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4 Water Stress in Europe - can the challenge be met?

Water was chosen as the topic for this first European
Environment Agency/United Nations Environment
Programme (EEA/UNEP) “State of the Environment
Message” because water affects every aspect of
human existence and because its availability and
quality are severely threatened in many parts of
Europe. Water is a daily touchstone in the life of 
every citizen, sustaining health, economic develop-
ment and ecosystems. If Europe continues without
check to use and pollute its water resources as it is
doing today, irreparable harm will be done to fresh-
water resources, leading to restrictions of water use,
conflict over water supplies, increased health risks,
and possible economic losses. Many initiatives on
water are being taken by the EU, UNEP and Europ-
ean countries, aimed at radically improving the way
water resources are used and managed across Europe
- but these changes need the informed support of all
European citizens. Both the more efficient use of

water by households, industry and agriculture, and
new political agreements on water management
between regions and across political boundaries are
needed if severe water crises are to be avoided. The
purpose of this Message is to help build the public
understanding and political support needed for
improving the way Europe’s water resources are
used and managed.

The EEA provides objective, reliable and compar-
able information on Europe’s environment for those
concerned with framing and implementing European
and national environmental policy, and for the pub-
lic.

U N E P is the environmental conscience of the 
United Nations system, having a mandate to provide 
eadership and to encourage partnerships in caring for
the environment, with a strong regional emphasis.

I N T R O D U C T I O N



Water stress, which is pressure on the quantity and
quality of water resources, exists in many places
throughout Europe, resulting in serious problems of
water shortages, flooding, pollution and ecosystem
damage. Although there has been much improve-
ment in water quality since the first European law on
bathing water twenty years ago, there has been little
progress on the integrated management of water
resources, which is the most effective way to address
water issues. It is now recognised that most of the 20
or so European laws on water need to be harmonised,
updated and integrated so that the links between the
quality and quantity of water can be better managed.
However, there is wide variability in the supply and
use of water by different economic sectors, across
the diverse geographical areas of Europe. This makes
political agreement on priorities difficult to achieve
without improved information and understanding,
particularly about the linkages between the quality
and quantity of water, and about the impacts of water
use on other users and countries.
The main problems concerning water quantity and
quality are summarised below.

Quantity

■ Water resources vary widely across Europe (Map
1, page 6). Renewable freshwater resources availab-
le for use in a country is the amount of water moving
in rivers and aquifers, originating either from local
precipitation over the country itself, or by water re-
ceived from neighbouring countries in transboundary
rivers and aquifers. One third of European countries
have relatively low availability of water, ie less than
5000 cubic metres of water per head per year (Table
1). Southern countries are particularly affected, with
Malta having only 100 m3/head/year, but heavily
populated countries of northern Europe with mod-
erate rainfall also come within the low availability
group, such as Belgium, Denmark and the UK.
■ The demand for water is generally increasing,
particularly in Southern countries, and especially
from agriculture, though industry remains the major
user of water in Europe. (For Europe as a whole, 53
per cent of abstracted water is for industry, 26 per
cent is for agriculture and 19 per cent for household
use but with wide variations between countries -
Figure 1).
■ This increasing demand for water is leading to a
switch in approach from just increasing its supply,
through reservoirs etc, to demand side manage-

ment, which focuses on the more efficient use of
water by reducing losses, less wasteful use of water,
more efficient appliances and water recycling. In
many cases it is cheaper and more effective to improve
water use efficiency than it is to increase water 
supplies. For example, water efficiency measures
reduced the consumption of water in Madrid by 25
per cent between 1992 and 1994. This is the equiva-
lent to a reservoir providing over 100 million m3 of
water per year. The use of 6 litre toilet water flushes
in the UK, rather than the usual 9 litres, would save
10 per cent of the UK’s household water use, accor-
ding to a recent estimate.
■ Reliable data on water use efficiencies by econo-
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THE PROBLEMS OF WATER STRESS
Figure 1

Classification of relative per capita 
water availability

Source: Table 5.1 
Europe's Environment - The Dobris Assessment

Category Water availability 
(m3/capita/year)

Extremely low                            < 1000
Very low                                1000 -    2000
Low                                       2000 -    5000
Medium 5000 - 10 000
Above medium 10 000 - 20 000
High 20 000 - 50 000
Very high                                  > 50 000

