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Summary 
 
The world water scarcity problem - recently discussed at the 3rd World Water Forum (Kyoto, 16 to 
23 March 2003) - is the cause of illness among more than 1 billion people and of the death of 
millions every year, through both the lacks of drinkable water and adequate sanitation. 
This report tries to address this world water scarcity problem, the most important human problem of 
the XXI century and will describe the position of international organisations and institutions, will 
describe the situation of water distribution in selected regions of the world and will discuss how 
various water policies may influence the situation. 
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INTRODUCTION 
 
Since the 1990's water scarcity has been more evident throughout the world. At present 1.1 billion 
people lack access to a safe water supply and almost 2.4 billion people lack adequate sanitation. 
This is a problem which interests both developed and developing countries, rich and poor. Where 
water is not a primary problem in terms of quantity (Chapter 3), it is a problem in terms of quality 
(Chapter 4), as a result of fast urban development and industrialisation.  
The competition for water (or  “blue gold”) is very intense, both among different water use sectors 
(Chapter 5) and among adjacent countries (Chapter 3), for whose shared water often no treaty 
exists. What is the future for a waterless world? It depends on world water policy (Chapter 6). 
It is now time to think in a “global and holistic way”, as often recommended by NGOs, authorities, 
the UN and public institutions in past conferences. (Chapter 2). 
This report attempts to give a useful and up-to-date overview of the present and future situation, 
while looking at how  “political” attention given to the problem in the past and present could 
influence the achievement of future objectives. 
 
 
1. BACKGROUND 
 
1.1. From the Stockholm Conference  (1972) to the third "World Water Forum" (2003) 
 
Warnings about water scarcity w.r.t sustainable development, human rights, poverty, and health 
have become more frequent and urgent.  
In recent decades the need to recognise water as a value to be protected has become more urgent and 
important even for those populations living in humid zones and is assuming a central role not only in 
the environmental, but also in social, political and economic contexts.   
Careful water management to preserve water for present and future populations are now a primary 
issue in ever more countries. The increasing importance of the water problem has played a cause-
and-effect role in the development of international conferences and declarations by NGOs, 
governments (both national and regional) and public institutions. A summary of this growing water 
awareness follows, with the main results and conclusions. Refer to Annex 1 for a complete 
overview. 
 
The first important milestone was the UN Stockholm Conference on the Human Environment in 
1972. The outcome of the Conference was a Declaration signed by the 110 delegations with the 
following preamble “A point has been reached in history when we must shape our actions 
throughout the world with a more prudent care for their environmental consequences”. In particular, 
in its 26 principles, it asserted that natural resources (water included) must be safeguarded for the 
benefit of present and future generations. The natural capacity of the Earth to produce renewable 
resources has to be maintained, and non-renewable resources must be preserved1. 
 
Lack of access to safe and adequate water supply for a large part of the world’s population and to 
adequate sanitation facilities for an even larger part persuaded the UN to institute the International 
                                                           
1  In the same year as the Conference (1972), "Limits to Growth", a book published by the “Club of Rome” and 

commissioned by the Massachusetts Institute of Technology, was published. It warned about the dangers of a world 
with increased human population, ever-increasing overuse of natural resources and increase of waste with the 
development of industry and agriculture. The solution according to the authors lay in putting a limit to growth. 
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Drinking Water and Sanitation Decade (1981-1990). During this decade about 1.2 billion more 
people were provided with adequate and safe water supply, and 770 million more were provided 
with access to sanitation. This was only a partial success because the projected targets were not 
completely reached, and because the population has continued to increase. 
 
On the 26th-31st January 1992 the Dublin Conference on Water and Environment was held, 
anticipating the more general Rio de Janeiro Conference on the Environment and Development2 
(UNCED, 3rd- 14th June 1992). This conference concluded that sustainable water use was the only 
way to avoid imminent risks to the future survival of many millions of people, and that this could be 
achieved only through the involvement of all, from the highest political office to the smallest 
community. The following  “Dublin Principles”) were adopted: 
1. Fresh water is a finite and vulnerable resource, essential to sustain life, development and the 

environment; 
2. Water development and management should be based on a participatory approach, involving 

users, planners and policy-makers at all levels; 
3. Women play a central part in the provision, management and safeguarding of water; 
4. Water has an economic value in all its competing uses and should be recognised as an economic 

good. 
These principles were included in Agenda 21, the action agenda of the Rio de Janeiro UNCED 
conference. This, together with the Rio Declaration on Environment and Development, stressed the 
need for a "holistic" approach to water management at water-basin level. The role of women, young 
people, indigenous and deprived peoples were again emphasised. 
 
Despite Rio’s results, in the early 1990s there was still evidence that international co-operation on 
water issues was too weak to stop increasing pollution of both surface and groundwater and to limit 
water-related disasters and diseases. It was also realised that water resources were still being badly 
managed. In the light of this, two international organisations, the World Water Council3 (WWC, 
Marseilles) and Global Water Partnership4 (GWP, Stockholm), were established in 1996, to 
strengthen management of water issues and "holistic management".  
The World Water Council promotes the triennial World Water Forum, where private companies, 
researchers, and institutions, meet to discuss the common agenda of water management. The first 
World Water Forum took place in Marrakech, Morocco, in 1997, and during it the World Water 
Vision (that is, “Long Term Vision for Water, Life and Environment in the 21st Century”) was 
commissioned to review past experiences and to build a future holistic scenario.  
In the second World Water Forum in The Hague (Holland)- 2000, the World Water Vision5 was 
presented. It was the result of international, national and regional preparatory meetings which 
strengthened the sense of community among the participants having involved more than 15000 

                                                           
2  It is also known as the Earth Summit. 
3 The World Water Council was established thanks to a group of water specialists, the academic community and 

international organisations with the aim to promote water problem awareness at all levels, by informing people about 
water issues and producing conferences and reports.   http://www.worldwatercouncil.org/ 

4  The Global Water Partnership was created to help developing countries in integrated water resource management. It 
was supported by a number of international funding organisations. 
http://www.gwpforum.org 

5  The World Water Vision proposed the following: - involve all stakeholder in integrated water management; - move 
to full-cost pricing of water services; - increase public funding for research and innovation; - increase co-operation in 
international water -basins and massively increase water investment. 
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people in the World6. The Ministerial Conference, which was held during the forum, adopted the 
Declaration of The Hague. 
 
In 2000, both the United Nations Millennium Development Goals (inside the Millennium 
Declaration) and the decision to make 2003 the International Year of Freshwater were 
proclaimed, emphasising the fact that the problem of water was still one of the main issues for 
Governmental Organisations, as a result of ever-growing pressure caused by disasters related to 
water scarcity.  
The International Year of Freshwater was designated with the aim of encouraging researchers, 
governments, private companies and public institutions to meet and to think in a “global way”, both 
to prevent scarcity of water from creating tensions among countries and people and to develop a 
common "water awareness", to persuade the citizen to act in a sustainable way and develop a 
consciousness of the value of water.  
Additionally 2003 saw the third World Water Forum (16th-23rd March in Kyoto, Japan) where the 
following was discussed: - the relation of water to climate change, cultural diversity, energy, food, 
nature, environment, transport, cities, pollution, poverty, water supply, sanitation, hygiene and water 
pollution; - floods; - groundwater; - dams and sustainable development; - financing water 
infrastructures; - Integrated Water Resources Management (IWRM); - water conflicts. The aim 
being to build a strong basis for ensuring attainment of the goals decided in the Millennium 
Declaration, while trying also to do better7. 
Unfortunately the Forum coincided with the conflict in Iraq and this distracted the media. World 
Water Council Vice-President William Cosgrove said: “Our discussion will have far more effect on 
humankind for the 21

st
 century than the current crisis in the Middle East or any other political 

problem of the day”. (But few were listening). Statistics tell us that in recent decades more children 
died from diarrhoea caused by dirty drinking water, than all people killed in armed conflict since 
World War Two.  
Several Organisations (mostly NGOs) decided not to participate in the event since they believe that 
it is another manifestation of the new "water oligarchy" which would like to solve the problem by 
the privatisation of water, now considered as “blue gold”. The NGOs view was that this forum could 
not offer any concrete hope to the exploited and thirsty populations of the planet. “What is needed 
are practical applications and not ministerial statements” said Ms. Clare Short (former UK 
development minister and a prominent advocate of increased development aid, who also decided not 
to attend the Forum.)  
 
 
1.2. Millennium Development Goals 
 
In September 2000 the United Nations Millennium Declaration was signed by 147 heads of State 
and Government and by 189 Nations in total. In the Declaration they committed themselves to 
sustainable development in the new century, reducing poverty in developing countries and 
upholding human rights. This was developed in a holistic way into 8 Goals to be reached by 2015, 

                                                           
6  The GPW has a Framework for Action plan to achieve the targets of the Vision by 2025. This was also presented at 

the Second World Water Forum. 
7   The aim for which the Third Water Forum has hopefully wanted to put the basis was the universal delivery of 
individual water supply and sanitation by 2025. This could be achieved by the supply of sufficient publicly 
available safe water to allow a single person to use of at least 50 litres per day, and through the supply of sanitation 
service to everyone, at least soakaway latrines. 
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accompanied by several Targets and indicators necessary to assess progress over the period 1990-
2015, as defined by UN Organisations, the World Bank, OECD and international experts.  
Each year, the UN Secretary-General will assess the results achieved at global and regional levels. 
Goal 7 stipulates “environmental sustainability” and Targets 9, 10 and 11 are: 
Target 9: Integrate the principles of sustainable development into country policies and programmes 
and reverse the loss of environmental resources; 

Target 10: Halve by 2015 the proportion of people without sustainable access to safe drinking water 
Target 11: By 2020 to achieve a significant improvement in the lives of at least 100 million slum 
dwellers. 

