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Introduction:  Water: the key to life and civilisation 

 
All living things need water.  Human societies have 
developed by skilfully managing water, by collecting 
it, storing it, cleaning it and disposing of dirty waste 
water.  From harvesting rainwater, to wells and 
springs, diversion of rivers and the construction of 
reservoirs and tanks, ancient civilizations found ways 
of increasing crop yields, ensuring health and 
cleanliness, draining wastewater out of cities and 
providing enough to drink in dry seasons.  Yet 
despite millennia of understanding, many people 
today still lack access to reliable water supplies and 
adequate sanitation.  Many cities do not have piped 
water available throughout the day.  Many of our 
rivers are over-used as carriers of waste matter and 
much water drawn from wells is seriously 
contaminated.  The rivers carry great volumes of 
waste to the oceans, affecting all aspects of marine 
life, including the fish that are part of the human 
diet.  With the arrival of the new United Nations 
sustainable development goals, whose targets 
include achieving universal and equitable access to 
safe and affordable drinking water for all by 2030, it 
is timely to take a look at some key water issues in 
the Commonwealth.   
 This issue of Human Ecology concentrates 
on problems of water supply, use and disposal.  It 
begins with a discussion of the future challenges 
facing all people, from decision makers to families, 
in ensuring adequate water for growing urban and 
rural communities.  While we have the technology 
and skills to deliver adequate water everywhere, we 
are not always capable of organizing societies to do 
that.  Perhaps this is in part because we do not 
always think about the ways in which all aspects of 
water use and waste water disposal are 
interconnected, even though most of us should have 
been taught about the water cycle in geography and 
science lessons at school.  Just in case we have 
forgotten, there is a brief summary of the processes 
and linkages involved in the second article. 
 
 
 
 
  

 
 The Commonwealth is full of innovative and 
effective ways of ensuring adequate water supplies, 
from small village-level schemes to highly technical 
ways of combining desalination with microfiltration 
of waste water and supplies delivered from surface 
water reservoirs to sustain drinking water supplies 
for advanced urban communities.  Ian Douglas 
explores some of the most successful schemes and 
ways in which city dwellers sometimes use multiple 
water sources to meet their needs.  Using major 
rivers or groundwater aquifers that are crossed by 
international boundaries often gives rise to conflicts, 
most of which are resolved by having international 
agreements on the quantity and quality of water to 
be supplied from upstream to downstream states.  
However, water wars have occurred in the past: as 
when pastoralists move into farming areas during 
droughts.  Peter Hough examines the extent to 
which water wars have occurred in recent times and 
the prospects for the future. 
 It is important to remember that the way we 
use the land affects out water supplies.  Even 
changing one type of tree crop for another alters 
river flows and water quality.  Zulkifli Yusop explores 
the impact of replacing tropical rainforest with oil 
palm plantations in Malaysia and suggests that 
rubber plantations might have greater benefits in 
some instances, including reduction of pollution and 
flood risks. 
 Finally Eva Ekehorn shows the complex 
ƛǎǎǳŜǎ ƻŦ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƻŎŜŀƴǎΣ ŦǊƻƳ 
the impacts of waste plastic to unscrupulous fishing 
techniques.  Even aquaculture based in coastal 
lagoons and inland lakes and ponds is damaging 
ocean fish stocks and food chains though the 
excessive removal of krill used as food for farmed 
salmon and sea bream.  The inter-connections 
between our daily lives, our eating habits and our 
excessive waste discharges have extensive impacts 
on our human ecological relationships with each 
other and with our environment. 
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1. Global water: future challenges 
Ian Douglas, Trustee CHEC 
 

 

 
Although the Millennium Development Goal of  
90% of people having access to improved water 
supplies was largely met by 2015, many experts claim 
that still some 748 million people do not yet use an 
ƛƳǇǊƻǾŜŘ ǎƻǳǊŎŜ ƻŦ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊΦ  ΨLƳǇǊƻǾŜŘ ǿŀǘŜǊ 
ǎƻǳǊŎŜǎΩ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ƘƻǳǎŜƘƻƭŘ ŎƻƴƴŜŎǘƛƻƴǎΣ Ǉǳōƭƛc 
standpipes, boreholes, protected wells, protected 
springs and collected rainwater. Far more seriously, 
the target for access to sanitation has not been 
reached.  2.5 billion people do not use an improved 
sanitation facility and one billion people still practice 
open defecation.  Evan among those with access to 
improved water supplies about 1.8 billion people 
drink water contaminated with Escherichia coli, an 
indicator of fecal contamination.  Many of these 
people are relying on wells and boreholes tapping 
water from shallow aquifers that are easily 
contaminated. 
 Despite this progress in increasing access to 
drinking water and sanitation, the severity of water 
problems is likely to grow in the coming decades. 
Global water demand is largely influenced by 
population growth, urbanization, food and energy 
security policies, and macro-economic processes such 
as trade globalisation, changing diets and increasing 
consumption all affect global water demands.  By 
2050, these demands will grow to 55% more than 
present global water use, as manufacturing, thermal 
electricity generation and domestic uses expand  
(Fig. 1).  Assuming nothing is done to alter greenhouse 
gas emissions, by 2030, the world is projected to face 
a 40% global water deficit. Increasingly people are 
identifying countries experiencing the greatest water 
stress from the main influences on future water 
availability.  Such studies reveal the high stresses on 
many cities in the Middle East and in the SW of the 
USA and adjacent parts of Mexico. 

