unknown how many years many of these chemicals take to 
biodegrade, or what effect the reactions of the cocktail of chemicals may have as they build 
up over time. Contamination of this kind is said to be permanent. 

The effect of the build up of fertilizer levels in rivers and lakes can cause an imbalance in the 
level of nutrients and this is known as eutrophication. Water plants such as water hyacinth 
and algae thrive on the increased levels of nutrients in fertilizer, depleting oxygen levels and 
sunlight in the water, destroying fish life and the ecosystem.

Changes in Land Use, Aotearoa/New Zealand

Before european colonisation, around 80% of 
Aotearoa New Zealand land area was forested. 
Today over 50% of land area is pasture and 
cropland. The amount of fertilizer applied to 
farmland has increased more than threefold since 
1990 and the number of dairy cattle has increased 
by 40% as farming practices have become more 
intense. 

Although little data is held on the quality of 
Aotearoa/New Zealand waters, pesticide and 
insecticide residues have been detected in some 
streams in agricultural catchments, and many 
shallow aquifers beneath dairying and horticultural 
land have elevated nitrate levels.
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(B) Industry

It takes 120,000 litres of water to manufacture one car.

It takes 155 litres to make a single 2-gram, 32 megabyte memory chip in a cellphone.

Industry uses vast amounts if water in ways difficult to imagine. Water is used in processes 
to construct computer chips, cars, tyres, paper; the list is endless. For many years, ‘waste’ 
water containing all manner of pollutants was discharged directly into river systems with 
no consideration of its impact. Regulations and legislation attempt to control the disposal 
of wastewater from industrial processes, at least in developed countries. Required quality 
standards are monitored and attempts to prosecute polluters are made, although identifying 
and proving the origin of pollution sources can be difficult. London’s river Thames was 
polluted to such an extent that by 1950 it contained virtually no fish. However, introduced 
effluent controls have reversed this downward trend in quality, resulting in the return of 
many fish species.

As developing countries industrialise, the same issues must be confronted. Regulation of 
water access for industrial purposes, and the disposal of its pollutants, are resisted in favour 
of unhindered economic growth. Historically the pattern of development is to industrialise 
first and consider the environment second. Therefore the pressure on, and pollution of, 
water is an existing problem in developed, and developing, countries. 

Effects On People

1.1 billion people do not have access to regular clean water

2.4 billion people have inadequate sanitation and sewerage provision

World Health Organisation estimates that 80% of all sickness/disease  
is the result of inadequate water and sanitation.

Access to clean, safe water and sanitation depends on where you live, not only in which 
country but where in a country you live and how much you are able to pay. Lack of 
infrastructure, aging, broken equipment, corruption and poverty are examples of some of 
the reasons why water and sanitation may not always be available some or most of the time 
in developing countries, even in cities.

People in rural areas are four times less likely to have access to a safe supply of water 
than those living in cities. Exposure to dirty, untreated water contaminated by animal and 
human waste, results in water-borne diseases (e.g. cholera), which can be fatal.
 
The United Nations Environmental Programme estimates 2.2 million deaths are caused by 
diarrhoea each year. Without a working drainage system pools of stagnant water collect 
encouraging disease carrying insects to breed, such as mosquitoes that spread malaria, the 
cause of 1 – 2 million deaths a year. 

It is said ‘wealth determines health’. This applies not only to the ability of a country to 
provide water and sanitation infrastructure but also to an individual’s ability to purchase 
services provided. Privatising utility services continues to be one of the central policies 
imposed on developing country governments as a condition for access to further loans from 
international financial institutions (World Bank and International Monetary Fund).

