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Water -  

Global Challenges for the 21
st
 Century 

Frank Greaves, WASH adviser, Tearfund together with Sue 
Yardley, Policy Adviser for WASH, Tearfund 
 
(n.b. – this article is an edited version of the talk given by Frank Greaves and Sue Yardley at the JRI 
Environment Day Conference held at Redcliffe College, Gloucester on 3

rd
 March 2012 – ed. There are 

accompanying slides that illustrate aspects of this talk, and there is a link to these on the editorial page 
above) 
 

Introduction 
Margot Hodson introduced us as being part of ‘WASH’.  Now in Tearfund we see water, 

sanitation and hygiene as working together, that for us is good practice and integration and 

we will be able to show you later on how, in fact, it is only by combining these components 

that we are going to see the full benefits of good access to safe water throughout the world.  

Sue and I are going to ‘bat and ball’ in this article between us to try and bring you some 

variation along the way. 

 

Well, we have all seen in the news advertisements and articles like this – ‘the scarcity at the 

heart of the global water crisis is rooted in power, poverty and inequality’. I’m going to come 

along to that at the end, because we are going to be talking about a lot of physical things to 

do with how water is so hard to come by for many people. Ultimately, it is a power issue and 

a poverty issue as well.  Before we really launch into our presentation, I think it is right to look 

at a few terms and get some terminology under our belts. 

 

Terminology 

Let’s start with the term ‘water scarcity’. This is a term that we might have used a little bit ad 

lib, but there are actually two types of water scarcity.  First, physical, and this basically 

occurs when there is not enough water to meet our needs. Arid regions are generally 

associated with physical water scarcity. Then we also have economic scarcity and that is 

probably what affects most of sub-Saharan Africa and parts of Asia. That is when there is 

actually an adequate supply and availability of water, but due to a lack of resources – and 

that might be financial, institutional or human capacity and infrastructure –the people there 

are not able to access it.   

 

Another term to look at is ‘water stress’ – this occurs when there is water scarcity. Water 

stress in itself may manifest itself as conflict over water resources, over extraction, poor 

health and disease. Having talked about water stress, it all points to the key about water 

today, which is water security – or, in fact, water insecurity. That is really what we are coming 

to, talking about how reliable and secure access to water is over time. 

 

‘Access’ is another word, taken from the Millennium Development Goals. We talk about 

‘access’ to safe water and sanitation. It is a technical term to do criteria that UN agencies and 

the international community have set that says, ‘yes, people have enough access, enough 

resource to water or to sanitation or to hygiene.’ Note that water security does not actually 

equate to a constant quantity of supply as much as it does about the predictability of the 

supply and that enables measures to be taken in times of scarcity to avoid stress. A country 



 

Encounters Mission Journal Issue 42 October 2012 2 of 9 
 

 www.redcliffe.org/encounters  
 

in the northern hemisphere is more likely to cope with water scarcity, compared with a more 

vulnerable country in the south. 

 

97% of usable water is in oceans and seas – of course, we can’t really use it, as it is mainly 

saline. Fresh water amounts to 3% but the usable proportion of that, is only about 2.5%. A 

good deal is polluted water, which would be very costly to make into available safe water for 

populations. Distribution of the remaining .003% of water is also extremely unbalanced 

throughout the world. North Africa, the Middle East and South Asia are extremely short of 

water. In a projection on water scarcity in 2025, it is sobering to see the areas that are 

particularly vulnerable to water stress.   

 

Water use and Global Phenomena 

[note that reference below is made to the slides – ed.] 

 

Water resources – the territory size shows the proportion of all world-wide fresh water 

resources found in these places; the southern corner of America – the Amazon area is still a 

huge sink of fresh water resources. There is a fair amount in North America, but not nearly 

as much as we would see in the other areas of the world that we would expect. 

 

Water use – here the territory size shows the proportion of world-wide water use – the use 

actually occurring there. Here you can see the difference. The Indian sub-continent is bulging 

because it uses so much water, compared to the southern corner of the Americas where 

compared to what it produces, little is used. 

 

Water depletion – the territory here shows the proportion of water that is more than 10% of 

the renewable internal fresh water used in that country. In other words, this is a depleting and 

eroding picture of water use. The southern cone, Indonesia and the Philippines have almost 

disappeared and it is sub-Saharan Africa, South East Asia and India which will be the huge, 

huge problems of the world. 

 

The world is far from water secure and today one-third of the world’s population lives in water 

stressed countries. It is predicted that this will rise to two-thirds of the population by 2025.  

What I would like to do is go through some of the key issues which will cause this water 

scarcity situation. 