Table 1



mic sector and European country are unfortunately
not yet available but large differences in use efficien-
cies are likely. The collection and exchange of this
information will help to achieve more efficient water
use across Europe.
■ The intensity of water use, which is the percen-
tage abstraction of water resources available from
within the country and from transboundary rivers,
varies widely from 0.1 per cent for Iceland to 72 per
cent for Belgium, with an average of 15 per cent for
Europe. In some countries, however, their use of just
internal water supplies is very high, as in The 
Netherlands, Belgium, Portugal, Hungary, and the
Ukraine, where dependence on t r a n s b o u n d a ry
rivers is therefore also high (Table 2).
■ Some 20 European countries depend on other
countries for more than 10 per cent of their water
resources, with 5 countries relying on over 75 per
cent of their resources coming from abroad via rivers
- The Netherlands, Hungary, Moldova, Romania, and
Luxembourg (Figure 2). This reliance on trans-
boundary rivers can lead to tensions between coun-
tries especially where total water availability in the
upstream country is less than in the downstream
country. For example, Spain has only one third of the

water availability per person than that of Portugal,
which receives 48 per cent of its water resources
from the transboundary rivers of Spain. 
■ Unsustainable use of water is the withdrawal of
water from natural resources at a rate faster than it
can be replenished by nature. About 60 per cent of
large (over 100,000 inhabitants) European cities,
have 140 million people living in or near areas of
such groundwater over-exploitation. This can lead
to restrictions on water use by both households and
industry, as in Greece, Spain, the UK and other coun-
tries recently, and to other problems, such as the loss
of wetlands, desertification, low river flow, and the
intrusion of salt water into coastal aquifers.
■ Two-thirds of people in Europe rely on ground-
water for their supplies of drinking and other water
needs - a hidden, yet precious stock that once pollu-
ted or depleted, is expensive and time consuming (ie
a matter of decades) to restore. Whilst money is
spent reducing the concentration of pesticides and
nitrates in drinking water supplies, resources are also
expended using such chemicals on farmland - one
example of the links between different parts of the
water cycle which dictates the need for more inte-
grated approaches.

6 Water Stress in Europe - can the challenge be met?

Map 1



■ In many parts of Europe the price of water used
by industry, agriculture and households is either sub-
sidised or is much less than the total cost of sup-
plying and using it. This encourages inefficient water
use. New incentives and pricing structures for water
are being considered in order to achieve the use effi-
ciencies needed to avoid water stress. For example,
the full costs of applying pesticides and fertilisers to
agricultural land would need to be included in their
prices if overall economic efficiency is to be achie-
ved. 
■ On the supply side, drinking water losses from the
distribution system are estimated to amount to an
average of around 30 per cent in most countries. In
urban areas, leakage is substantially higher, reaching
70 to 80 per cent in some cities. Finding and repair-
ing leaks is costly, and since the losses do not trans-
late into higher water prices, thereby remaining un-
noticed by the public, suppliers are often reluctant to
spend money dealing with this problem. Yet the cost
of unchecked water leakage also has a price, esti-
mated to cost the UNECE region as a whole some
ECU 8 billion a year. New efforts on leakage repair

and management are now underway. Losses in other
sectors are also thought to be high. For example, it is
reported that in Portugal around a half of the water
used in agriculture (representing 50 per cent of total
water abstractions in that country) is used inefficient-
ly, representing a 50 per cent loss. Losses in its indu-
strial sector are around 30-40 per cent.
■ The over use of water is also contributing to the
loss of Europe’s wetlands. 50 per cent have disap-
peared in recent years and 25 per cent of remaining
wetlands are threatened by drainage and excessive
abstraction. Wetlands are valuable because of their
flood buffering and water filtering capacities, their
biodiversity, and their potential contribution to drink-
ing water supplies.
■ Water shortages and restrictions on industrial
and other uses are already occurring in many parts of
Europe as a result of the above pressures on water
s u p p l y. For example, river basin authorities are
increasingly restricting the rights of industry to
abstract water and similar pressures on agriculture
are likely in the near future.
■ Future water supplies may also be adversely affe-
cted by climate change. Potential climate change
resulting from anthropogenic emissions of carbon
dioxide and other greenhouse gases is a major 
environmental issue. The latest assessment of the
Intergovernmental Panel on Climate Change (IPCC)
in 1995 is that the balance of evidence suggests a
discernible human influence on global climate.
■ Climate change is expected to increase global
mean sea levels, with some levels in Europe rising
and some possibly falling, according to some stu-
dies; to change the run-off patterns of water cour-
ses;  t o  increase the frequency of droughts and 
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National water use intensity indicators
Table 2

Note: Indicators are calculated as the country's water
abstraction in percentage of (a) total available resources and
(b) internally generated water resources.