The Indicator for target 10 is the proportion of the population with sustainable access to an 
improved water source and that for target 11 is the proportion of people with access to 
improved sanitation8. 
 
 
2. THE WORLD’S WATER RESOURCES 
 
2.1. Total Renewable Water Resources (TRWR) 
 
The concept of “resources” comprises several meanings, from physical/quantitative to qualitative, 
stressing also the socio-economic and environmental dimension.  
 
In this chapter resources are treated under their physical and quantitative aspects. 
 
Even though we see our world as a “blue planet” (70% of the world surface is covered by water), we 
should realise that the greatest part of this (97%) is salt water (oceans and seas), too salty for 
productive use. Only 2.5 % are fresh water but this is by no means all usable, because 70% of that is 
frozen in the icecaps, and much of the rest is in the ground (soil moisture, underground acquifers, 
etc.). The only part that is readily accessible for direct human use is 0.007 % of the total. This part, 
which groups lakes, rivers, reservoirs, groundwater, etc., is called the Total Renewable Water 
Resource (TRWR) i.e. that water which, being re-supplied by rain and snowfall, is available on a 
sustainable basis. 
 
Global water balances (see bibliography9) give the exact distribution between surface water, 
groundwater, rainfall and evaporation/evapotranspiration. It is important to stress that when 
calculating the TRWR, rainfall which evaporates directly into the atmosphere without flowing into 
rivers is not considered. 
 
The AQUASTAT10 study estimates the World’s TRWR at 43750 km3/year: if this water were 
equally distributed per area and per season, 7230 m3 per person per year would be available. In 

                                                           
8    See in Chapter 5 the necessary improvements to reach these targets. 
9 See for example Christopherson, Robert W. 2000. Geosystems: an introduction to physical geography. 4th ed. Upper 

Saddle River: Prentice Hall. p.233. 
10 ACQUASTAT (http://www.fao.org/ag/agl/aglw/aquastat/dbase/index2.jsp) is the most complete and update 

World water resources database, developed by the FAO Land and Water Development Division. It gives detailed 
data for different water resources in all countries with the aim to be a useful tool for hydrologist, agronomists, 
engineers, and politicians. AQUASTAT also gives land-use information, because it deals with the agricultural sector, 
which requires 70% of available water. 
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reality water availability is strongly dependent on climate and on source distribution and the 
effective amount of usable water per person is sometimes considerably lower. 
 
Renewable water resources can be more appropriately classified taking into consideration the role of 
the boundary states which influence the total amount of water in a state through legal or illegal 
abstraction or through other different in/out flows (actual internal/external water resources).  
Moreover, the concept of exploitable/manageable water resources is important, i.e. potentially 
usable water resources, significantly lower than the actual water resources for 
technical11/economic/physical reasons and natural conditions that don’t allow the use of all the 
available water12.  Another important reason for non-complete usability of resources is seasonal 
weather variability.  
 
Finally, in order to have a complete vision of the water available in a country, it is important to 
consider the natural/man-made changes to water storage places, such as reservoirs, lakes, aquifers 
and soil moisture (these indicate the possibility of increasing water supplies or the necessity to 
reduce them), as well as desalinated water (a very limited and costly resource). 
 
Some studies define effective water supply, i.e. that water delivered to water-using sectors. It is 
composed by primary water (also called unused/virgin water) from the exploitable water resources, 
plus recycled water. 
 
 
2.2. Distribution of the world’s water resources 
 
The world’s water resource distribution is very uneven, the most arid areas (40% of the total 
landmass) receiving only 2% of total runoff, whereas very humid zones receive several metres of 
rainfall per year13. This inequality is mirrored in each continent14. 
 
W.r.t water resource distribution, one should consider both the change of climate due to the  
“climate moisture index”15 (UNESCO) for each region and that region's seasonal/interannual climate 
difference16. 

                                                           
11 A study of new cheaper technologies to increase the amount of effectively usable water, particularly for the 

developing countries, could result in a higher quota of the exploitable water resources. 
12  In Lebanon (for example), of the estimated 4.8 km3/year of natural water, only 2.2-2.5 km3/year are effectively 

usable. 
13   The Amazon alone accounts for 16% of global run-off. 
14   In Africa the Congo-Zaire river basin carries one third of the river flow of all Africa. 
15 The “climate moisture index” (CMI) was introduced Willmot and Fedema (1992) and it connects the potential 

evaporation (PET) with the precipitation  (PPT) in order to assess water scarcity from a climate perspective. The 
index is calculated as follows:  
if PPT<PET then CMI=PPT/PET-1 
if PPT>PET then CMI=1-PET/PPT 
if  PPT= PET then CMI = 0. 
The study carried out by UNESCO /IHP has resulted in the mapping of the world according to the CMI. This shows 
the areas where the precipitation can (positive index) or cannot (negative index) meet the ecological demand of water 
(evapotraspiration). 82% of Africa’s continental area has a negative index. Globally, 54% of the total world area has 
a negative index. The average CMI for Africa is –0. 52 and for the rest of the world it is –0. 14. Africa is therefore 
the driest continent in the world. 



The World's Water Crisis: Present Conditions and Future Developments 

PE 335.375 - 10 -

Figure 1 shows the percentage of the world total of water availability, the population, precipitation 
and surface area for world regions17 (see world regional subdivision, Annex 2). A comparison 
between water availability and population has been made because, apart from water resource 
distribution, the population using that water is also important. For example, the continent of Asia 
contains 36% of the world total water resources, but contains also 60% of the global population.  
In Figure 2 the total renewable water resources per inhabitant are reported. 1000 m3/inhabitant/ 
year is considered an indicator of water scarcity. 
 
2.2.1. Northern America 
 
This region is characterised by a large range of climatic and hydrological conditions. In the north 
there are the “Great Lakes” and many thousands of smaller ones: Canada, with its over 31000 
freshwater lakes, has 9% of the world’s freshwater resources. 
In contrast, in the south there are very dry areas shared by Mexico and the United States and they 
are subject to very extreme meteorological phenomena18.  
Another important aspect of this area is that highly developed countries (United States and Canada) 
form the greatest part of it and this results in advanced technological capability to 
collect/extract/recycle water, and also in man-made changes to nature to maximise water resources 
efficiency.  
 
2.2.2. Central America and the Caribbean 
 
About 80% of Central America are mountainous and the majority of the population lives at altitudes 
above 1000m. According to the total renewable water resources/inhabitant this region has no 
problem of water scarcity. Despite the data however, the most populated areas such as the Pacific 
coast of Central America, are subjected to water scarcity. Moreover, the greater part of available 
water is of poor quality: in Central America less than half of the rural population has access to 
drinking water and only about 80% of the urban population. The same thing is true in the Caribbean 
where water quality is compromised by toxic substances from agriculture, mining and industrial 
activities. Finally, the area's climatic characteristics (i.a. El Niño) result in very different distribution 
of resources during the year. In this region many countries share only 1.7 % of the world's total 
water resources. 
 
2.2.3. South America  
 
Despite average values, resource distribution, as well as population19 and precipitation varies greatly 
within the continent.  
The climate varies from hot and humid in the Amazon forest, to dry on the Peruvian coast and in 
Equator.  

                                                                                                                                                                                                  
16  Seasonal weather variability means that, for example, in India about the 70% of total precipitation occurs in three 

months resulting in rainwater collection and storage being a traditional technique of the population. 
17   Data taken from AQUASTAT database. 
18  The Mississippi, one of the world's largest rivers has recently been subjected to serious flood problems. 
19  For example, the Guyana area, dominated principally by mountainous tropical and savannah forests, has a very low 

population density, whereas some large valleys in Chile and Columbia, or the South of Argentina, the Peruvian and 
the Ecuadorian coast, etc., are so populated that local water scarcity exists, also as a consequence of poor technology 
sewage goes untreated and results in pollution problems. 
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Figure 1: Percentages of Total Renewable Water Resources [TRWR], area, population and precipitation for 
World’s regions respect to the World’s values (Source: AQUASTAT) 

 

 
 
Figure 2: Total renewable water resources per inhabitant for World’s regions (Source: AQUASTAT) 

7320 m3/year is the average 
world TRWR/inhab 
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In the humid areas, as in some Central American areas, withdrawals for agriculture and other uses 
usually represent a negligible percentage. 
Finally this area has a high percentage (one third) of water resources shared by several countries. 
 
2.2.4. Western and Central Europe 
(see in Annex 3 more detailed graphs of Europe’s situation)  
 
Water resources are unevenly distributed in this area. 
A characteristic of this region, as a consequence of its morphology, is that its rivers are relatively 
short, with a few exceptions like the Danube.  
The runoff regime increases going west with the exception of the Mediterranean states (Italy, Spain, 
Greece, Cyprus, and Malta) where the precipitation average is low20.  
Generally water resource availability is good enough, but in the last century the pollution of water 
resources started to become unsustainable. Western and Central Europe is one of the world’s most 
densely populated and developed regions and exponential urban growth, industrial growth, energy 
generation and agriculture, with their uncontrolled environmental impact compromise the quality of 
water resources. 
Shared waters represent 22% of the total water resources - a consequence of the small dimension of 
the countries (the Danube River is shared by seven countries). Several countries21 depend on border 
countries for their water resources. However, only Cyprus and Malta are under the threshold of 1000 
m3/inhabitant/year. 
 

2.2.5. Eastern Europe 
 
Due to its great size, this region has climatic characteristics that vary greatly (from polar to tropical) 
In consequence, water resources are unevenly distributed, as is the population, which occupies 
principally the western part. This results in a great difference of water resources per inhabitant, 
which reaches a very high value in unpopulated areas such as Siberia or the far east of the Russian 
Federation (the TRWR (actual)/inhabitant here reaches up to 30 000 m3/year/inhab). 
All Eastern European countries have total renewable water resources (actual)/inhabitant greater than 
2000 m3/year even if some countries (Moldavia, Ukraine and Latvia) depend strongly on external 
contributions.  
It is important to note that, although there are several water bodies shared between countries, after 
the collapse of the Soviet Union (which had master plans that regulated them), only few rivers and 
lakes are subjected to specific treaty. The Yenisei river, for example, which is one of the world’s 
biggest in terms of runoff and discharge, rises in Mongolia and flows through the Russian 
Federation but no treaty exists to regulate its water management. 
 