Consequently poor people find themselves with unprecedented huge water bills without 
necessarily any improvement in the quality or reliability in the supply of water. 
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Cochabamba, Bolivia

In 1999, Bolivia’s Government finally agreed 
to privatize the public water system of its third 
largest city, Cochabamba following years of 
pressure from the World Bank. 
Unless Bolivia privatized its water system the 
World Bank and International Monetary Fund 
were no longer prepared to extend loans to the 
country or provide aid for its water development 
projects.
Control of the water was handed over to a 
subsidiary of the California-based Bechtel Corp. 
Families earning less than $100 per month 
received bills of as high as $20 as local water 
rates doubled and tripled. In protest people took 
to the streets shutting their city down for a week 
and refusing to pay. They were met with tear gas 
and bullets from the military and protest leaders 
were removed. Some deaths occurred, including 
that of a 17 year old.
In the end, however, the people of Cochabamba 
stood strong and eventually the government 
and the company were forced to back down, 
suspending the contract and the control of water 
back in the hands of the nation.

Urbanisation

The last half-century has witnessed a trend in migration of people from rural areas into 
cities. An estimated fifty per cent of the world’s population now resides in urban areas. As 
well as the increase in the total global population the concentration of such large numbers 
of people in cities is placing a huge strain on the river systems and water tables of city 
catchment areas, both in terms of demand outstripping supply and quality. A further 
pressure on water has been created by its use in the generation of power demanded by 
growing cities and modern lifestyles. Hydro electric power generating schemes have tended 
to be designed on a massive scale, involving the construction of a series of dams, altering 
the course and flow of river systems and destroying the ecosystems that depend on them, 
in particular wetland habitats.

As well as being a unique ecosystem that supports many species of migrating birds, wetlands 
perform two important functions in relation to water. First by regulating the speed at which 
rainwater runs off it allows large amounts of rainwater to add to the water table. Second, 
water is purified as it percolates through layers of vegetation and soil.

Given that a river can flow through a number of countries along its course, a decision to 
construct a dam or irrigation diversion by one country can have grave implications for a 
country downstream, leaving its people with a diminished water supply. No fewer than 157 
water treaties have been signed over the last 50 years in an attempt to manage competition 
for water and avert conflict.
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WATER IN THE FUTURE

The World Commission on Water estimates that water use will increase by 50%  
in the next 30 years.

US citizens are the largest consumers of water averaging 500 litres a day -  
by comparison Gambian citizens consume only 4.5 litres a day! 

The overuse and pollution of water is a global issue. A water secure future is dependent on 
solutions being found and implemented today. 

For the developed world the issue is one of changing how water is used and managed. The 
greatest contributions developed countries could make would be to consume less water, to 
recycle what is used and to use less intensive and more organic farming techniques that 
would reduce the amounts of fertilizer and other chemicals used in agriculture. Efforts 
are being made towards some of these. For example Israel developed a drip irrigation 
technology that decreased the amount of water required to achieve healthy crops in a 
desert environment. Industries are developing technologies and systems that consume less 
water and recycle what is used.

Developing countries face the more immediate and critical problem of providing access to 
clean, safe water and sanitation infrastructure for their people. A culture of conservation, as 
well as technologies and legislation, needs to be adopted in order to avoid pollution created 
through the process of industrialization. 

In Rajastan, a desert area in north-west India, the Taran Bharat Sangh (Young India 
Association) is implementing rainwater harvesting techniques to resolve chronic water 
shortages in an area that receives 5 days of rain in an average year. Over 15 years they have 
built a series of very small ‘dams’ that allow water to pool and gradually seep underground 
and into the water table. Rules have been agreed to protect forests from being cut down 
and farmers are being encouraged to adopt organic techniques. After 4 years of poor rain 
they still have a supply of water.

RELEVANT LINKS

www.oneworld.net/guides/water — Overview of issues

www.waterconserve.info — Overview of issues

www.unep.org/themes/freshwater/ — UNEP site on global water issues 

www.watercouncil.org — In depth on global water issues

www.wateryear2003.org — Official site for UN International Year of Freshwater

www.worldwater.org — Pacific Institute site on water issues

www.rainwaterharvesting.org — Indian water campaigning site

www.oxfam.org.nz — Oxfam’s water programme

www.waternz.co.nz — NZ water utilities site on water issues in Australasia

www.ramsar.org — Wetland preservation
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