Source: Table 5.2
Europe's Environment - The Dobris Assessment

Country Water use indicator (per cent)
(a) (b)

Belgium 72 91
Bulgaria 6 46->100
Lithuania 19 31
Hungary 5 96
Moldova 13 89
The Netherlands 16 136
Portugal 10 26
Romania 9 49

Figure 2



THE PROBLEMS OF WATER STRESS

flooding, and to shift the patterns of agriculture,
forests, precipitation and biological diversity. The
rate of soil degradation is expected to rise as a result
of warming, with a reduction in soil water storage
capacity mainly in southern Europe. Studies of
potential climate changes have led to predictions of a
wetter climate in northern Europe and a drier climate
in southern Europe. There is also the possibility of a
recession of mountain glaciers and increased precipi-
tation over parts of northern Europe.
■ Changes in climate may also have a significant
effect on the availability of freshwater and, in turn,
hydrological changes can  have a potential impact on
climate (Figure 3).
■ A recent report from the EEA showed that while
emissions of carbon dioxide, the main greenhouse
gas, decreased by 2 per cent between 1990 and 1994,
there is considerable uncertainty whether the EU will
meet the target of stabilising CO2 emissions at 1990
levels by 2000. Current measures are insufficient to
prevent a further increase in CO2 emissions after
2000, when substantial reductions will be required. If
future targets are to be achieved, accelerated reme-
dial actions will be needed.

Quality

Deterioration of water quality in Europe is caused by
pollution from the three main sectors: agriculture,
industry and households. Contamination arises from
both point and diffuse sources: from accidents such
as chemical spills, from storm run-off and from natural
events such as volcanic eruptions. Water is also 
polluted by deposition from the long-range trans-

boundary transportation of pollutants, often across
national boundaries. The impacts of pollution are
many and diverse but the general picture is one of
deterioration in the ecological quality of aquatic
systems, such as phosphorus induced eutrophication
(which threatens biodiversity and tourism), and threats
to human health and well-being from nitrates in drin-
king water, pathogens (associated with organic 
matter), pesticides and other hazardous substances.

Nitrates

Water lying beneath more than 85 per cent of agri-
cultural land in Europe, (at one metre depth in soil
water), including central and eastern states, is esti-
mated by model computations to exceed the EU guide
level for nitrate concentration in drinking water (25
mg NO3/l). Nitrates are a potential health problem
and may cause eutrophication. The Nitrates Direc-
tive (91/676/EEC) sought to reduce or prevent pol-
lution of water resulting from the application and
storage of inorganic fertiliser and manure on farm-
land. There has been a marked decrease in recent
years in the consumption of nitrogen fertilisers by
the EU15 countries (Figure 4) although, according to
data recorded by France, the United Kingdom and
Denmark, nitrate concentrations in groundwater still
appear to be rising (Figure 5). This is because of the
long time lag between the use of nitrogen on land and
its seeping into stocks of groundwater.

Nitrate concentrations also continue to rise in Europe’s
large rivers (Figure 6). These influxes originate
mainly from the intensification of agricultural prac-
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tice, including high livestock densities and the appli-
cation of animal slurry, as well as the use of nitro-
genous fertilisers on farmland.

It is likely that nitrate concentrations in both ground-
water and rivers will get worse in many parts of
Europe before reduced usage on land begins to aff e c t
levels in water This puts further pressure on the 
clean supply of water and increases the urgency of
improving efficiency of water use - another example
of the links between water quality and quantity.

Phosphorus and organic matter

Much of the excessive phosphorus loads to inland
surface waters is attributable to discharges from
municipal wastewater treatment plants, which have
increased in recent years. In the northern countries of
the EU, generally more than 80 per cent of the popu-
lation is now connected to a sewer, while in the 
south, about 50 per cent is connected. However,
more than 80 per cent of wastewater now receives
secondary (biological) treatment, and this reduces
the amount of phosphorus and organic matter in the
e ffluent entering surface waters, thus improving
water conditions (Figure 6). But the existing levels of
phosphorus in surface waters (particularly from the
continuing input from agriculture) are still too high

to eliminate eutrophication problems in many Euro-
pean areas. The influence of the Urban Waste Water
Treatment Directive (91/271/EEC) is also expected
to result in further reductions of phosphorus and
organic matter in surface waters in the EU.