 

Let’s start with some of the more obvious ones, such as population growth. The population is 

forecast to grow from 6.8 billion today to 8 billion by 2025, 9 billion by 2050. What is the 

significance of these numbers?  It is quite hard to grasp even what a million people looks 

like. If 6.8 billion people stood as a paper chain hand to hand, arm to arm, they would make a 

line that stretched from the earth to the moon and back eleven times over. The important 

thing here is it is not just the overall increase that we are going to see which is going to bring 

this horrific water stress, it’s actually also where in the world we are going to see this 

scarcity.  It is the changes in the location of the population as we move towards 2025 that is 

going to have a significant effect on water availability. On a global scale, there will be a slight 

increase in population in northern developed countries, but the significant increase is in the 

southern countries which will experience even further suffering in water scarcity. For 

example, it is estimated that there could be a 500% population increase in some sub-
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Saharan African countries between 2000 and 2100, and 60% of the world’s population 

growth in this period will occur in South Asia and sub-Saharan Africa. 

 

Agriculture and the Tension of Urbanisation 

Let’s super-impose on top of that the increasing move of urbanisation. We are already in a 

50/50 situation, 50% of the world’s population live in our cities. By 2030 that will have moved 

to 60%. Cities draw in resources from increasingly-wide areas as they grow and, of course, 

that competes with agricultural water and space needed for agricultural growth and water 

supplies. The growth in mega-cities is expected to continue rampantly, with population 

increases of 60 – 75% predicted, even up to 2015, particularly in the world’s mega-cities in 

the Global South, such as Jakarta, Dakar and Lagos, so there is huge pressure likely there. 

 

Looking at agriculture, 70% of water that is available to us is used for agriculture. So that is 

really where we need to focus – it is actually not my passion, but the fact is that it is about 

agriculture in terms of percentage. The world needs to produce another 70% more food by 

2050. This is going to have to happen on existing agricultural land because of the space that 

is available to us, and so it is about going beyond just rain-fed agriculture, to the need for 

more irrigated agriculture. 

 

Ironically though, we are already seeing big negative effects on health and environment in 

water scarce locations and livelihoods are already compromised, so really it is down to trade-

offs; that is what it is going to be about in the next 20 years, trade-offs between production 

and the loss of ecological and socio-economic services. 

 

Let me give you an example; for irrigation purposes, there are intensive withdrawals of 

ground water, subterranean water, exceeding the rates of natural replenishment of the 

ground water, in the key cereal-producing locations of the world, including North America and 

various low-income countries. The problem is that the declining aqua-flow levels present a 

growing risk not just regionally, but to global food production. That is an horrific scenario; 

needing more water is a vicious circle, already causing an issue of food security for the world 

in the next 10/20 years. So irrigation is required, but it has to be done effectively and 

appropriately; bad irrigation practice is worse than anything; irrigation practice that is not 

properly regulated, for example, by proper drainage.  

 

This would cause the water table in irrigated lands to rise and ultimately could result in huge 

salinization. I lived four years in Turkmenistan and this is a key example. It was part of the 

former Soviet Union, one of the mono-culture states and in the case of Turkmenistan the key 

issue is cotton.  During the summer months the fields are white – not with cotton (I’m not 

talking about September/October when the cotton is growing) but with salt. This is both from 

leakage from the irrigation canals and from poor irrigation practice; water settling, 

condensing and evaporating on the surface leaving huge salt plains. This is going to have a 

huge effect on what can grow and how much. It is an example of how much care we need to 

take. It is about irrigation but also about how much care we need to take in actually making 

sure that our irrigation is effective and appropriate. 

 

Of course, we now have agricultural practices such as mulching and conservation tillage, 

which helps to retain soil moisture and help to regulate the amount of water that is needed, 
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but at the moment this is small-scale; but we are talking about the big picture here and it 

doesn’t look brilliant. 

 

Let’s have a quick look at ground water resources. Why is ground water important? It is 

because of the months with negligible rain with a band right across, not only the Saharan 

area, but over into South East Asia and the Indian sub-continent. So ground water is critical.  

1.2 million Billion urban dwellers today rely on ground water for their supply so it is crucial, 

but ground water is a great asset too. Ground water acts like a long-term reservoir, like a 

cushion in the water cycle. Ground water can be a couple of days old, or it can be thousands 

of years old and so it can act as a long-term reservoir. It is critical to us and it is a critical 

component in our water sink; our water resource picture in the next twenty years. The issue 

is on controlling it, understanding it, knowing that so much of it will end up being used in 

agriculture. 