 
 

Fig. 1 Predicted growth in global water demand 2000 to 2030  
(Based on data in the World Water Report) 

 
 Competing demands lead to difficulties in 
deciding how to allocate water supplies between 
competing uses, particularly those for food 
production and those for energy.  This energy-water-
food nexus is a major challenge for all energy, water 
and food planners and policy-makers.  Decisions 
about future water supplies, future power stations, 
and agricultural development are made 
independently of each other.  Yet, 70% of our water 
supplies are used for agriculture.  Nearly 13 % of 
energy consumption is for pumping, cleaning, 
delivering, heating, chilling and disposing of our 
water.  Energy raw materials, such as natural gas and 
oil are used in producing the fertilizers, pesticides,  
and farm vehicle fuels needed by food growers.   
In future, expanding demands for water for electricity 
generation and manufacturing may lead to  
increased competition for scarce water resources.  
The desalinated water used to supply urban areas  
and grow crops in presently oil-rich arid regions uses 
far more energy per litre than other water sources.   
Thus future planning really does require integrated 
thinking among government departments and utility 
companies about managing water alongside food 
security and energy supplies. 
 United Nations organizations, such as the 
Food and Agriculture Organization and UN Water, 
have emphasized the importance of this energy-
water-food nexus (Fig. 2).  Many governments, 
however, have yet to establish effective mechanisms 
for integrated planning and management of these 
vital resources. 
 

 
 

Fig. 2  The FAO approach to managing the water-energy-food 
nexus (after FAO: The Water-Energy-Food Nexus 2014) 
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¢ƘŜ ŎƻƳǇŜǘƛǘƛƻƴ ŦƻǊ ǿŀǘŜǊ ҍ ōŜǘǿŜŜƴ ǿŀǘŜǊ ΨǳǎŜǎΩ ŀƴŘ 
ǿŀǘŜǊ ΨǳǎŜǊǎΩ ς may provoke localized conflicts and 
continuing inequities in access to services, with 
significant impacts on local economies and human 
well-being. In many situations water is not used 
carefully, particularly when large-scale irrigation and 
power generation projects pay little for each unit of 
water used.  This frequently means that more water is 
pumped out of rivers or aquifers than is actually 
required to support the plant growth or cooling 
needed. Such over-abstraction is often the result of 
out-dated concepts and patterns of natural resource 
use and governance, where the use of resources for 
economic growth is under-regulated  
and poorly policed.  Currently some 20% of the 
ǿƻǊƭŘΩǎ ƎǊƻǳƴŘǿŀǘŜǊ ŀǉǳƛŦŜǊǎ are over-exploited.  
Surface water resources in rivers and lakes are often 
deteriorating in both volume and quantity through 
the impacts of unabated urbanisation, inappropriate 
agricultural practices, deforestation and pollution.  
 Persistent poverty, inequitable access to 
water supply and sanitation services, inadequate 
financing, and deficient information about the state of 
water resources, their use and management impose 
further constraints on water resources management 
and its ability to help achieve sustainable 
development objectives.  Lack of water supply, 
sanitation and hygiene takes a huge toll on health and 
well-being and comes at a large financial cost, 
including a sizable loss of economic activity. 
Investments in water and sanitation services result in 
substantial economic gains; in developing regions the 
return on investment has been estimated at US$5 to 
US$28 per dollar.  Approximately US$53 billion a year 
(less than one tenth of the US annual defence budget 
and about the same as the annual defence budgets of 
India and the UK) over a five-year period would be 
needed to achieve universal coverage ς a small sum 
given this represents less than 0.1% of the 2010 global 
GDP. 
 Women and youth are disproportionately 
impacted both by water scarcity and the lack of safe 
drinking water, increasing the vulnerability associated 
with persistent poverty.  Water policies often lack 
gender perspectives and local knowledge thereby 
allowing gender inequities to persist, and preventing 
the adoption of innovative solutions suggested by 
women.  For example, one suggestion indicated that 
cutting just 15 minutes off the walking time to a water 
source could reduce under-five child mortality by  
11% and the prevalence of nutrition-depleting 
diarrhoea by 41%.  In Ghana, a 15-minute reduction in 
ǿŀǘŜǊ ŎƻƭƭŜŎǘƛƻƴ ǘƛƳŜ ƛƴŎǊŜŀǎŜŘ ƎƛǊƭǎΩ ǎŎƘƻƻƭ 
attendance from 8% to 12%.  A Bangladesh school 
sanitation project that provided separate facilities  

 
for boys ŀƴŘ ƎƛǊƭǎ ōƻƻǎǘŜŘ ƎƛǊƭǎΩ ǎŎƘƻƻƭ ŀǘǘŜƴŘŀƴŎŜ ōȅ 
an annual average of 11%.   
 Progress can be made when there is sufficient 
political will.  When apartheid ended, the Government 
of South Africa prioritized the provision of basic 
services including, water supply, sanitation and energy 
services.  Ambitious targets were set within a policy 
ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ƛƴŎƭǳŘŜŘ ΨŦǊŜŜ ōŀǎƛŎ ǿŀǘŜǊΩ ŀƴŘ ΨŦǊŜŜ 
ōŀǎƛŎ ǎŀƴƛǘŀǘƛƻƴΩ ŦƻǊ ƘƻǳǎŜƘƻƭŘǎ ǿƛǘƘ ǊŜǎƻǳǊŎŜǎ ōŜƭƻǿ 
the social grant amount (approximately US$1 per 
day).  In 2012, 3.47 million and 1.84 million people 
benefitted from free services for water and sanitation 
respectively. 

 The Water and Sanitation Program (WSP), 
administered by the World Bank since the late 1970s, 
is one of many projects funded by donor governments 
to support poor people in obtaining affordable, safe 
and sustainable access to water and sanitation 
services.  On the international NGO front, WaterAid, 
which works in 16 Commonwealth countries in Africa, 
Asia and the Pacific, has funded numerous projects 
and has been the leading voice in international civil 
society on policy matters regarding water and 
sanitation. 