2.2.6. Africa 
 
Africa has been subject to high population increase. Most of this population lives in the world’s least 
developed countries with water availability under the limit threshold. Water resources are also 
unevenly distributed here and the climate varies greatly, going from the hottest desert (one third of 

                                                           
20  In these countries there is also the problem of high evaporation, so it is possible to have some scarcity problems, in 

particular in the southern regions. 
21  They are: Croatia, Hungary, Luxembourg, the Netherlands, Portugal, Romania, Slovakia, Slovenia and Yugoslavia. 
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the continent) to the most humid jungle. In any case, accurate information on Africa’s water 
resources is hard to obtain, in particular in the humid countries.  
Transboundary exchanges22 are very high: some countries depend totally on external water for their 
survival. This is the case for the North African countries, which are the poorest in terms of water 
availability (this subregion has only 1.2 % of the continent’s total internal resources and the amount 
of water per inhabitant varies between 200 and 700 m3/year). 63% of their total water is provided by 
external contributions. 
The Gulf of Guinea and Central Africa are the areas with the highest percentage of internal water 
resources (respectively 24,09% and 48,41% of Africa’s resources) due both to the favourable 
climate and to the presence of some of the biggest rivers (Niger in Guinea and the Congo River 
system). These countries are the major water providers for their neighbours.  
 
Groundwater is an important internal water resource in Africa, both North and South: in Northern 
Africa they are of fossil origin and they represent the greatest water resource, but they are generally 
not renewable, like those in Southern Africa. Southern Africa requires a high percentage of water 
from Central Africa. 
 
The African continent has great problems of water management and supply. Besides those already 
cited, there are the following: 
• the capacity to develop water infrastructures is limited and  the characteristics of the region 

result, for example, in a high silting rate and then in a shorter average life and a lower useful 
capacity of dams; 

• in the arid region the evaporation coefficient is very high23 and it results in great reduction of the 
internal resources (lakes, wetlands) and of the rivers in these countries. 

• there is no common regulation for transboundary water: several rivers pass through different 
countries and no treaty exists for them. The most important example is the case of the Congo 
River, which goes through 9 states but nothing regulates its shared water.   

The consequence of this unsustainable water scarcity in Africa has driven the local authorities to 
take some extreme measures such as taking water from poor quality aquifers, the treatment of 
wastewater and re-use, or, in worse cases, the use of untreated wastewater in the agricultural sector. 
In the past ten years Africa has been subjected to one third of all world’s water-related disaster 
events, in this case due to floods and droughts with nearly 135 million people affected (80% by 
drought). 
 
2.2.7. The Near East 
 
This region has the lowest percentage of water availability both in absolute terms and per inhabitant. 
The climate is dry, the precipitation rate is low and the area is subjected to frequent droughts. The 
rivers in the area (Euphrates, Tigris) do not alleviate the fundamental water scarcity.  
Those countries with a higher internal renewable water resource are Lebanon, Turkey24 and Iran and 
they contribute heavily to the total water amount of southern countries, such as Iraq and Syria, 
which depend for more than 50% of their water on external resources.  

                                                           
22  50% of water resources in arid zones is provided by water transfers from the humid zones. 
23   See note 15. 
24  Turkey with its mountains is the source of several rivers. 
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Finally there are countries like Israel, Jordan and those of the Arabian Peninsula that, because of 
geography and geology have both internal and external water scarcity, with the amount of water per 
inhabitant varying between 200 and 700 m3/year.  
Often there are also political problems concerning water sharing and the lack of a common policy. 
Solutions to water scarcity have been, until now, solutions that only the richest countries could 
afford: the construction of expensive flow regulation systems (dams), the desalination of seawater 
and treatment of poor quality water. In this region to have oil  (and then money) means to have 
water: Saudi Arabia alone produces and uses 47% of the area’s desalinated water, add the United 
Arab Emirates and Kuwait and the proportion reaches 77%. 
 
2.2.8. Central Asia 
 
In this region there are big differences in water availability and climate. The biggest reservoir in this 
area is the Aral Sea: this basin has been subjected in the last decades to a high exploitation that 
resulted in a drastic (about 1/5) decrease of the inflow waters, destroying the lake’s old equilibrium. 
90% of withdrawals are due to agriculture. 
W.r.t transboundary water regulation, since the end of the USSR there have been no regulations or 
treaties for the management of most of the rivers of this area. 
 

2.2.9. Southern and Eastern Asia 
 
This area has no great problems of availability. Water resources are 26.8% of the world’s total. The 
biggest problems are related instead to the high population in these regions. The total renewable 
water resources per inhabitant are lower than half the world’s average. 
The Indian Subcontinent, Eastern Asia and the Far East are the regions that decrease Asia’s 
average: this is caused in some countries by the low precipitation rate25 and in some others by the 
large climatic and thus hydrological variation.  
In Southeast Asia and Islands the amount of water per inhabitant is larger than the world average. 
These differences are related to the big contrasts that exist inside the region in terms of morphology, 
climate26, water resource distribution and population density and that results also in differences of 
lifestyle. 
The strong interseasonal variation is important and referring to average values is often not useful. In 
addition detailed data are absent.   
Finally, the problem of shared water is particularly present in the Southeast Asian subregion, which 
results both in political problems27 and on the existence of different data for the same basin. 

                                                           
25  In the Indian subcontinent, for example, precipitation is between two and five times less than the average of the other 

subregions. 
26  This region has some of the most humid areas with precipitation above 10 m/year and some countries, which, on the 

contrary, have a very arid climate. 
27  The problem of the Ganges, whose waters were heavily used by India with resulting water scarcity in the downstream 

country (Bangladesh), has been resolved only recently with a treaty regulating the water shared between the two 
countries. 
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2.2.10. Oceania and Pacific 
 
This region is made up of many islands with great differences both in amount and distribution of 
resources and in terms of climate. For example the largest islands are Australia and New Zealand 
and they have completely different characteristics:  
- Australia is the driest continent. The flow of its rivers is seasonally variable and recently it has 

been reduced as a consequence of agricultural development. Except for the Murray-Darling, 
most of the rivers are short. Australia has one of the largest aquifer systems, the Great Artesian 
Basin. 

- New Zealand and other islands of the Pacific are characterised by a more humid climate due 
principally to higher rainfall. 

Generally evaporation rates are high in all regions. 
There are high amounts of groundwater, but they often have problems of salinity due to irrigation. 
 
 
3. WATER QUALITY 
 
Good water quality is a goal of water policies. 
Table 1 gives details of the use of poor quality water and related problems. Generally poor people 
and children are those struck by water-associated diseases28. 
The minimum water amount per person for drinking, cooking, bathing, and sanitation is 50 litres 
per day, of which 5-10 litres must be clean enough for drinking. Many people do not have 50 litres 
and many more do not have the 5-10 litres of drinkable water. 
Problems of water pollution do not only impact on human health, even if this is presently the 
primary concern: the environmental impact of polluted discharge from industrial, agricultural and 
other human activities is also very important. A high percentage of nutrients in water bodies results 
in eutrophication problems, while other contaminants (heavy metals, sediment load, organic matter 
and acid substances) can directly or indirectly impact upon aquatic life.  
 
 
Table 1: Safe water supply and sanitation: the world’s conditions and the consequences related to their lack 
 
 World condition 

Access to safe water supply An estimated 1.1 billion people (that is about 1 sixth of the 
world’s population) have no access to safe water supply 

Access to adequate sanitation 
 

2.4 billion people have no access to adequate sanitation 

Deaths related to parasites, bacteria, and 
chemicals in drinking water (A) 

3.4 million people
29
 per year 

A+ deaths caused by lack of sanitation and 
water for hygiene are added 

An average of 56 million per year ( the estimate for the 2001 is 
56 552 000) 
(for disease breakdown see Figure 3). 

 

                                                           
28  A child dies every 15 seconds because of illness caused by dirty drinking water. In Afghanistan, where there has been 

no rain for three years, 75% of the population has no access to safe drinking water and as a consequence of this, one 
child out of four children dies before its fifth birthday. 

29  Data from the World Health Organisation. Other organisations give slightly different estimates. 
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Figure 3:  Water associated deaths (estimates for 2001) split up related to the different causes. Total deaths: 

56 552 000  

 
Source: WHO 2002  
 
 
 
3.1. Contaminants overview 
 

Contaminants found in water bodies vary in terms of typology, impact, time to observe their effect, 
extension of the effect, source, etc.  
In Table 2 their main source and effects on human health and/or the environment are reported. 
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3.2. World water pollution 
 
Until 100 years ago the main water contamination problems were related to the discharge of 
untreated human wastewater which caused fecal and organic pollution. In the developed countries 
this problem has been removed30, but it still remains the biggest concern in the developing world31, 
particularly in the most populated areas of Africa, Asia and South America.  
Nowadays, the high nutrient concentrations in water bodies and their discharge, especially from 
agricultural sector, are the new, alarming, problems32. A large number of the world’s surface waters 
and groundwaters have nitrate concentrations higher than 10 mg/l (the maximum advised by 
WHO33). A higher nitrate concentration is found in Europe’s waters. 
W.r.t heavy metal discharge, thanks to the severe limitation of metal contents in fertilisers, the 
agriculture sector has not recently been a source of big problems, especially in developed countries. 
However, recent use in this sector of both municipal waste and sewage sludge to increase soil 
productivity, and the use of untreated wastewater in developing countries due to water scarcity, 
represent a new important source for heavy metals.  
The acidification of water bodies is mainly a problem of industrialised countries: it was a great 
problem in the years 1960-1970 in Scandinavia, western and central Europe and north-east of North 
America, while now it is becoming a concern in countries with increased industrialisation, such as 
India and China. 
Salinisation of water concerns 30% of the world’s irrigated areas and its remedy is very expensive. 
This problem is essentially a problem in countries with high evaporation rates which encourage salt 
concentration in the soil and which finishes in groundwater 34. Often saltwater in aquifers is also the 
consequence of overpumping in coastal areas. 