 

What do we know about ground water? It is quite difficult to say exactly how long the world’s 

ground water is going to last. I have heard that if you actually put the ground water in North 

America, on the ground surface throughout the land, the land surface of North America would 

only rise about six inches. It is and can be finite. There is replenishment, a re-charge 

situation, but we don’t really know it very well. The actual interaction between surface water 

and connections between various subterranean aquifers is quite difficult, quite complex and 

we are not really quite sure of what the outcome will be; we only know that it is an important 

issue to work on. We need to work on integrated management of ground water and surface 

water systems and any actions to enhance the natural, or artificial, re-charge of the ground 

water in the world. 

 

A number of countries exercise what we call ASR (aquifer storage and recovery) and this is a 

process of storing the excess water underground and bringing it out, recovering it when 

supplies are short. It is common in the USA, in Australia and a city using it as part of its 

supply strategy is London – Thames Water uses ASR to store water for the future.   

 

There is also the question of pollution of ground water and we haven’t really got time to go 

into this, but pollution of ground water supplies contributes significantly to water scarcity, with 

a number of major cities already having to switch from ground water supplies to other 

supplies. 

 

Climate Change, Water and Food 
Climate change – the big unknown, the big question about water scarcity – what is that going 

to do?  Water is at the heart of the change in climate and drives all of the weather patterns 

that we experience in the world. What does climate change mean? What do we know? We 

know that mean precipitation will increase in the tropics and the high latitudes, for example 

where we are, and decrease in the sub-tropics and low latitudes in the future. Precipitation 

will become more variable, both spatially and temporally, and there will be increased run-off 

in places like East Africa, India and China, but reduced run-off (that is the surface overflow) 

in the Mediterranean and North Africa. Then, we have glacial melt which will initially increase 

water supplies in the short-term, but in the long-term will significantly reduce supplies and 

alter whole river regimes in places like North India, China and the Andes region; so a mixed 

picture there. 
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With climate change it is important to remember that water is going to be the medium 

through which most people actually experience that change, be it through drought (through 

less water) or too much water resulting in flooding. 

 

We have heard some of the scarcity and security issues around water, so what are the 

implications of that? I am sure many of you have heard predictions about ‘water wars’ so I 

am just going to explore that in a little more detail. Is that reality, or is it hype in the media?  

Is water really going to be the new oil over which wars are fought?  What are some of the 

competing needs? We have already mentioned about agriculture taking the lion’s share of 

water resources. We all have a basic minimum need of water that we require each day – 2-5 

litres – for food/drink and agriculture, so domestic water use globally is reasonably standard.  

 

However, our diets around the world vary greatly. In many parts of the world maize is the 

staple diet and to produce a kilogram of maize takes about 900 litres of water; that is through 

the farming and production of the maize. A kilogram of meat, or beef, requires 15,500 litres of 

water; think how much meat, versus maize, we consume in the UK. The most recent data I 

could find, dating back to 2002, stated that in the UK we ate about 80 kilograms of meat per 

person per year. Uganda, for example, consumes more like 12 kilograms of meat per person 

per year. Thus, there is a huge global difference in consumption of those water resources. 

 

Land Rights, Conflict and the Competition for Water Resources 

There are also competing needs and, I am sure you have seen news headlines concerning 

land grabs. Many NGOs, like Tearfund, are working on such issues. Water and land grabs, 

as they are called, are integrally-linked. Countries that perhaps have limited water, or have 

run out of space for farming and agriculture, but have pressing needs to feed their 

population, might buy land rights to use some land for a set period of time (in places like 

Africa) and often that will include trying to secure the water rights of that land as well, 

because those investors will be wanting land that can produce high volumes of food. So, they 

either want good rainfall, or land that can be irrigated well. 

 

There are examples in Mali where those rights are being given in a very haphazard way.  

Different ministries are liaising with different countries over different industries that want to 

use that land and there is no common way of issuing the rights. They don’t always take into 

account the customary, or traditional, water usages that are already taking place, or even 

planning for future water resource management. There is little consideration for that, so 

again, it is another competing source that puts stress on water use. 

 

Another competing need concerns energy and industry. We have heard that agriculture takes 

about 70% of the water resources. Industry is about 22%, but industry coupled with domestic 

water use has quadrupled in the last half of the last century. It is growing twice as fast as 

farming.  Also, as noted above, more and more people are moving into towns. As countries 

are developing, they want to increase their industry and that is having a big impact on water 

resources. There is a balancing act there, but it is imbalanced around the world. Industry in 

rich countries currently uses about 60% of their water, whereas in the poorer countries it is 

only 10%. Going forward that might change the balance, but they will probably both keep 

growing unless we put some checks in place, or unless we are able to sustain both uses. 
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What people are talking about in recent years is something called the Water and Energy 

Nexus.  We need water to produce energy and we need energy for water.  So, for water it 

means extracting it from the ground, moving it and cleaning it. That requires energy in some 

form or another. In terms of the use of water for industry, the biggest use is cooling of 

thermal power generation and also drilling and extracting for oil. So, going forward, we need 

to think of a way in which we can manage that demand and supply for both water and 

energy, two really important resources. We need to manage those in tandem so that we can 

have reliable and sustainable resources for both. 