Pesticides 

The presence of pesticides in groundwater is of
increasing concern to both experts and the public.
These compounds, of which there are around 50-
70,000 products with approximately 800 active
ingredients registered for use in Europe, together
with other persistent organic pollutants, such as
PCBs, PAHs and dioxins, are produced by the chemi-
cal industry or result from combustion, coal mining
or other industrial activities. They usually take a very
long time to break down in natural waters, and are
conveyed by atmospheric circulation or by water and
sediment transport, eventually accumulating in the
fat tissues of humans and animals.

The fate of pesticides in water is extremely difficult
to predict. Some computer models suggest that EU
standards for pesticides in drinking water have been
exceeded in some 75 per cent of total arable land in
EU and EFTA countries (at 1 metre depth in soil
water). This estimate is probably too high for ground-
water (a 1992/3 survey in England and Wales found
96 per cent of sites monitored were in compliance
with both EU and UK standards for 20 or so pesti-
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cides), but because of the slow transport of pollutants
to the aquifer and inadequate monitoring, the true
picture will not be known until better data become
available. Although the use of pesticides is falling in
EU countries (Figure 7), the long time lag between
use and their levels in water means that, as with
nitrates, the position could get worse before it can get
better.

Acidification

Surface water acidification has been of public con-
cern since the early 1970s, when fish-kills in Norway
and Sweden were attributed to “acid rain”. Acidifi-
cation, a consequence of the atmospheric emissions
of sulphur and nitrogen oxides, and its impact on
freshwater life, has been well documented over the
last two decades. As a result of international co-
operation on the reduction of sulphur and nitrogen
oxides, the concept of “Critical Load” has been
developed as the basis for establishing reduction
strategies for atmospheric emissions. Although there
is clear evidence that overall acid deposition has
decreased (SO2 is down by 27 per cent from 1990 to
1994, and NOX by 10 per cent), the critical loads will
still be exceeded in many of the more sensitive 
regions of Northern Europe. In agricultural areas, the
use of nitrogen fertilisers may be a more important
cause of acidification than atmospheric deposition,

due to the conversion of nitrates (denitrification) in
the soil.

Water and health

An adequate supply of safe water is vital to human
health and survival. Sufficient quantities are needed
for personal, domestic and industrial hygiene and
represent an important contribution to the control of
infectious diseases and promotion of social and econ-
omic development. Protecting the quality of drinking
water, particularly from contamination by harmful
organisms and chemicals is a pre-requisite for good
health. The relatively recent identification of patho-
gens such as Giardia and Cryptosporidium transmit-
ted through drinking water has directed attention to
the potentially serious stomach illnesses they can
cause. Microbiological contamination of bathing
water, mainly in the Mediterranean, is estimated to
result in over 2 million cases of gastro-intestinal
illness annually. Many chemicals found in water,
such as hormonally-active compounds (the so-called
“gender bender” substances) and persistent organic
pollutants, are under scrutiny even though their
health impact remains to be fully investigated. Mean-
while, many people are responding to real or per-
ceived problems of water quality by consuming 
bottled water at cost that could be more usefully di-
rected to water quality improvements.
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Numerous initiatives are currently underway in
Europe. For example:

■ The Environmental Programme for Europe
(EPE), endorsed by Ministers of Environment at
Sofia, Bulgaria in October 1995 was the first attempt
to set out long-term environmental policies, includ-
ing those on water, aimed at improving the environ-
ment throughout Europe.

■ About the same time, the Council of Ministers and
the Environment Committee of the European Parlia-
ment called for a fundamental review of Community
Water Policy. A “Water Resources Framework
Directive”, which requires integrated water manage-
ment planning on a river-basin basis and sets guide-
lines to ensure comparability of effort and results, is
drafted and under discussion.

■ Work continues on the Groundwater Action
Programme, which deals with both water quantity
and quality. One of the main themes is the integrati-
on of groundwater protection requirements into other
policy areas, especially agricultural and regional
planning.

■ A Task Force on “Environment-Water” has
been set up under the auspices of three EU Commis-
sioners, and is being co-ordinated by DG XII and the
Joint Research Centre of the European Commis-
sion. Its objectives are to contribute towards the
development of a European strategy for the sustain-
able management and rational use of water.

■ Because much of the pollution of oceans origi-
nates from land, the linkages between rivers, coastal
areas and oceans are being addressed. As secretariat
to the Global Programme of Action for Protection of
the Marine Environment from Land-Based Activi-
ties, UNEP is encouraging the integrated manage-
ment of Freshwater, Coastal and Marine areas.