                                                           
30  Among Europe’s developed countries, there are some exceptions: in 2001 the European Commission published a list 

of 37 large European cities (most in the EU) which, after ten years of the EU urban wastewater Directive, still 
discharged untreated wastewater and other effluents without adequate treatment.  Some others had given incomplete 
information to the Commission. “The directive comprises three deadlines, the first of which, on 31 December 1998, 
should have seen stringent collection and treatment systems for all conurbations with more than 10,000 inhabitants 

which were discharging effluent upstream of a sensitive area. By the end of 2000, all member states should have 

established secondary collection and treatment systems for all conurbations with more than 15,000 inhabitants, and 

by the end of December 2005, all small agglomerations should have appropriate secondary treatment”. (© 
Faversham House Group Ltd 2001). The final deadline is 31st December 2005 when all cities should have established 
secondary treatment.  Some examples:  
• Brussels did not have any treatment at all by the end of 1998, and since autumn 2000 it has only treated one 

third of wastewater with secondary treatment, still below the standard demanded by the directive. A second 
treatment plant, which is planned for the city, will not become operative before 2004-2005. 

• Dundalk and Cork, in Ireland, did not have any secondary treatment at the end of 1998 and they have received 
the recommendation, from the EC, to introduce tertiary treatment for nitrogen and phosphorus because of the 
eutrophication of coastal waters and estuaries near Cork;  

• Milan in Italy had been required to provide tertiary treatment by the end of 1998 but in 2001 the city still 
discharged untreated wastewater of 2.7 million of people into the River Po, which delta has been considered a 
sensitive area and for this reason the EU has taken Italy to the Court of Justice;  

• In the UK there are 11 cities with no wastewater treatment plants. 
31  It has been assessed that in developing countries 90% of sewage is discharged untreated into water bodies. 
32   A United Nation study reports the nitrate problem as one of the most pressing water problems for Europe and North 

America 
33   World Health Organisation guideline. 
34   The causes are both the characteristic of some soil, but also the substitution of vegetation land with agriculture land 

that give a lower filter effect.  



The World's Water Crisis: Present Conditions and Future Developments 

PE 335.375 - 18 -

Table 2: Main sources and effects on the human health and/or in the environment of the contaminants, which 
are likely to be found in water bodies 

 
 
 Contaminant35 Main contaminant source Effects Note 
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Organic 
Matter √ √ √    √ 

Easily decomposed in the water representing an 
oxygen demand source. Its concentration is measured 
through “Biochemical Oxygen Demand” (BOD): 
Higher BOD means higher concentrations of organic 
matter and then lower concentrations of Dissolved 
Oxygen (DO) in the river, posing a threat to aquatic 
life.  

Microbial 
contaminants/p
athogens 

 √    √  Faecal contamination results in millions of deaths 
each year. 

Nutrients 
(nitrate and 
phosphorus) 

√
36 
√    √

37 
√ 
38 

Natural waters have very small concentrations of 
nitrates and phosphorus. 

Ammonia  √     √ In clean and oxygenated water it is transformed into 
nitrates. 

Heavy metals   √   √ √ 

Heavy metals are highly toxic and they accumulate in 
the tissues of fish and shellfish and then enter in the 
alimentary chain. The most dangerous heavy metals 
are lead, mercury, arsenic and cadmium, while 
copper, silver, selenium, zinc and chromium are 
particularly toxic to aquatic life. 

Acidification   √ √   √ 
Aquatic life can not survive in a pH <5. Moreover, 
the acidity of the water helps the leaching of heavy 
metals in drinking water. 

Salinisation     √ √ √ Salinisation of the water decreases the availability of 
drinkable water and damages crops. 

 
 
 
 
                                                           
35  In this table only the most dangerous pollutants are reported, but there are other contaminants that cannot be 

neglected in accurate water quality assessment, e.g.: toxic organic compounds (oil, plastics, petroleum products, 
etc.), suspended solids and large variations of temperature. 

36  The principal source of nutrients is agriculture: an OECD study (Environmental indicators for agriculture- Volume 3 
– OECD) reports that for a high number of those countries agriculture accounts more than 40% of all sources of 
nitrogen and over 30% of phosphorus emission into surface water. Important sources for phosphorus are also 
wastewater and sewage. 

37   Nitrates in high concentration in drinking water restrict oxygen transport in the human bloodstream and can lead to 
illness. 

38 In water bodies (principally in those ones with no quick exchange of water) they stimulate the growth of 
phytoplankton or other aquatic plants whose abnormal presence and high oxygen demand result in eutrophication.  
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There are two big problems related to the presence of contaminants in water. The one which has 
been called the largest mass poisoning of a population in history (Bulletin of the World Health 
Organisation, 2000) concerns Bangladesh. In the 1980s and 1990s several million tubewells were 
installed to protect millions of people from shortage of good-quality water. In 1993 arsenic39 was 
discovered in many of them40, resulting in the potential exposure to contamination of between 35 
and 77 million people, some of whom already suffer from grave intoxication. Through irrigation 
arsenic also contaminates the rice crop, the main cultivar41.  This episode resulted in several analysis 
campaigns which have shown that arsenic is present in much of the world and in the drinking water 
of a lot of people, not only in Asia. 
Similar warnings are given for high concentrations of fluoride in the groundwater of China, India42 
and the Rift Valley of Africa, and there are some countries (the US, for example) where fluoride is 
added to the water in order to promote dental health. If the right amount of fluoride is helpful for 
teeth and bones, high concentrations cause bone deformities, teeth problems and other health 
problems. EPA (Environmental Protection Agency in US) sets 4 mg/l as maximum limit for fluoride 
concentration in the water. 
Often, as in these two cases, finding a quick and sure solution to decontaminate the water is not 
possible due principally to the extent of the contamination, so finding alternative safe water sources 
has to be the principal task. 
 
 
3.3. Monitoring and indexing 
 
The information available on the world’s resource water quality is scarce or incomplete, especially 
in the developing countries, for the following reasons: 
• often, and especially in the past, only  point-source pollution has been measured and regulated, 

neglecting the non-point source pollution that sometimes is prevalent ( the agricultural sector 
produces non-point-source pollution); 

• when pollution is studied at basin level,  continuous collaboration and agreement between states 
is essential but not always achievable; 

• often indicators are based only on chemical and physical measurement (for example: BOD, 
amount of fecal coliform, etc.) neglecting the biological ones, whereas biological indicators, 
(which have started only very recently to be used in countries such as the United States, United 
Kingdom and Australia) can give more complete information and prevent chemical pollution 
and/or can assess the impact of unknown contaminants. Moreover biological measurement, 
which is based principally on the assessment of fixed species behaviour during the time and 
under different conditions, is less expensive; 

                                                           
39  Arsenic is a strongly toxic mineral, which is lethal if ingested in a quantity higher than 200 mg. It causes cancers and 

other skin illness. The regulations impose different limit values for this mineral, 10 µg/l for the WHO and 50 µg/l for 
some European country regulations and Bangladesh and India regulations. Moreover, WHO declares that arsenic in 
concentration higher than 1 mg/l can create a disastrous situation.  The presence of arsenic in the water is due to its 
dissolution from the earth’s crust, from industrial effluent and from atmospheric deposition: the high concentrations 
in the groundwater are related principally to erosion from natural sources. 

40  Analysis has shown that in 52 districts of the 60 surveyed the arsenic concentration in the tubewells was higher than 
the WHO recommended concentration, and in 41 districts the concentrations also exceed the national limit.    

41  The study was carried out by Aberdeen University in Scotland: rice samples were taken from 70 different areas of the 
country. In the area of are the contaminated tubewells, arsenic concentration reaches of 1.7 mg/kg. In Australia, the 
only country where there are legal limits, the maximum concentration is 1 mg/kg. 

42  In India alone it is estimated that 66 million people drink contaminated water. 
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• the water quality varies depending on the location, the season and the time of the day and for this 

reason it is not possible to determine global assessment criteria, or a single world index because 
every situation has to be studied locally. This is true particularly for biological assessment 
methods whose indicators generally work well inside a single country but very few attempts 
have been made to integrate them in a single global indicator or to harmonise the different ones.  

 
It is important to stress the importance of biodiversity indicators. Changes in biodiversity can warn 
of water quality problems, quantity and periodicity, and even if they don’t substitute for the water 
quality indices, they can give an assessment of overall ecosystem condition. 
 
The only attempt to try to give a global water quality vision is that carried out by the United Nations 
Environment Program (UNEP), which is the GEMS43/WATER Program. It gives, however, 
information only on the state of 82 major watersheds of the world, with the result that the data are 
too sparse and the frequency and the type of the measurement are too inconsistent to paint a 
comprehensive picture of water quality trends.  
 
The situation for groundwater quality monitoring is even worse since groundwater is hidden from 
view, and then discovering pollution and contamination problems is more difficult. Moreover, the 
pollution of groundwater is also more worrying since it is the first source for drinkable water44 and 
since the contaminants in groundwater, mainly derived from agriculture, industry, untreated sewage, 
saltwater intrusion caused by water overextraction and natural pollution, are more difficult to 
eliminate. The lack of groundwater quality data is bigger in developing countries. 
 
The most used indicators for the valuation of quality water conditions in the US and in Europe, and 
the results are shown below. 
 