The Commonwealth Situation 
 
About 360 million Commonwealth citizens do not 
have access to clean water.  In at least  
16 Commonwealth countries, fewer than 90% of the 
people have access to clean water.  Access to 
adequate sanitation facilities is available to less than 
90% of the population in 22 Commonwealth 
countries.  In many developing Commonwealth 
member states water and sanitation service networks 
will often exist only in urban areas and the quality of 
the services themselves is at times, inadequate. 
 In most Commonwealth countries water is 
delivered to households and businesses by local 
government or municipally-owned companies and 
sourced from nationally or locally owned reservoirs.  
Because water services are seen as an essential public 
service and basic right, privatisation is often a 
contentious issue.  The UK is the only Commonwealth 
country in which water and sewerage operations are 
fully privatised. Privatisation has only been partially 
successful in other developed member states where  
it continues to face strong opposition.  In most  
developing member states privatisation has been 
largely unsuccessful even in liberalised environments.  
Many Commonwealth urban water supply systems  
are inadequate and fail to deliver running water to all 
consumers 24 hours per day.  Several face extreme 
stress (Table 1). 

5 



 

 In Sierra Leone in 2010, approximately 55% of 
people used an improved drinking water source and 
13% had access to adequate sanitation facilities.   
Such poor access to water and sanitation contributed 
to the country having the highest infant mortality in 
the Commonwealth, with 127 infants dying for every 
1,000 live births.  The lowest infant mortality rate is 
found in Singapore with only two deaths for every 
1,000 live births.  Singapore has an excellent sewerage 
system and all water is treated.  The water supply 
uses river water from neighbouring Malaysia and from 
reservoirs on Singapore island (Fig. 3) as well as water 
from desalination plants and wastewater recycling 
operations.  The desalination and recycling 
enterprises are run by publicςprivate partnerships 
involving design-build-own-operate (DBOO) 
mechanisms. 
 

 
Fig. 4  Map of the water supply reservoirs and pipelines serving 

Mumbai, India, with dates of completion of each component. 
(from Ian Douglas, Cities: An environmental history,  

I.B. Tauris, 2013) 
 
Water and sanitation problems remain severe in India. 
Many piped urban supply networks using upstream 
reservoirs have expanded little since 1985 despite 
great increases in the urban population.  No major city 
in India is known to have a continuous water supply; 
supplies in some suburbs may only be available for a 
few hours per day.  Sewerage and sanitation systems 
are even less reliable, 72% of Indians still lack access  

 

 
Fig.3.  Part of a coastal reservoir in Singapore where water 
draining from built-up areas is stored and treated to provide the 
recycled water that contributes to drinking water supplies  
(photo: Maureen Douglas) 
 
to improved sanitation facilities.  Providing private 
excreta disposal would be expected to reduce 
diarrhoea by 42% while eliminating excreta around 
the house would lead to a 30% reduction in diarrhoea. 
India still loses up to 500,000 children per year  
due to diarrhoea. 
 Since the year 2000 in India, the idea that 
water management is the exclusive responsibility of 
government or water utilities has given way to  
a paradigm involving participatory local management 
of the resource.  Cities have begun to promote 
decentralized management policies to improve 
aquifer recharge, such as rooftop rainwater harvesting 
by individual households, commercial establishments 
and institutions.  Unfortunately, while regulations to 
promote such activities have been formulated, the 
support for implementation frequently has been 
limited to information dissemination rather than 
enforcement.  The future for many cities in India,  
and their counterparts in other developing 
Commonwealth countries, may lie in planning in the 
short term to rely on a combination of high cost high 
quality continuous piped supply and for low cost 
decentralized self-supply by individual households and 
institutions. 
 In recent decades water demands in many 
African countries have increased rapidly.  In, Nigeria 
where the population is growing rapidly, per capita 
annual water withdrawals increased from 33 m3 per 
person in 1995 to 108 m3 per person in 2005.  The 
bulk of this increase in most countries is from irrigated 
agricultureτprimarily in India and sub-Saharan Africa, 
which will create the bulk of the additional demand  
to 2030.   
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Largest urban 
footprint 2000 

(km2) (measures 
cost associated 

with gaining 
supplies) 

 
Most sensitive 

to climate 
change 

 
Most sensitive 
to per capita 

change in water 
demand 

 
Most sensitive 
to projected 
population 

change  
(growth from 
2005 to 2015) 

 
Most sensitive 

to leaving water 
instream for 

other ecological 
uses 

 
Most sensitive 
to combined 

scenarios 

Karachi,  
Pakistan 

Johannesburg, 
South Africa 

Rajkot,  
India 

Rajkot,  
India 

Rajkot,  
India 

Cape Town, 
South Africa 

 Rajkot,  
India 

 Freetown,  
Sierra Leone 

Freetown,  
Sierra  Leone 

Adelaide, 
Australia 

 East Rand,  
South Africa 

 Chittagong, 
Bangladesh 

Benin City, 
Nigeria 

Johannesburg, 
South Africa 

   Surat,  
India 

Douala, 
Cameroon 

East Rand,  
South Africa 

   Lagos,  
Nigeria 

  

 
Table 1  Commonwealth cites in extreme water stress. The named cites were among the cities listed in the ten most stressed in each category 
in a study by Jeanerette and Larsen (2006) published in Global and Planetary Change, Vol. 50. 