 

I started by asking ‘is water the new oil?’ is it where we are going to see conflicts? We have 

already considered some of the competing needs for those resources. They are not the 

same type of resource; oil can be consumed and rendered incapable for future use. The 

word ‘use’ of water in some instances does mean that, particularly for the length of re-charge 

for some ground water aquifers, there is a time-lag, but it is not the same. We can re-use 

water, even though it is finite.  

 

We have seen already the stresses and the water scarcity issues and we know that some 

areas are chronically short of water, so that will cause some effects, but water is unlikely to 

be the sole cause of a war and any conflict is rarely instigated by one reason alone. 

However, we do know that it is a source of many conflicts, both within countries and between 

countries. There have been all sorts of conflicts which involve water, from the Taliban in 

Afghanistan threatening water supplies, to a man being killed in Mumbai over water cuts, to a 

fight over water restrictions in Australia, leading to the death of a man. So we know that 

water conflicts are real and they are going to continue, but to what extent remains an 

unknown. 

 

Water Scarcity and Development 

Tackling water scarcity is going to require; sustainable use of ground water and better 

understanding of aquifers; improved surface irrigation; more efficient industrial processes; 

better management of water supplies and distribution systems (we will have a look at 

management, the microcosm scale in a moment, it is very crucial); improving performance of 

existing water sources (we mentioned Thames Water earlier, but they have admitted that 

about 30% of what is actually produced currently goes to waste in their area); de-salination of 

sea water (we can’t get away from that either but there are huge energy demands there); 

political will and commitment to engage across all sectors. This latter point is really the crux 

of it and we reject the Malthusian perspective that global water problems are a problem of 

scarcity and population growth – well, they are but not wholly. The availability of water is a 

concern for some countries, but the scarcity at the heart of the global water crisis is rooted in 

poverty and inequality, not in physical availability – back to management, back to politics, 

back to the commitment of doing something about this. 

 

That leads us on to where Tearfund’s passion is; around working, linking and ensuring that 

people in developing countries have access to water and also to sanitation. For some of the 

impacts of those links we need to look at the total ‘un-served’ per country (i.e. those people 

without access to water) and infant mortality per 1,000 live births. This is then plotted against 

population size and GDP per capita. What it tells us is that we have countries with low GDP, 
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a high percentage of people without access to water and also high numbers of infant 

mortality, and there are huge links between water, sanitation and infant mortality.  

 

We have been doing research on diahorrea within Tearfund over recent months and it has a 

huge impact. Yet it doesn’t get as much political attention, as issues such as malaria or HIV.  

Sadly, one child dies every 20 seconds around the world from diahorrea, so it has a wide-

reaching impact.  

 

We have mentioned the Millennium Development Goals. Goal 7 is around environmental 

sustainability and within that Target 10 sets out to halve by 2015 (so not long away), the 

proportion of the population without sustainable access to safe drinking water and basic 

sanitation. Basic sanitation was only added in two years after the Millennium Development 

Goals. NGOs like Water Aid and Tearfund were campaigning to get that included because, it 

got forgotten.  We have new data coming out next week, but so far there is reasonable 

progress globally in increasing access to water.  

 

Sanitation 

Sanitation is a different picture, but in sub-Saharan Africa access to both is really lacking, it is 

really far behind and it might be another century or so before sub-Saharan Africa gets this 

equivalent access to sanitation. Even if we meet those development targets by 2015, which 

is unlikely in every country, there will still be millions of people without access – because that 

is only reducing by half and, as mentioned previously, the population continues to grow and 

we need to be able to keep pace with that. 

 

Regarding the type of water provision that we do have, what is it that consumers actually 

want, and why?  We need to make sure that we are addressing that when we address the 

poverty needs related to water and sanitation. It is vitally important that we understand these 

issues, rather than doing what we think is best. We need ready access, convenience, time, 

the energy saving; the quantity and the quality is important. That is basically for domestic 

quantity and productive use. The quality as well is important; how it tastes and the health 

impacts need consideration. Also there is the issue of affordability and there needs to be a 

balance between management and the technical upkeep of infrastructure, too. There will be 

a need for external assistance in many places where communities can’t afford to fully 

maintain sources. 