3.3.1. The Index of Watershed Indicators (US) 
 
The Index of Watershed Indicators (IWI) was introduced by the EPA (Environmental Protection 
Agency -US) and it is the merging of 18 indicators describing water quality conditions and their 
vulnerability45 with a basin-level approach46. The studied watersheds are, according to their 
indicator score, classified under one of seven categories which begin with good water quality and 
low vulnerability condition and finish with serious water quality problems and high vulnerability, 
with one category reserved for the watersheds whose data are insufficient. Figure 4 reports the 
subdivision of the 2262 US’s watersheds examined47 where it is possible to note that 15% of the 
US’s watersheds have good water quality, 35% have moderate problems and 24% have more serious 
                                                           
43  Global Environment Monitoring System.   http://www.gemswater.org/ 
44  In the United States, for example, groundwater provides drinking water for more of one half of the population. 
45  The quality indicators involve indications on contaminated sediments, water quality and wetlands loss, while the 

concept of vulnerability, through the indication of highly polluted discharge and the study of the present and future 
land use and of the population density, helps to show if pollution discharges and other activities put pressure on the 
watershed resulting in future problems for the area. 

46  The basin-level approach in the US is also used in the National Water Quality Assessment Program (NAWQA) of 
the U.S. Geological Survey which gives a detailed real-time assessment of the water quality situation in 60 important 
river basins and aquifers across the country, with the disadvantage, however, of often calculating only chemical and 
physical proprieties. 

47  The data are relative to the first version of the IWI, which uses 15 indicators. 
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water quality problems. Moreover, it is interesting to note in the US (advanced in terms of 
technologies and monitoring systems) 26% of the watersheds do not have enough information to be 
characterised. 
 
 
Figure 4:  Subdivision of the 2262 US’s watersheds examined related to their IWI 
 
 

 
 
3.3.2. The condition of Europe’s rivers 
 
To assess surface water quality, the EEA (European Environment Agency) has been using as 
indicators mainly the concentrations of ammonia, BOD, nitrate and phosphorus. In its study, 
EUROWATERNET48, the concentrations of these four contaminants have been calculated in rivers 
of different sizes, and the available results49 cover the years between 1975 to 1998, but only from 
1990 have the data begun to be consistent. 
 
Ammonium 

Thanks to the improvements in Europe of  wastewater treatment technologies and the increase in the 
percentage of users connected to the plants, in recent decades it has been possible to see a decrease 
in ammonium concentrations in water bodies, especially in United Kingdom, Denmark, Finland, and 
France. The worse situations are in Austria and Belgium.  
The highest concentrations are present in the largest rivers, because of the more frequent discharges 
into these rivers than in the smallest ones. In any case, the concentrations are above the “natural” 

                                                           
48  EUROWATERNET has involved the following countries (with 1 river/station every 1000 km2): EEA countries: 

Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, 
Norway, Portugal, Spain, Sweden, United Kingdom. PHARE countries: Albania, Bosnia and Herzegovina, 
Bulgaria, Czech Republic, Estonia, FYROM, Hungary, Latvia, Lithuania, Poland, Romania, Slovak Republic, 
Slovenia. 

49   http://themes.eea.eu.int/Specific_media/water/indicators 
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ammonium water conditions. The ammonium concentrations in 1998 were between 0.09 mg N/l to 
0.16 mg N/l. 
 
BOD 

The best conditions are present in northern Europe, where more than 80% of the rivers have a 
biochemical oxygen demand under 2 mg O2/l, which indicates a relatively clean river. The southern 
European countries have the lowest percentage of clean rivers and a high percentage (more than 
20%) of rivers with BOD over 5 mg O2/l, that is dangerously high.  
Generally the worse situations are present in the biggest rivers where usually there is the discharge 
of the wastewater treatment plants. However, for all rivers it has been possible to see since 1990 a 
decrease of concentrations thanks to improvements in wastewater treatment technologies. 
 
Nitrate  

Nitrate, in the study carried out by the European Environmental Agency, is measured through total 
oxidised nitrogen (TON) that is the sum of nitrate and nitrite50.  
The situation for European rivers in terms of nitrate has not changed since 1990. The worse 
conditions exist in the smallest rivers, where probably agricultural discharges (which are the first 
source of nitrate pollution) are more uncontrolled and because of the higher presence of small rivers 
in most agricultural catchment areas. On some small rivers the concentrations reach values of 5.6 
mg/l that is the upper limit settled by European Directive on Surface Water for Drinking51. In the 
bigger rivers the concentrations are between 2.5 mg N/l and 3.5 mg N/l. 
 
Phosphorous 

In some respects, phosphorus pollution has the same characteristics as nitrate pollution: the highest 
concentrations are present in the smallest rivers, and principally in catchment areas dominated by 
agriculture. But phosphorus pollution is also caused by wastewater and sewage, so that phosphorus 
concentrations are also high in rivers draining highly populated52 areas.  The concentrations in 1998 
were between 180-200 µg P/l. 
 
 
4. WATER SECTORS 
 
At world level, about 70% of the water taken from rivers or drawn from underground sources is 
used for irrigation53, 20% of it is used for industry and 10% for domestic use. In the area where the 
water scarcity is the most pressing problem, the competition for water is intensified and often the 
industry sector is that one that gets most because it is the most productive sector economically.  
The diversion of the water used for irrigation to other sectors can negate efforts made to expand 
food production. Today water availability for irrigation to provide national and global food security 
remains an urgent question for the world, especially since population growth will require an increase 
of 20% of the irrigated land, which would require a further 14% of total water withdrawals. 

                                                           
50  Often the concentrations of the nitrite in the water are far lower than those of nitrate, then nitrate and TON are 

considered to be approximately equivalent. 
51  The highest nitrate concentrations are in Denmark, which is a country with intensive agriculture and only small 

rivers. 
52   For this reason, in fact, the lowest phosphorus values are found in countries with low populations and high levels of 

sewage treatment, such as Sweden and Finland, while the highest levels are found in Belgium. 
53   The water for irrigation is used for crops, livestock, aquaculture and forestry.  
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Since water demand is increasing in all sectors, but water scarcity means that this demand cannot be 
satisfied, alternative ways must be found to give the same results. In a working paper of the 
European Parliament54, the concept of “Best Possible Use of Water “(BPUW) is introduced, which 
refers to three interrelated sets of objectives: efficiency, equity, and environmental sustainability. 
The BPUW can be achieved by an innovative water policy involving all actors, to produce a set of 
clear rules and regulations and to establish market-oriented water management with economic 
incentives and sanctions. 
 
The bibliography contains studies, which give the current and forecast distribution of the water per 
sector in different world regions. Included is a study carried out by OECD which states that the total 
amount of water used in OECD55 countries is much less than that used in non-OECD countries (see 
Annex 4). Moreover in the non-OECD countries the use of water, especially in the agricultural 
sector, is forecast to increase heavily in future years particularly in those regions where there will be 
an urban population expansion. 
Another important sector which will demand increasing amounts of water, is that of electricity 
production, where water is used for cooling56.  
 
 
4.1. Water for irrigation 
 
The principal limit for production growth in agriculture was first of all scarcity of seed, then scarcity 
of fertile land. It is now scarcity of water. These days the productivity indicator is the amount of 
water necessary for every ton of cereals produced57.  
40% of the food produced in the world comes from irrigated fields58 and irrigation has made 
possible agricultural development in arid areas. Moreover, water used for agriculture is not 
efficiently used59.  
Often a solution to water scarcity for irrigation consists in importing food: this is what happens in 
North Africa and in the Middle East where importing a ton of wheat is equivalent to importing 1000 
tons of water. 
Sometimes the solution is irrigation of fields with wastewater60, but on the one hand it reduces the 
consumption of freshwater as well as the use of fertilisers61, on the other hand it puts at serious risk 
the health of the irrigators, as well as that of the population living near the fields and possibly that of 
the final consumers, especially because in low-income countries raw sewage is often used directly, 
                                                           
54 “Water and Development in Developing countries”, DG4 (DEVE 100 EN, 10/2000) 
55 The OECD (Organisation for Economic and Co-operation and Development) countries are: Australia; Austria; 

Belgium; Canada; Czech Republic; Denmark; Finland; France; Germany; Greece; Hungary; Iceland; Ireland; Italy; 
Japan; Luxembourg; Mexico; Netherlands; New Zealand; Norway; Poland; Portugal; Slovak Republic; Spain; 
Sweden; Switzerland; Turkey; United Kingdom; United States; European Union.  

56 Already in at least 8 OECD countries, over 50% of water abstraction are attributable to energy production and water 
use for energy production is expected to increase by almost 100% worldwide from 1995 to 2020. 

57   For grains it is about 600 m3/ton in humid conditions and at least 3000 m3/ton in hot and arid conditions. 
58   In developing countries irrigated lands account for about one fifth of the total arable area - the greatest percentage of 

the world’s irrigated area (developed countries account for only 25%) and it is destined to increase since the fastest 
population growth is expected to be in developing countries. In 1998 in the developing countries, irrigated land 
produced two fifths of all crops and three fifths of all cereals.  

59  The world’s water use efficiency average is currently 38%, which is expected to rise slowly to an average of 48% by 
2030, using new technologies and improved irrigation water management. 

60   10% of the total irrigated land in developing countries is irrigated by wastewater. 
61   The wastewater is very rich in nutrients. 
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without adequate treatment. Moreover, wastewater use increases nitrate levels in the groundwater 
and the pollution of the soil by heavy metals. The World Health Organisation (WHO) establishes 
strict regulations for this practice. Forecasts predict that this practice will increase - especially in the 
developing countries, despite government efforts to limit it, demonstrating their inability to propose 
alternative solutions. 
 