 In India, projected annual agricultural water 
withdrawals per capita for 2030 are almost 800 m3, 
while in sub-Saharan Africa they average 323 m3, but 
in South Africa they will be only 150 m3.  Irrigated 
crops mainly responsible for the withdrawals include 
rice and wheat in India and maize, sorghum, and 
millet in Sub-Saharan Africa.  Many other 
Commonwealth countries increased their irrigation 
withdrawals significantly between 1995 and 2005 for 
example by 24% in Tanzania and by 10% on 
Bangladesh. 
 By 2030, the total demand for water in India 
will grow to almost 1.5 trillion m3, driven by domestic 
demand for rice, wheat, and sugar for a growing 
population, a large proportion of which is moving 
toward a middle-class diet. HoweveǊΣ LƴŘƛŀΩǎ ŎǳǊǊŜƴǘ 
annual water supply is approximately 740 billion m3. 
¢Ƙǳǎ Ƴƻǎǘ ƻŦ LƴŘƛŀΩǎ ǊƛǾŜǊ ōŀǎƛƴǎ ŎƻǳƭŘ ŦŀŎŜ a severe 
deficit by 2030 unless concerted action is taken, with 
some of the most populous basinsτincluding the 
Ganga, the Krishna, and the Indian portion of the 
Indusτfacing the biggest absolute gap between water 
supply and demand.  
 Total demand in South Africa in 2030 is 
predicted to be 17.7 billion m3 in 2030, 34% of which 
is household demand.  However, the current supply in 
South Africa, of 15 billion m3, is already severely 
constrained by low rainfall, limited underground 
aquifers, and considerable reliance on water transfers 
from neighbouring countries.  South Africa faces  
making tough trade-offs between agriculture, key 
industrial activities such as mining and power 

generation, and the needs of large, rapidly growing 
urban centres.  To this forecast, based on assumptions 
from present-day climatic conditions, have to be 
added possible impacts of climatic change.  For 
ŜȄŀƳǇƭŜΣ ŀƴ ΨŀǾŜǊŀƎŜΩ projection of climate change for 
South Africa by 2030 suggests a slight decrease in 
supply, but a more pronounced increase in crop 
demand that would increase the gap between supply 
and demand by 30%.  Cost-effective measures could 
improve the efficiency of water supply, agricultural 
efficiency and productivity improvements.  In addition 
efforts to conserve water in domestic and industrial 
situations would be able to reduce the supply and 
demand gap and make cost savings. 
 The challenge of future water involves new 
technologies, respect for traditional water users, 
anticipating climate change, acting both locally and 
globally, reducing waste of water through leakage and 
over-irrigation, ensuring that water and sanitation are 
extended to those still without access and a wide 
community understanding of water as a finite 
resource, than can be re-used with care and should 
always be protected from contamination and 
pollution.  In acting to manage the water, energy, 
food nexus governments need to promote integrated 
management of not only the water itself, but also its 
involvement in energy and food production.  We have 
much of the knowledge and technology required, we 
need the will and common sense to apply it effectively 
and fairly. 
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2. The Water Cycle 

Ian Douglas & Eva Ekehorn, Trustees CHEC 

 
 

Life without water is impossible.   
All known forms of life depend on water. 

 

 
 

Fig 1 The water cycle (photo: Maureen Douglas) 
 

The water cycle, or the hydrological cycle (Fig. 1), 
describes the continuous movement of water in all its 
forms: vapour, liquid and ice, around the earth in the 
lower atmosphere.  The basic cycle of water begins 
with the heat from the sun causing water to 
evaporate from oceans and lakes and to be transpired 
by plants.  The transpiration from plants can be seen 
as the plant breathing.  As plants open their pores to 
take in carbon dioxide for photosynthesis, water 
vapour is released, cooling the plant.  The movement 
of that vapour in the atmosphere may produce 
clouds, which in turn, depending on temperature and 
air movement may develop precipitation in the form 
of rain, snow or hail.  The rain or snowmelt water 
takes pathways into the soil or over the land surface 
into rivers, or infiltrates into soils and rocks, becoming 
ground water.  Some of the soil water is used by 
plants; some groundwater emerges in springs or seeps  

 
 
 
into rivers, joining the surface flows from the land  
and draining into lakes or oceans whence the cycle 
continues by evaporation of the water back to 
atmosphere.  The cycle is continuous, but any 
molecule may take just hours to years to move from 
one part of the cycle to another.  Much groundwater, 
such as that under the Sahara desert, is thousands of 
years old. 
 Adding or subtracting heat makes the cycle 
work.  If heat is added to ice, it melts.  If heat is added 
to water, it evaporates.  Evaporation turns liquid 
water into water vapour.  If heat is taken away from 
water vapour, it condenses. Condensation turns water 
vapour into a liquid.  If heat is taken away from liquid 
water, it freezes to become ice. 
 

Human influence on the water cycle 
 
In agriculture, humans divert the water cycle for the 
special purpose to growing crops for food and other 
plants such as cotton.  While many crops are grown 
using just the rain that falls on to the fields, much 
cultivation depends on artificial watering, whether  
to grow vegetables or flowers in an urban garden  
or allotment, or to large scale production of rice or 
wheat for trade (Fig. 3).  Irrigation may simply involve 
abstraction of water from a nearby river or diversion 
of water flowing from a spring (Fig. 2).  Often it 
involves water stored in a distant reservoir and 
released into rivers or channels under strict rules  
(Fig. 3 &4).  Elsewhere water may be pumped from 
underground aquifers, many of which hold water 
accumulated in different climatic conditions 
thousands of years ago.  In many cases the pumping 
lowers the groundwater table, often causing 

 

 
About 360 million Commonwealth citizens do not have access to clean water.  In at least  
16 Commonwealth countries, fewer than 90% of the people have access to clean water.  

Access to adequate sanitation facilities is available to less than 90% of the population in 22 
Commonwealth countries.  In many developing Commonwealth member states water and 

sanitation service networks will often exist only in urban areas and the quality of the services 
themselves is at times, inadequate 
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competition between people with shallow wells and 
those who can afford to sink ever deeper boreholes. 
 