 

Sustainability and Water Resources 

The issue of sustainability is critical.  It is not just the hardware sustainability. Sustainability at 

community level, when people are involved, when there is a sense of ownership, when there 

is a sense of self-management is important. So, for example, training mechanics and water 

committees to repair pumps and so on, that is critical. Is not just about putting in a bore hole 

and a hand pump and even just training people and then going away; it is the follow-up, the 

on-going life cost. It is really about how those people have the on-going capacity to manage 

their supply. That is really where we need to put the emphasis, as much as in actually what 

we help to supply.  

 

To us springs are God’s gifts, because it is water at the surface, (clean water usually) and 

springs are a very important source.  Increasingly, we are going back to the idea of sand-
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dams (in northern Kenya in particular). In a sense going back to the ground water and 

creating a sort of man-made ground water aquifer, and building up in wadis to supply water, 

which doesn’t evaporate so easily and is kept free from pollution.   

 

Another big issue is replicability.  If you think about it and we link it to the Millennium 

Development Goals, it is no good just adding stuff; it is actually about access to water; 

getting communities to enthuse other communities, natural leaders to work in communities to 

get more people enthused in doing something for themselves on water and  sanitation. To 

replicate stuff that is not technologically-challenging so that communities, with help and 

capacity, can do it for themselves. 

 

The Diocese of Kigasi is one of our gold-standard partners. We have been working with them 

for years and if you go and see some of their work and see some of their physical output, you 

would think it was made last year or the year before; it is so well managed. Then you are told 

that we did this with your help 16 years ago and you wonder how on earth these things can 

look like they do and be managed so well after so long. It really comes down to 

management. The rain water is the most important singular resource in Kigasi, but it is not 

the NGO’s technicians who are building the rain water tanks; that is not really replicable. It is 

women’s groups – 26 to 30 or so women’s groups, and by now they have built well over 

1,000 tanks themselves on a voluntary basis. But also they get a bit of income, because they 

do a bit of work for the government as well. There are Christian women from a local church 

working in their ministry to help the poor gain access to water. It is about the local church 

helping people to work it out for themselves and to work on responses which are sustainable 

and replicable. 

 

Bio-san filter is a home-based version of san filtration. The reason that home-based 

treatment methods are important is that it is becoming increasingly difficult to find that one 

year-round water source which is not going to dry up, whether it is a spring or a well. But, of 

course, even if it is there in part of the dry season, in the rainy season as more polluted water 

comes nearer to people’s homes, they are going to choose that rather than walk to wherever 

the improved source is. Many people are forced to use many sources; having a home-based 

filtration system is the underlying safety net and it is a very good way forward. 

 

Conclusion; the Role of the Local Church 

I’d like to end by going back to the role of the church in water and sanitation because we are 

emphatic that the church has a role. The church has a tremendous role in water and 

sanitation and in the ‘H’ of WASH, the hygiene-behavioural change. For a number of reasons 

the church is a messenger; it will give, and does give, great messages about cleanliness 

(see Deut. 29) and from that there is teaching that the church can bring to the population.  

The church can be a demonstrator; it can demonstrate a new latrine or how to manage a 

new latrine and the wonderful thing is, that this latrine is not going to be something that is 

very costly. The church itself is made up of the poor, and it is going to be something that is 

more appropriate for the community.   

 

As an implementer, many of our partners are actually arms of the church, like the Dioceses 

in Uganda, Tanzania and so on. The church as an advocate will speak out. If I had a 

proposal across my desk looking at a very good intervention in terms of hardware, but there 
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was no advocacy component, then we wouldn’t tend to pass that proposal to a donor. Let’s 

bring an advocacy component in because we believe that the ultimate service provider is 

local government, and we spend an awful lot of time building the capacity of governments 

and trying to enable them to work with communities to take on water supplies and sanitation. 

 

Finally, the church is the guardian. At the end of the day when we all go home (one day 

Tearfund won’t be there) we and our partners will go their separate ways. I have heard it said 

are not the days of the northern NGO numbered?’ At Tearfund we are concentrating, as an 

organisation, on wanting to set up our strategy, placing our offices closer to where the 

problems and our partners are. But who is the ultimate guardian in the communities that we 

work in? When we have all gone home, it is the churches there, the faith-based groups in 

general terms; they are there bringing the good news, sustaining the ways forward and 

sharing the benefits of what we do in water, sanitation and hygiene promotion.  This is our 

passion, it is not just about water and sanitation, the church has a role in this. 
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