 
4.2. Water for industry 
 
Today the developed countries use a higher percentage of water for the industrial sector than the 
developing countries do, but in future the rate with which developing countries use water in this 
sector will be faster. This will be a consequence of both water efficiency improvements and the 
increase of water prices in developed countries62, and of rapid industrial development now 
beginning in developing countries. 
Water in the industry sector is principally used in manufacturing processes and the wastewater 
discharged is often of poor quality. The environmental impact of industrial wastewater is not well 
known and there is a lack of adequate indicators to measure it. Often, if the discharges are untreated, 
they can threaten those bodies of water into which they flow. The pollution can be both chronic for 
continuous discharge, and acute for short period discharge due to catastrophic events. 
Moreover, ever more reasons, principally economic, suggest developing and introducing water 
recycling/reuse technologies63. Often the improvement of industrial water use is blocked simply by 
the continue use of obsolete, inefficient or inappropriate technologies and by the lack of basic 
awareness among industry managers that protection of the environment does not necessarily mean 
an immediate increase in the production price. For these reasons the United Nations Industrial 
Development Organisation (UNIDO) and the United Nations Environment Programme have 
established a network of more than twenty National Cleaner Production Centres (NCPCs64) with the 
aim of providing technical assistance and transferring know-how to enterprises in developing 
countries around the world.  In any case, further initiatives and a more global vision are necessary to 
increase water saving and to develop appropriate indicators. 
 
 
4.3. Water for domestic use 
 
In this context water is used principally for drinking/cooking and for personal hygiene and 
sanitation. The minimum amount of water required for drinking and cooking is 10-15 litres per 
person per day. The minimum amount for personal hygiene and sanitation is less precise, but is 
calculated to be, at a minimum, 20 litters per person per day. The total amount of water that a 
community should devote to this sector to meet the basic needs is very small compared to that 

                                                           
62 Moreover economics foresees a probable migration of water-intensive industries to developing countries for 

economic reasons. 
63 An example is the pulp and paper industry, which generally requires a large amount of water and energy. Through a 

wider use of the closed-loop water system and recycling, some mills have reduced water consumption from 80 m3 in 
1970 to 10-15 m3 in 1995. This has resulted also in a diminution of the energy consumed since the energy needed for 
drying purposes is highly correlated to water consumption.    

64 The 24 NCPCs are: Brazil, China, Costa Rica, Czech Republic, El Salvador, Ethiopia, Guatemala, Hungary, India, 
Kenya, Korea, Lebanon, Mexico, Morocco, Mozambique, Nicaragua, Slovak Republic, South Africa, Sri Lanka, 
Tanzania, Tunisia, Uganda, Vietnam, and Zimbabwe, established since late 1994. UNIDO is responsible for the 
administration aspect while the UNEP provides environmental experts.  
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needed by other sectors. The problem in this case is often the quality of the water or the lack of the 
service (connecting to water pipe, secure sanitation equipment) for a great percentage of the 
population, particularly in rural areas. Despite all the efforts to improve the situation, continuous 
population growth has hindered the goal of a higher percentage of the population served by an 
improved water source or sanitation. Moreover the situation is predicted to worsen in future years 
because of faster population growth (see world population curve in Annex 5) unless the search for a 
solution is not prioritised by every country. Simultaneously the attainment of the Millennium Goals 
would become more difficult. (Chapter 5 shows the population to be reached to satisfy the 
requirements of the Millennium Declaration). 
The worse situations are in Africa and Asia who have the lowest number of people with access to 
improved water supply or sanitation65. 
 
It is accepted that personal hygiene supported by adequate sanitation and clean water can much 
improve the health situation in a country. Drinking safe water gives the same result. But the chances 
of a government supplying its population with these services is strictly related to the country’s 
economy, and many of the least developed countries are in a serious economic crisis and cannot 
sustain a basic social program, including water and sanitation. It has to be hoped that in the future 
greater and more consistent help will come from the developed countries to assure a right which, if 
denied, results in diseases and deaths. Drinkable water and sanitation are principal elements of 
individual dignity and alleviate the humiliation and oppression of an entire population. 
 
 
5. FUTURE SCENARIOS 
 
5.1. The World’s population growth and its implication in the achievement of the 

Millennium Goals 
 
The population is increasing rapidly especially in the developing countries (see Annex 5): it has 
been estimated that this growth will occur mainly in urban areas. This will require new 
infrastructures to satisfy ever-growing water demand. For reasons of health and nutrition, the 
percentage of people with access to water supply and sanitation must be increased.  
On the other hand, water resources, in the face of growing demand, are decreasing and many 
countries are entering a period of severe water shortage. 
In order to achieve the international development targets regarding the environment (The 
Millennium Goals, see § 1.2.), i.e. by 2015 to halve the proportion of people without sustainable 
access to safe drinking water and increase access to hygienic sanitation facilities by about the same 
percentage, the WHO and UNICEF, in their joint Monitoring Programme for Water Supply and 
Sanitation, have calculated that future minimum amounts of global sanitation and water supply 
coverage have to be those reported in Figure 5. 

                                                           
65  Two third of the world population without access to improved water supply and more than three-quarters of those 

without access to improved sanitation live in Asia.  
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Figure 5:  Minimum future amounts of global sanitation coverage and water supply coverage required by the 
Environmental Millennium Development Goal 

 
The greatest efforts to achieve the water supply targets must be targeted in urban areas66, as a 
consequence of increased urbanisation and influx from the country to the city. In rural areas, safe 
water supply is the most achievable target, while sanitation coverage, in spite of slow population 
growth in these areas, will take up a large part of future improvements as a consequence of the 
present low service level. 
Because of the very high existing population and rapid population growth in Asia (Annex. 5), this 
continent is the part of the world requiring most work.  If Africa, Latin America and the Caribbean 
are added, the number of people needing water supply is 1.6 billion and those that need sanitation 
amount to 2.2 billion in order to achieve the target67 68.  
Various studies have provided alternatives and scenarios for the future of the waterless world. In this 
context two studies are reported here: the first gives an overview of the future world situation in all 
the principal water sectors according to the implementation of different policies. The second is gives 
details of future water withdrawals and the resulting water shortage in different countries. 
 

                                                           
66  If only the situation in urban areas is considered, by 2025 an additional 1.9 billion people will need water supply and 

2,1 billion will need sanitation.  This means that for the period 2000-2015 far more than 1 billion people will need 
access to both water supply and sanitation, and similar efforts will be needed to maintain the achieved percentage 
until 2025. 

67  This means that 292 000 people every day, on average, have to be connected to a water supply and 397 000 to 
sanitation services. 

68  See in http://www.developmentgoals.org/Environment.htm the percentage of people which have to be reached by an 
improved water source in the different parts of the world in order to achieve the Millennium target. In the figure the 
efforts which have already been done and those still to do are shown. 
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5.2. The possible scenarios for three different water policies 
 
The study "Global Water Outlook to 2025" - by the International Food Policy Research Institute 
(IFPRI) and the International Water Management Institute (IWMI), gives the possible scenarios for 
three different water policies69, based on a model developed by the two bodies: 
 
1) “The business as usual scenario” in which water policy remains unchanged. 
 
2) “The water crisis scenario”, in which the overuse of freshwater resources and the neglect of the 
water scarcity problem, results in world-wide crisis, especially in undeveloped countries; 
 
3) “The sustainable water scenario” where world behaviour changes promoting water conservation 
in all fields of use and investment in research and alternative and innovative technologies. 
 
Table 3 gives an overview of the water policies and their related consequences for the three 
scenarios. 
 
Figure 6 gives the differences in total water consumption for the three cases. 
 
 
 
Figure 6:  Total water consumption: consequences of three different water policies 
 
 

 
 

                                                           
69  The nutrition aspect is widely treated, being closely correlated with water supply. In this context, only the water part 

is dealt with. 
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Groundwater 
problems 

Use of groundwater, faster 
than replenishment rate, 
also as a consequence of 
lower price and lack of 
regulations. 

Greater groundwater 
extraction for irrigation 
with emptying in 2010 of 
the aquifers in northern 
China, northern and 
northwestern India, West 
Asia and North Africa. 
Increase of the 
groundwater extraction 
costs. 

Stricter regulation and 
better control in this field 
to avoid unsustainable 
pumping of groundwater. 

Water for environment 

Despite pressure of environmental 
groups, water demand from other 
sectors is still high and no 
attention is given to environmental 
water use. 

Use of water resources in 
unsustainable way with increase of 
unregulated and illegal 
withdrawals. 
Compromising of aquatic 
ecosystem. 
Increase of sedimentation in 
reservoirs. 
Opposition of environmental 
groups to the construction of new 
dams whose construction will 
remain constant in developed 
countries and decrease in 
developing countries 

Increase of water used for this aim. 

Water for 
irrigation 

Little 
improvement 
in rain 
conservation 
for irrigation. 

Water for  
industry 

Increase of 
pollution control 
and decrease of 
industrial water 
use. 
Low price for 
industrial water. 

Increase of water price in order 
to discourage its use and to 
encourage more efficient 
technologies. Incentives to 
farmers to save and recycle 
water 

Water for 
domestic use 

Increase in price.  
Increase of 
population 
connected to piped 
water.  

Increase of water price and conflict in sharing it in 
different sectors and for different companies. 
Increase of domestic water demand related to high 
urbanisation rate, but lack of water distribution system 
and sanitation.  
  High prices for drinkable water and low quality of 
the water. 

All people living in 
urban areas 
connected to piped 
water by 2025. 

Private 
company 
Role 

Lack of efficient 
management of 
the services 
transferred. 
Little increase of 
water price. Use 
of existing water 
management 
systems.  

Failure of  basin- 
level water 
management 
approach with 
high conflict 
between 
different 
stakeholders. 

Increase in 
investments. 
Reduction of 
competition 
between 
stakeholders and 
increase of 
collaboration.  

Public institution role 

Cutting of investments in 
agriculture and irrigation.  
Investments only for sure 
benefits. 
No drastic change in 
present water regulations.  
Transfer of water 
management to private 
citizen. 
 