 
Fig. 2  The hydrological cycle in an agriculture area using  

both surface and groundwater 

 

 The drinking water for many people 

around the world comes from rivers into which has 
flowed water from rain that has entered streams that 
form the channel network of a rivers catchment area.  
Some of the rain falling over the catchment area sinks 
into the ground and enters the groundwater aquifer.  
This groundwater can provide a source of drinking 
water, accessed by building wells or be drilling 

boreholes to reach water a greater depths.  Water is 
channelled from these sources to provide water 
supplies for human settlements from farms and small 
villages to sprawling megacities (Fig. 5).Water is 
pumped from dams through pipes to water filtration 
plants and reservoirs, whence a network of water 
mains and supply pipes carries it to individual homes, 
schools and businesses. 
 Many people collect rainwater from their 
roofs to use to augment any piped water supplies.  
Some rain water runs off into storm drains, local 
streams and creeks and thence reaches rivers.  Most 
rivers eventually flow into oceans.  Oceans are also 
becoming a source of drinking water for many people 
around the world by using a water treatment process 
called desalination.  Desalination is a way of turning 
salty ocean water into drinking water. 
 Another source of water is recycled water 
which is made by treating (cleaning) wastewater in a 
wastewater treatment plant or water recycling plant.  
This water can have many uses and is an important 
water source.  Increasingly such water is being used to 
irrigate parks and gardens.  In some cities the waste 
water purification process is so effective that the 
recycled water is safely added to the drinking water 
supply.  The structures that store water, the pipes that 
move water, and the raw and waste water works that 
clean and treat water are all part of the urban water 
cycle. 
 

 

 

 
 

Fig. 3 Rice terraces, Banaue, Philippines (photo: Eva Ekehorn) 

 
9 



 

 

 

 

 

 

 

 

              
 
 
Fig. 3. The Lake Argyle Reservoir in northern Western Australia   Fig. 4. Irrigated farmland of the Ord River irrigation area 
holds water from the Ord River to supply irrigated    in northern Western Australia 
farmland nearer the coast.  
 

(Photos: Maureen Douglas) 
 
 
 
 
 
 

 
 

Fig. 3  The urban water cycle 
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3. Household and community measures to augment water security and 

sanitation provision 
Ian Douglas, Trustee CHEC 

 
 
Lƴ ǘƘŜ мфплǎ ǘƘƛǎ ǿǊƛǘŜǊΩǎ ƎǊŀƴŘǇŀǊŜƴǘǎ ƭƛǾŜŘ ƛƴ ŀ 
cottage in a village in Oxfordshire, England where they 
had two water supplies, one a well sunk into the chalk 
below the cottage with a hand pump and the other a 
rainwater tank.  Their sanitation was an outside 
bucket latrine which grandfather emptied into a pit  
50 m away at the end of his long garden.  The soft 
water from the rainwater tank was used for washing; 
the hard water (due to the calcium dissolved from the 
chalk) was used for all other purposes. 
 Rural villages like this one now have piped 
water supplies and have been connected to sewerage 
systems.  However, many people in rural areas of the 
UK, Australia and Canada, still rely on rainwater 
collection and wells for their water and have septic 
tanks systems for their sanitation.  In European Union 
countries, including the Commonwealth countries of 
Cyprus, Malta and the UK, drinking water and waste 
water standards set by EU directives have led to vast 
improvements in water supplies and waste water 
collection and treatment since 1965.   
 

Malaysian rural water supplies 
 

Progress in water and sanitation has also been good in 
many other parts of the Commonwealth.  Most rural 
areas of Malaysia, save for remote areas in the 
Borneo states, now have safe water supplies.  Even 
some longhouses in the rainforests of Sarawak have 
been provided with specially designed small-scale 
drinking water treatment facilities (Fig. 1). 
 

 
 

Fig. 1 A packaged water treatment plant of the type being 
supplied to longhouses in Sarawak (Photo from Aquakimia). 

 This type of river water treatment project, as 
installed at the Tuai Rumah Muna Enemang 
Longhouse in Sarawak, shows that engineered 

solutions to water supply problems in rural areas need 
not be prohibitively expensive.  This project was 
entirely self-funded by local residents without outside 
financial assistance, with affordable family 
contributions of around US$ 1.50 per month. 
However, the local residents' traditional attitude to 
conserving water means that on average they use less 
than 20 litres per day per person.  This compares to 
the residents of Malaysia's capital, Kuala Lumpur, 
where the daily water consumption per capita is more 
than 350 litres. 
 Adequate river water is not available at all 
rural settlements in Sarawak.  Many coastal 
settlements near the mouths of big rivers and on 
sandy beach ridges have only shallow lenses beneath 
the houses from which water can be obtained using 
shallow wells.  To make such water supplies more 
ǎŜŎǳǊŜΣ {ŀǊŀǿŀƪΩǎ ǎŎƛŜƴǘƛǎǘǎ ŀƴŘ ŜƴƎƛƴŜŜǊǎ ŘŜǎƛƎƴŜŘ ŀ 
form of horizontal well, using a buried perforated pipe 
laid parallel to the ground surface in a trench about 
two metres deep (Fig. 2).  This enhanced the flow into 
the well, enabling more water to be drawn from it and 
reducing the risk of the water level in the well 
dropping below the level of the pump. 
 In other places in rural Sarawak, village water 
supplies have been enhanced by rainwater harvesting.  
In addition to householders collecting water from the 
roofs of their own house, rain falling on the Balai Raya 
(village hall) as collected in a large tank which was 
kept as an emergency supply in the event of drought.  
Despite many parts of Sarawak having an average a 
rainfall of over 5000 mm per year, long dry spells do 
occur, especially during El Nino events, such as those 
of 1992 and 2015.  At such times permission is given 
to take water from the Balai Raya tank.  Another 
government scheme in Sarawak in the 1990s set out 
to provide each eligible village household in areas 
without a good piped water source with two rain 
water tanks (with a combined capacity of 1635 litres), 
each with a gutter, inlet sieve, down-pipe and outlet 
taps.  Not all villages had a full complement of tanks 
installed.  Of those supplies only about 35% were 
installed correctly of a hardwood stand with gutter, 
downpipe, inlet screen and outlet tap. However, such 
an approach to support reliable household level 
access to water has greatly helped to improve the 
health of villagers. 
 Elsewhere in Malaysian Borneo, examples of 
using rainwater harvesting to augment urban supplies 
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occur.  In Sandakan, Sabah, people adopted the 
rainwater harvesting approach after 1984 because the 
flow of ǘǊŜŀǘŜŘ ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ {ǘŀǘŜ ²ŀǘŜǊ .ƻŀǊŘΩǎ 
plant became inadequate with water rationing being 
imposed. In other parts of the Commonwealth, 
rainwater harvesting is commonplace.  Around many 
Australian country towns, people live in houses on 
one hectare plots of land, beyond the limits of piped 
town supplies.  The water from the roof is collected 
and stored in a large underground tank of 20,000 to 
50,000 litres capacity, depending on mean annual 
rainfall and anticipated daily consumption of water.  
In extremely dry periods, people may have to buy 
water from the town supply and have brought to the 
property by tanker. 