Decrease of investments. 
Decrease in controls and 
regulations on use and on 
pollution of water from 
private company. 
  

New and efficient reforms. 
Investments in research.  
Accurate transfer of water 
rights and responsibility to 
communities and 
associations, often at basin 
level.  

 
B
usiness as usual scenario 

W
ater crisis scenario 

Sustainable w
ater 

scenario  
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As seen in Figure 6, the worst situation is that of water policy leading to crisis.  
In the business scenario water withdrawal increases 22% in the period 1995-2025, mostly to satisfy 
the industrial and domestic sectors, while water demand for irrigation will increase more slowly, but 
with higher values in the developing countries. 
In the water crisis scenario, most problems will be in the developing countries, and water use for 
irrigation will increase faster than water demand in other sectors, principally because of less 
efficient technologies in the agricultural sector. Water available per person will be very little and 
often people will have no access to drinkable water. Failure to introduce new technologies in 
industry will result in greater water demand for this sector. 
In the sustainable scenario less water will give higher benefits. The high price of water and the 
priority given to environmental water use (preserving wetlands, dilution of pollutants, preservation 
of the aquatic ecosystem) will result in the adoption of new systems adapted to consume less water 
in the industry sector, thanks to economic incentives. For the same reason domestic water demand 
will be lower. All people will have access to piped water. 
 
 
5.3. Future water conditions by region 
 
The International Water Management Institute, in its study  “World Water Demand and Supply, 
1990 to 2025: Scenarios and Issues” divides the World in 5 groups in according to two criteria:  
1. The increase in percentage of water withdrawals 1990 to 2025 (in Table 4 it will be called %W) 
2. Water withdrawals in 2025 as a percent of “Annual Water Resources” (%AWR) of the country 

(in Table 4 it will be called %AWR). 
The hypotheses used are:  
• “high effectiveness” scenario, which assumes that most of the countries will achieve an 

irrigation effectiveness of 70% on their gross irrigated area by 202570; 
• The gross irrigated area per capita will be the same in 2025 as it was in 1990. 
 
The groups and the characteristics of each of them are reported in Table 4. 
The countries in Group 1 are water poor for both criteria71. This means that they will definitely 
have problems in the future to supply water for food production and to ensure minimum drinking 
water supply: in some countries part of the water nowadays used for agriculture will have to be 
transferred from agriculture to domestic and industrial uses. Most of them have already exceeded the 
maximum amount of sustainable groundwater extraction. The countries in Group 2 will have to 
recover twice the water they use now in order to achieve the desired amounts. This continues until 
Group 5, in which some countries need less water than that available in 1990 as a consequence of 
increased irrigation effectiveness, the water condition improves as often do living conditions. 

                                                           
70  The study has been based in two scenarios: “Business as usual", where substantially it is thought that no change 

opccurs, and the second one, where a high (but not unrealistic) effectiveness in the irrigation sector is assumed. This 
helps us to know how much an improvement in the irrigation sector influences the water situation, since 70% of 
water resources are used for irrigation. The conclusion of the study is that 50% of the increase of the water demand 
can be met by increasing effectiveness of water use in agriculture.  

71  If the moderate scenario is assumed, the percentage of the population subjected to water scarcity increases to 33% of 
the world population. 
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Table 4:  Subdivision of the world’s regions in 5 groups related to their future water withdrawals 
 
 
Groups Characteristics Countries72 Extension 
Group 1 • %AWR>50 

(average  91%) 
• average %W 

is 191  

Libya, Saudi Arabia, UAE, Kuwait, Oman, Jordan, 
Yemen, Israel, Afghanistan, Egypt, Tunisia, Iraq, 
Singapore, Iran, Syria, Pakistan, South Africa 

Principally West Asia and 
North Africa, with 8% of the 
population of the 118 
countries studied 

Group 2 • %W≥100 Congo, Zaire, Gabon, Niger, Cameroon, Côte d’Ívoire, 
Botswana, Lesotho, Burundi, Guinea,-Bissau, Uganda, 
Nigeria, Ghana, Benin, Angola, Haiti, Mozambique, 
Liberia, Somalia, Sudan, Paraguay, Ethiopia, Chad, 
Burkina Faso 

Principally sub-Saharan 
Africa,  with 7% of the 
population of the 118 
countries studied 

Group 3 • 25≤%W<100 
 

Nicaragua, Cen.Afr.Rep, Tanzania, Guinea, Nepal, Peru, 
Kenya, Guatemala, Senegal, Mali, Bolivia, Turkey, 
Zimbabwe, Namibia, Colombia, Zambia, Brazil, 
Venezuela, Algeria, Australia, Cambodia, Gambia, 
Madagascar, Indonesia, Malaysia, Belize, Albania, 
Morocco, Honduras, New Zealand, Myanmar, 
Mauritania, El Salvador, Lebanon, Chile. 

Principally in the Developing 
World,  with 16% of the 
population of the 118 
countries studied 

Group 4 • %W<25 Canada, U.S.A., Philippines, Jamaica, Switzerland, 
Sweden, Vietnam, Ecuador, Norway, Poland, Mexico, 
France, Argentina, Greece, Austria, Bangladesh, 
Belgium73, Costa Rica, Dom.Rep 

Represents 16%  of the 
population of the 118 
countries studied 

Group 5 • %W≤0 South Korea, Denmark, UK, North Korea, Panama, Sri 
Lanka, Romania, Netherlands, Thailand, Spain, Cuba, 
Germany, Bulgaria, Finland, Surinam, Portugal, 
Uruguay, Hungary, Japan, Guyana, Italy 

Represents 12% of the 
population of the 118 
countries studied 

 
 
 
6. CONCLUSION 
 
Two different conclusions could summarise. 
 
If we look at the progress made in recent decades, especially in terms of international, national and 
local co-operation, we can see that something is changing and new problem awareness is developing 
among all actors. Such awareness is probably weakest among the general public, who needs to be 
educated and informed about more sustainable use of water for everyday activities.  
Integrated water management, for example, is no more just a hypothetical idea but in some cases is 
already reality. Many countries are changing or have already changed their regulatory system. 
But is it enough? 
 
On the other hand, there is an ever more thirsty growing population; there are the poorest 
communities which often do not participate in global decision-making to draft the basis for the 

                                                           
72  China and India have not been included in the groups because of the large variability of conditions in these countries 

which cannot be described in average terms. The population of these two countries accounts for 41% of the 
population studied and the most urgent problems are in northern China where about half of China's population lives 
but which contains only 20% of China's water resources. 

73   Also since Belgium has %AWR of 73 it should be in group 1, however the %W is only 4 % so it has been put in 
group 4. 
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World’s future. There are water-borne diseases which, despite increasing longevity, kill an average 
of more than one hundred thousand people every day. 
Then there are wars, often hidden behind political and ideological reasons but which aim to 
appropriate by force energy sources or natural resources. 
There is the “use and waste” law of capitalist society which daily threatens the environment, and a 
world seemingly unable to react to this and lacking suitable instruments to classify and monitor 
pollution. 
There is the fact that water is seen, like other resources, as a source of political and economic power, 
and in consequence, the industry sector often satisfies its own needs first, letting crops be irrigated 
with wastewater.       
 
What should we expect in the future? We should hope for the achievement of the Millennium 
Development Goals. We should hope for the realisation of the “sustainable scenario” because the 
"least worse" scenario “Business as usual”, could also result in world crisis. But we must not only 
limit ourselves to hoping, we have to act to help these aim succeed by living in a “sustainable way”. 
Not just for those of us who live in one of the world’s most developed countries, but for those living 
in developing countries and for future generations. 
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ANNEX 1:  CONFERENCES AND DECLARATIONS 
 
Dates Events- Declarations Promoters/participants 

 
Outcomes 

1968-  
6th May 

European Water Charter, 
[Strasbourg]  
 

Council of Europe This paper with its 11 principles was the first document 
to assess water value and to give indications for its 
protection. 

1972 UN Conference on the Human 
Environment, Stockholm. 

UN Declaration (see Chapter 1.1.) 

1977 First International Conference on 
Water. 
Main issue: assessment of  water 
resources, water use and 
efficiency 

UN Mar del Plata Action Plan: 
“Everybody has the right to drinkable water in 
quantity and quality corresponding to their own 
basic needs”. 

1980- 10th 
November 

Proclamation of the International 
Drinking Water Supply and 
Sanitation Decade- 1981-1990 

UN See document: 
http://www.un.org/documents/ga/res/35/a35r18e.pdf 

1981-
1990 

International Drinking Water and 
Sanitation Decade 

UN See Chapter 1.1. 

1990-  
18th-20th 
June 1990 

International Forum on 
“Drinkable Water and Sanitation” 

Several NGOs  

1990
74

- 
14th 
September 

Global Consultation on Safe 
Water and Sanitation for the 
1990s, New Delhi 

Final conference of the 
International Decade, organised 
by UNDP (United Nations 
Development Program) attended 
by 600 participants from 115 
countries.  

Declaration of new Delphi: “some for all rather than 
more for some”. 
Safe drinkable water and environmental sanitation are 
basic needs to be achieved by all Nations. The right to 
access safe water supplies and sanitary services is one 
of the crucial components of economic and social 
development. 

1992-  
26th –31st 
January 

International Conference on 
Water and Environment (ICWE), 
Dublin 

500 participants representing 114 
Egos, 14 Intergovernmental 
Organisations and 28 UN 
Institutions and Organs. 

Dublin Declaration and the Dublin Principles.       

1992- 17th 
March 

Convention on the Protection and 
Use of Transboundary 
Watercourses and International 
Lakes, Helsinki 

European Community   

1992-  
3rd-4th 
June 1992 

Conference of  Rio de Janeiro on 
the Environment and the 
Development  (UNCED) 

UN • Rio Declaration on Environment and 
Development 

• Agenda 21 

1992- 22nd 
December 

UN General Assembly UN Proclamation of the World Water Day75 (22 March) - 
http://www.worldwaterday.org 

1994- 
22nd-23rd 
March 

Ministerial Conference on 
“Drinking Water Supply and 
Environmental Sanitation”- 
Noordwijk (Holland)  

 Program of Action. 
Main issue: drinking water and sanitation 

1997- 11th 
March 

First World Water Forum, 
Marrakech (Marocco) 

WWC Marrakech Declaration 

1997-May Convention on the Law of  Non-
navigable waters.  
Uses of International 
Watercourses 

UN General Assembly  

                                                           
74  In the same year there was the World Summit for Children (New York) whose outcome was the World Declaration 

on the Survival, Protection and the Development of Children. Article 18 of this established “We will promote the 
provision of clean water in all communities for all children, as well as universal access to sanitation”. Moreover in 
that year the International Decade of Natural Disaster Reduction was proclaimed (1990-2000) in order to increase 
attention to the increasing vulnerability of people and property to natural disaster, often to do with water (floods, 
droughts).  

75  Up to now, the themes of the water day have been: 1994: Caring for our water resources is everyone’s business; 
1995: Women and Water; 1996: Water for Thirsty Cities; 1997: The World’s Water: Is There Enough?; 1998: 
Groundwater - the Invisible Resource; 1999: Everyone Lives Downstream; 2000: Water for the 21st Century; 2001: 
Water and Health; 2002: Water for the Development; 2003: Water for the future. 
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Dates Events- Declarations Promoters/participants Outcomes 
 

1998- 
12th-14th 
February  

European Forum, Strasbourg Parliamentary Assembly of the 
Council of Europe, International 
Secretary of Water, Solidarité 
Eau Europe.    

Declaration of Strasbourg: 
“water, source of citizenship, peace and regional 
development”. 

1998- 
0 19th-21st 
March 

International Conference on 
Water and Sustainable 
Development, Paris 

French Government Paris Declaration 
http://www.waterlink.net/fr/eaudd21.htm 
 

2000- 
17th-22nd 
March 

Second World Water Forum 
 
http://www.worldwaterforum.net/i
ndex2.html 

Organised by WWC and attended 
by 158 delegations from 130 
countries, with the presence of 
114 ministries and several 
members of International 
Organisations.  

• Ministerial Declaration:  
         “ Water Security in the 21st century” 
• World Water Vision: “Making Water 

Everybody’s Business’ 

2000- 8th 
September 

United Nations Millennium 
Declaration76 

UN The United Nations Millennium Development Goals 
(see Chapter 1.2.) 
 
 http://www.developmentgoals.org/ 

2000 – 
20th 
December  

Resolution of UN General 
Assembly for the International 
Water Year  

Initiated by the Government of 
Tajikistan and supported by 148 
other countries. 

2003: International Year of Freshwater 

2001-  
3rd-7th 
December 

International Conference on 
Freshwater, Bonn 
 
http://www.water-2001.de/ 

Federal Ministry for the 
Environment, Nature 
Conservation and Nuclear 
Safety; 
The Federal Ministry for 
Economic Co-operation and 
Development 

• Ministerial Declaration: “water plays a vital role 
in … human health, livelihood, economic 
growth as well as sustaining ecosystem”. 

• Recommendations for Action 

2002 Stockholm Water Symposia Stockholm International Water 
Institute  
 
 http://www.siwi.org/ 

“Urgent Actions needed for water security”. It contains 
4 principles for action:  
1. Water users must be involved in the governance 

of water resources; 
2. The link between economic growth and water 

degradation must be urgently broken; 
3. Urban water services are crucial for urban stability 

and security; 
4. Policy, planning and implementation must be 

based on integrated solutions. 
2002- 1st-
5th 
February 
2002 

World Social Forum Several Organisations coming 
from different countries in 
Europe, Latin America, North 
America, Africa, Asia. 

Porto Alegre Water Declaration constituted by 8 
Principles regarding Water and by a Declaration of 
customers. 

2002-  
26th 
August – 
4th 
September 

World Summit on Sustainable 
Development, “Rio+10”, 
Johannesburg  

UN • Johannesburg Declaration on Sustainable 
Development; 

• Plan of Implementation necessary to achieve, inter 
alia, the Millennium Development Goals and to 
encourage integrated water resources 
management.  

2003 International Year of 
Freshwater 

 http://www.wateryear2003.org/ 

2003 – 
16th-23rd 
March 

Third World Water Forum, 
Kyoto 

 See Chapter 1.1. 
 

 

                                                           
76  In it the fundamental values of the twenty-first century were declared: Freedom, Equality, Solidarity, Tolerance, 

Respect for Nature, Shared responsibility. 



The World's Water Crisis: Present Conditions and Future Developments 

PE 335.375 - 34 -

ANNEX 2: SUBREGIONS AND DATA FOR WATER RESOURCE DISTRIBUTION 
 
 

Region Subregion 
Northern America • Alaska, Canada, Greenland 

• Mexico 
• The United States of America 

Central America 
and the Caribbean 

• Central America (Belize, Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua and Panama). 
• Caribbean 

Southern America • Guyana (Guyana, French Guyana, Suriname) 
• Andean (Bolivia, Colombia, Equator, Peru and Venezuela) 
• Brazil 

Western and 
Central Europe 

• Northern Europe (Denmark, Finland, Iceland, Norway and Sweden) 
• Western Europe (Austria, Belgium, France, Germany, Ireland, Luxembourg, the Netherlands, 

Switzerland and the United Kingdom) 
• Central Europe (Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Hungary, Poland, 

Romania, Slovakia, Slovenia and Yugoslavia) 
• Mediterranean Europe (Albania, Cyprus, Greece, Italy, Malta, Portugal and Spain) 

Eastern Europe • Russia Federation 
• Other European countries of the former Soviet Union 

Africa • Central Africa 
• Eastern Africa 
• Gulf of Guinea 
• Indian Ocean Islands 
• Northern Africa 
• Southern Africa 
• Sudan-Sahelian 

The Near East • Arabian Peninsula 
• Caucasus 
• Middle East 

Central Asia • Aral Sea countries 
• Other countries (Afghanistan, Kyrgyzstan, Tajikistan and Turkmenistan 

Southern and 
Eastern Asia 

• Indian subcontinent 
• Eastern Asia (China, Mongolia, Democratic People’s Republic of Korea) 
• Far East (Japan and Republic of Korea) 
• Southeast Asia 
• Islands (Brunei, Indonesia, Malaysia, Papua New Guinea and Philippines) 

Oceania and Pacific • Australia 
• Other islands 

 
Region Area  

[km2] 
Population 
[millions] 

TRWR77 
(actual) 
[km3/year] 

TRWR/inhab. 
(actual) 
[m3/year] 

Average precipitation 
(1961-1990) 
[km3/year] 

Northern America 21 899 600 409.89 6709.0 16367.6 13384 
Central America and 
the Caribbean 

754 270 73.83 787.1 10660.6 1506 

South America 17 853 960 345.74 12380.0 35807.5 28635 
Western and Central 
Europe 

4 898 416 510.78 2181.3 4270.4 4096 

Eastern Europe 18 095 450 217.05 4693.2 21622.3 8452 
Africa 30 045 610 793.37 3950.2 4979.0 20415 
The Near East 6 347 970 257.11 490.9 1909.2 1378 
Central Asia 4 655 490 78.56 289.2 3680.5 1270 
South and East Asia 21 207 250 3 339.98 11720.1 3509.0 24017 
Oceania and Pacific 8 087 420 26.25 911.0 34692.0 4772 

Source AQUASTAT-FAOSTAT 2000 

                                                           
77  TRWR= Total Renewable Water Resources 
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ANNEX 3: EUROPEAN COUNTRY DATA  
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ANNEX 4: USE OF WATER FOR DIFFERENT SECTORS IN OECD COUNTRIES AND 

NON-OECD COUNTRIES 
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ANNEX 5: POPULATION GROWTH AND POPULATION DENSITY IN THE WORLD 

Figure 7: World population prospects. The data is taken from the United Nations Population Division database. More 
developed regions: They comprise all regions of Europe plus North America, Australia/New Zealand and Japan (see 
definition of regions). Less developed regions: They comprise all regions of Africa, Asia (excluding Japan), Latin 
America and the Caribbean plus Melanesia, Micronesia and Polynesia (see definition of regions). Least developed 
countries: 49 countries - Afghanistan, Angola, Bangladesh, Benin, Bhutan, Burkina Faso, Burundi, Cambodia, Cape 
Verde, Central African Republic, Chad, Comoros, Democratic Republic of Congo, Djibouti, Equatorial Guinea, Eritrea, 
Ethiopia, Gambia, Guinea, Guinea-Bissau, Haiti, Kiribati, Lao People's Democratic Republic, Lesotho, Liberia, 
Madagascar, Malawi, Maldives, Mali, Mauritania, Mozambique, Myanmar, Nepal, Niger, Rwanda, Samoa, São Tomé 
and Príncipe, Senegal, Sierra Leone, Solomon Islands, Somalia, Sudan, Togo, Tuvalu, Uganda, United Republic of 
Tanzania, Vanuatu, Yemen and Zambia. 
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Waste Management in the EU: Recovery of Energy and Raw 
Materials from Municipal Solid Waste 
 
Global climate change policy: The role of carbon sinks 
 
 
On the results of the workshop of 8 November 2001 on 
'Effluent charging systems in the EU Member States' 
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Enlargement implications in terms of parallel trade 
 
EU climate change policy: Towards the implementation of the 
Kyoto Protocol 
 
Protection of the Baltic Sea in view of enlargement 
 
 
Sustainable development and Community environment policy 
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EU chemicals policy 
 
 
The environmental situation in Albania and the Federal 
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