 

Fig.  2  The site of the horizontal well, indicated by the line of 
concrete well heads in the centre of the picture, at Kampong Loba, 
Sarawak (Photos: Ian Douglas) 
 

Rainwater harvesting around the 
Commonwealth 
 

Droughts in Australia since 2000 have led state 
agencies to encourage city dwellers to install small 
rainwater tanks to reduce use of water from the town 
supply for non-drinking purposes.  Increasingly new 
homes and business and industrial premises are being 
fitted with rainwater harvesting facilities to reduce 
the need to use high quality drinking water for 
activities such as flushing toilets, washing cars and 
watering gardens. 
 In some villages of eastern Rajasthan, India, 
rainwater harvesting structures, called johads, 
comprising a low wall made from mud, or cement are 
used to collect water.  The check dam is located in the 
flow of monsoon runoff to hold back pools of 
rainwater and allow it to infiltrate into the soil and so 
recharge local shallow aquifers, increasing the 
groundwater available during future dry periods.  
Tarun Bharat Sangh (TBS), a leading rainwater 
harvesting organization in India, has been revitalizing 
johads in eastern Rajasthan for over 20 years.  TBS 
organises villagers to construct, and use harvested 
rainwater structures, but does not decide who will 

donate the labour, and how much each household 
should contribute.  Like many other NGOs in India, 
TBS focuses on community-initiated development, 
requires full participation in decision-making by 
women, and seeks a return to indigenous 
technologies, believing that community ownership of 
any water resource scheme is preferable to reliance 
on water supplied by a private company. 
Rainwater harvesting is integrated with use of shallow 
ground water in many small island states.  Across the 

islands of Kiribati, in the Pacific Ocean, most 
households extract groundwater through private wells 
and on South Tarawa households also have access to 

a piped water system which uses shallow 
groundwater from two freshwater lenses in highly 
permeable sands 2 to 5 metres below the ground  

 
Fig 3  The outflow from the well when newly  

constructed in 1994 
 

surface.  The sustainable yield of the lens on South 
Tarawa of approximately 54 litres per person  
per day (l/p/d) can meet the non-potable needs of 
householders.  The sustainable yields in excess of  
100 l/p/d in the less densely populated outer  
islands can meet provide all householder water 
requirements.  As sea levels rise sea water will 
penetrate further in the freshwater lenses, reducing 
the amount of good quality drinking water under the 
ground. 
 During droughts on the outer islands 
households also use standby wells located away from 
the coast in bushland areas.  They also obtain 
rainwater from churches or neighbours with tin roofs.  
On South Tarawa, households switch from using the 
piped water supply which is rationed during droughts 
to using private wells, getting rainwater from 
neighbours or churches and purchasing water from 
ǘƘŜ ǿŀǘŜǊ ǳǘƛƭƛǘȅΩǎ ǘŀƴƪŜǊ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ 
water utility.  Nevertheless, some are likely to use 
possibly contaminated well water to meet potable 
needs.  This existing adaption through using multiple 
water sources will become more intense with sea 
level rise and climate change. 
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Water supplies in large cities 
 
Adaptation of a different form is found in many  
mega-cities of the Commonwealth.  For example, 
many large Indian cities, including Delhi, Mumbai  
and Chennai, already rely in part on inter-basin water 
transfers.  Such strategies involve reconciling the 
needs of different communities, but increasingly 
those of rapidly growing industrial cities outweigh 
those of poor rural areas. At the building level, 
legislation requiring all properties above a certain size 
to harvest rain water has been passed in Banglalore, 
Ahmedabad, Chennai, New Delhi, Kanpur, Hyderabad 
and Mumbai.  The Bangalore legislation requires every 
new house to have a rainwater harvesting system in 
order to get a drinking water connection.  The 
rainwater is used to recharge boreholes, to recharge 
groundwater by infiltration, or for flushing toilets, 
watering gardens or washing cars.  However, in Delhi, 
so much groundwater was being abstracted privately, 
to overcome issues with both quality and quantity of 
municipal supply, that boring tube wells was 
practically banned by the Delhi Jal Board, the body 
that gives borehole approvals. Local private water 
selling is widespread in India, as elsewhere in Asia, 
Africa and Latin America. In poor cities that suffer 
from both water quality and water delivery issues, a 
two tiered system often develops, where richer 
residents can afford to buy clean water from private 
vendors while poor residents either endeavour to 
ŎƭŜŀƴ ǇƻƭƭǳǘŜŘ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ƻǊ ōǳȅ άǇǳǊŜέ ǿŀǘŜǊ ƛƴ 
plastic bottles or sachets to drink at a high price from 
local vendors.  In Onitsha (Nigeria), the poor might be 
spending 18% of their income on water during the dry 
season.  Poor people who buy sachets of water from 
local vendors face the risk that it may be of poor 
quality, cholera outbreaks often being linked to such 
water.  Most households increase storage, with tanks 
for the middle class and plastic bottles, jerry cans, or 
stone jars for poorer households but health risks may 
arise from contamination of water during household 
storage.  
 

Providing water for the rural poor in African and 
Asian Commonwealth countries 
 
Appropriate technology is being applied by many rural 
people in partnership with NGOs and government 
agencies to provide community based water supplies.  
Water is provided through three main methods: 
 
 
 
 

 
 
 
¶ Wells, dug by hand, are a common way of 

accessing water - but the supply can be unreliable  
and sometimes the well itself can be a source of 
disease. 

¶ Gravity-fed schemes are used where there is a 
spring on a hillside. The water can be piped from 
the spring down to the villages. 

¶ Boreholes can require more equipment to dig, but 
can be dug quickly and usually safely. They 
require a hand or diesel pump to bring the water 
to the surface.  

 

In addition to locating new sources of water, some 
strategies help to reduce the need for water. These 
include: 
 
¶ rainwater harvesting 
¶ using waste water to irrigate crops 
¶ improving irrigation techniques 
¶ growing crops which need less  water 
¶ minimising the loss of water by evaporation 
 Work of this type is widely carried out 
by WaterAid, a UK-based charity. In the 
Chittagong Hill Tracts of Bangladesh, the one 
hilly area of predominantly low-lying country, 
WaterAid and local partners help villagers to 
construct gravity flow water schemes.   These 
tap water at sources in the hills and pipe it to 
villages below.  This has drastically saved  
time for women who might have spent 30 to 
40 minutes carrying water several times a day 
and has also reduced the incidence of water-
related diseases.  In low-lying areas of the 
country prone to monsoon flooding, 
WaterAid is helping communities to construct 
water and sanitation facilities that are more 
resilient to disasters and the impacts of 
climate change. 
 In Africa, WaterAid has worked both 
with national level partners and with local 
communities. In Rwanda, it works closely with 
the government to ensure water, sanitation 
and hygiene stay on the agenda and plans are 
carried out in an effective, integrated way. It 
has developed schemes to map water sources 
and monitor water flows and usage to 
improve the efficiency of water management 
across the nation.  At the local level, 
WaterAid supports local partners in using 
low-cost and sustainable technologies to help  
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community schemes to provide life-changing 
safe water and toilets.  In Ghana, community-
led solutions and systems are put in place to 
help empower local communities and people 
so that they can help themselves to take the 
first steps out of poverty.  
 Many other international and local 
NGOs are carrying out similar work. One 
important aspect has been to encourage and 
enable women, the fetchers and carriers of 
water in most societies, to play a key role in 
decision making.  CHEC, with financial 
support from the Commonwealth 
Foundation, has facilitated a series of work-
shops in East Africa on gender-mainstreaming 

in integrated water resources development 
(Fig. 4).  These have involved the training  
of trainers who have returned to their 
communities or agencies with new ideas on 
participatory decision-making and involving 
the whole community in improving water use 
and management. 
 

 

Much good work has been done to improve access to water in 

the Commonwealth. Progress has been made with sanitation.  

However, while people still have to walk for twenty minutes to 

get water from a muddy river or still have to defecate in the 

open, much still remains to be done 

 

 
 

Fig. 3  Participants at a CHEC-CIANEA sponsored gender-mainstreaming workshop  
sponsored by Commonwealth Foundation 

in Kampala Uganda in 2010 (Photo courtesy Patricia Kabatabazi) 
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4. Fighting Over the Last Drop? A Critique of the óWater Wars Thesisô 

Dr Peter Hough, Middlesex University 

 

 

 

 

 

 

 

The water wars hypothesis 

Towards the end of the domination of international 
relations by the Cold War in the late 1980s, many 
scholars began to suggest that future insecurity might 
be more about resources than ideology.  Before he 
became UN Secretary-General, the Egyptian politician 
Boutros-Ghali ǎŀƛŘ ƛƴ мфур ǘƘŀǘ Ψ¢ƘŜ ƴŜȄǘ ǿŀǊ ƛƴ ǘƘŜ 
aƛŘŘƭŜ 9ŀǎǘ ǿƛƭƭ ōŜ ŦƻǳƎƘǘ ƻǾŜǊ ǿŀǘŜǊΣ ƴƻǘ ǇƻƭƛǘƛŎǎΩΦ  
Shortly after this, the Canadian Homer-Dixon claimed 
that Environmental scarcities are already contributing 
to violent conflicts in many parts of the world.  These 
conflicts are probably the early signs of an upsurge of 
violence in the coming decades that will be induced or 
aggravated by scarcity. 
 Homer-Dixon identified two phenomena, 
emerging from changes in the three factors - the 
supply of resources; the demand for resources; and 
changes in the distribution of resources - as the key 
links between environmental scarcity and social 
ǳƴǊŜǎǘΥ ΨǊŜǎƻǳǊŎŜ ŎŀǇǘǳǊŜΩ ŀƴŘ ΨŜŎƻƭƻƎƛŎŀƭ 
ƳŀǊƎƛƴŀƭƛȊŀǘƛƻƴΩΦ  wŜǎƻǳǊŎŜ ŎŀǇǘǳǊŜ ƻŎŎǳǊǎ ǿƘŜƴ ŜƭƛǘŜǎ 
within a state respond to falls in supply or rises in 
demand by appropriating more resources for 
themselves and leave the poorer sections of society  
to bear the brunt of scarcity.  Ecological 
marginalisation is said to occur when population 
growth and / or changes in access to resources for 
certain groups produce migrations that cause the 
over-exploitation of resources in certain areas1.  
 Many others have linked resource, food and 
water scarcity with war and a subsequent strand of 
the resource war literature has emerged specifically  
in relation to climate change.  For example, one study 
claimed that the civil war in Sudan - most notably in 
Darfur- which had flared up in parallel with the onset 
of extreme droughts ς ŀǊƻǎŜ ōŜŎŀǳǎŜ ΨǿƘŜƴ ŎǊƻǇǎ ŦŀƛƭΣ 
people may take up a gun simply to ƳŀƪŜ ŀ ƭƛǾƛƴƎΩ2.  
 The US and the UK governments paid 
attention to these arguments, including setting up 
strategic assessments of the likelihood of conflicts 
over resources creating insurgency and international 
instability.  Nevertheless, despite its influence on the 
thinking of some governments and academia, this 

vision of environmental scarcity as a military security 
matter has been criticized.  People suggested many 
examples of conflicts over water such as that over the 
Senegal River that were more about ethnic and class 
conflict than access to river water.  
 Water wars are not a novel phenomenon.  
The great historian of water use, Gleick3 points out 
that such conflicts actually go back 5,000 years and 
lists a number of them including an ancient 
ΨŘŀƳōǳǎǘŜǊΩ ǊŀƛŘ ōȅ !ƭŜȄŀƴŘŜr the Great of Greece 
against Persia between 355 and 323 BC.  Access to 
resources has always been a source of conflict since 
ΨǿƘƻ ƎŜǘǎ ǿƘŀǘΩ ƛǎ ǘƘŜ ŦǳƴŘŀƳŜƴǘ ƻŦ ǇƻƭƛǘƛŎŀƭ 
contention but there is no obvious correlation 
between scarcity and war to be mapped out over 
time. 
 

Water wars scepticism 
 
The central assumption that changes in the balance 
between resources and people create political 
problems is viewed as flawed logic by resource war 
sceptics.  It is easy to link droughts in Sudan to the 
Darfur Crisis but such events are unfortunate facts  
of life in the Sahel and the responsibility for the 
bloodshed lies squarely with the Janjaweed insurgents 
and the Sudanese government for giving a green light 
to their murderous campaigns4.  
 Despite a spate of publications warning of the 
likelihood of conflicts fought to secure freshwater 
supplies, particularly in the arid and volatile Middle 
East, no war of this kind was fought in the twentieth 
century and it has played little part in Arab-Israeli 
hostilities5.  Historical data reveal that in the period 
1950 to 2000, of the 1831 international political 
interactions over water, none had produced war  
and only 507 instigated a dispute (two thirds of  
these disputes were purely verbal and only 37 had  
any armed dimension).  In contrast 1228 of those 
international water interactions produced cooperative 
responses including 157 treaties.  There is no evidence 
that fighting over depleting resources is in any way a 

 

Much has been written about the risk that climate change might lead to heightened competition for 

water, especially along international rivers.  However major agreements to share and manage 

international water supplies co-operatively continue to be struck.   

This risk of water wars may not be as great as some scientists and politicians suggest. 
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distinguishing feature of the contemporary world. 
Indeed, scarcity may even be a source of greater 
peace by giving a spur to more cautious and 
cooperative diplomacy. 
 Several examples of peaceful sharing of 
international river waters exist. The Helmand River 
Agreement of 1973 occurred when Iran gave trade 
concessions to the Afghan government in order to 
guarantee water supplies.  Relations between Syria 
and Turkey improved rather than deteriorated after  
ŀ ŘƛǇƭƻƳŀǘƛŎ ŘƛǎǇǳǘŜ ƻǾŜǊ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ƭŀǘǘŜǊΩǎ 
South Eastern Anatolian damming project on the 
Euphrates in the late 1980s, culminating in a 1987 
bilateral accord guaranteeing downstream Syria a 
specified share of water.  Syrian concerns on this issue 
were channelled through the European Union and the 
World Bank instead of ratcheting up the stakes vis a 
vis Ankara and this multilateralism worked in their 
ŦŀǾƻǳǊ ƎƛǾŜƴ ǘƘŜ ¢ǳǊƪΩǎ ǿŜǎǘŜǊƴ ƻǊƛŜƴǘŀǘƛƻƴΦ  Lƴ мфуф ŀ 
reassured Syria then struck a similar deal of their own 
with their downstream riparian neighbouring state, 
Iraq, over the Euphrates. 

 
Conclusions 
 
Securing access to water is becoming more critical 
with parts of the world experiencing dwindling 
supplies of this most precious of commodities.  It does 
not follow from this, though, that the people most 
affected will be forced to fight over it.  Responsible 
management and cooperation is a more rational and 
fruitful political response to scarcity than conflict.  
Democratization and interdependence leaves room 
for optimism that we are not entering an era of water 
wars.  Democracies are forced to confront resource 
allocation questions as a matter of course and, 
increasingly, act on environmental degradation even  
if no obvious human side-effect is apparent.  In 
addition, democracies (and some non-democracies) 
long ago came to the conclusion that resources are 
more easily secured through trade and common 

management than conflict.  There is a compelling 
pessimistic logic to the water wars thesis but it does 
not stand up to much academic scrutiny.  Equally, 
though, it could be dangerous to entirely dismiss the 
possibility that the thesis could come to have some 
relevance in the future on the basis that it is not yet 
supported by evidence.  Resource allocation is 
fundamental in all politics, with desperation or 
bloody-mindedness sometimes being expressed 
through political violence.  It would be foolish to 
entirely dismiss the possibility that increased water 
scarcity due to global warming could yet see the 
resource wars scenario become a reality.  However, 
there is much scope for optimism that common 
resources can be managed amicably by most states in 
the present state system. 
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Crocodile on Rufiji River, Selous, Tanzania (Photo: Eva Ekehorn) 
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