■ In Europe, UNEP is focusing its relevant activities
on the promotion of effective management and 
protection of water, including implementation of
Chapter 18 of Agenda 21 in countries with economies
in transition. A “ S o u rcebook of Alternative
Technologies for Fresh Water Augmentation in

East and Central Euro p e ” has been prepared 
which describes technologies that maximise the 
efficient use of existing freshwater resources. In
addition, for inland sea regions such as the Caspian
Sea where there is an urgent need for co-ordinated
action at the international level, the possibility of 
creating a framework convention to address trans-
boundary environmental problems is being actively
explored by UNEP.

■ The UNEP Cleaner Production Programme has
gathered practical examples of the new approach to
water resource management  through the Internati-
onal Cleaner Production Information Clearing house
(ICPIC). Cleaner production in industry is a simple
concept. It is easier and less costly to prevent pollu-
tion at source than it is to clean it up afterwards. The
implications for water of cleaner production are also
evident. Reducing the amount of water used and pre-
venting water pollution are, in most cases, prefer-
able to using expensive processes to treat waste
effluent.

■ An example of the financial and environmental
gains that are possible from more efficient water use
comes from the UK project on the rivers Aire and
Calder. Within 2 years from 1992, eleven compan-
ies achieved savings on water use and effluent pro-
duction of almost £1 million a year; a three-fold
reduction in water to sewers and a two-fold reduc-
tion in Chemical Oxygen Demand to sewers. Similar
savings have been achieved in the 16 other projects
(such as the Project Catalyst on the River Mersey),
that have been inspired by the Aire/Calder project.

■ The EU Directive on Integrated Pollution Pre-
vention and Control (IPPC) , 1996, will also 
encourage cleaner production and the more efficient
use of water by industry.

■ On the initiative of the Environment Commissi-
oner, Ritt Bjerregaard , the European Commission
has proposed strengthening the environmental
dimension of the EU treaty. The goal is to make en-
vironmental policy more effective by  better integra-
ting its provisions into other EU policies.

■ The considerable investment made to comply with
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the Bathing Waters, Nitrates, and Urban Waste
Water Treatment Directives, should also produce
benefits in the form of significant and permanent
improvements in water quality.

■ The Environmental Health Action Plan for
Europe, under WHO auspices, provides a fram-
ework for national planning (National Environment
and Health Action Plans or NEHAPS). The plans
allow water issues to be fully integrated  with other
environmental components.

■ The Helsinki Convention on the Protection and
Use of Transboundary Water Courses and Inter-
national Lakes was signed by 25 countries and by
the European Community in 1992. The signatories
agreed to set emission limits for discharges of
hazardous substances from point sources based on
the best available technology. A clear goal of the
Helsinki Convention is to prevent any adverse en-
vironmental impact on transboundary waters. To this
end, the countries bordering shared water bodies
agreed to adopt environmental impact assessments
and ecosystem approaches as the way forward. The
intention is to ensure that any changes caused by
human activities do not result in adverse effects on
human health and safety or on biological diversity,
soil, air, water and climate.

■ In its report published in January 1996, the
UN/ECE Task Force on Monitoring and Asses-
sment set out the practices followed in 26 countries
and 10 international networks. It was found that most
of the transboundary rivers and lakes for which
information was available are used for diverse pur-
poses including fisheries, recreation, agricultural
run-off and industrial discharges. Power generation
and drinking water withdrawal are also important
functions of several rivers.
■ The UN/ECE Task Force on Monitoring and
Assessment, which is led by The Netherlands, has
agreed to publish its guidelines on Water Quality
Monitoring and Assessment of Transboundary
Rivers. These will help riparian countries to identify
gaps and weaknesses in their current practices, and
enable proven measures to be implemented to over-
come difficulties.

■ Based on analysis of existing monitoring activiti-
es in EEA countries, and of the legal requirements
for water monitoring, the EEA is proposing in a
report to be published in early 1997 (“Design of a
Freshwater Monitoring Network”) a comprehen-
sive system for obtaining comparable and reliable

information on the quantity and quality of Europe’s
groundwater, rivers, lakes and reservoirs.

■ Early warning and the development of a trans-
national network of monitoring stations are two of
the main topics of the work being developed by the
Environmental Programme of the Danube River
Basin. Accidental spills from ships or industry (such
as the Sandoz incident on the Rhine in 1986) are 
likely to endanger the functions of many rivers, but
only a few countries, chiefly those bordering the
River Rhine, together with the Czech Republic, 
Spain and Portugal, have installed early warning
systems. Other countries, including Hungary, Latvia
and Slovenia, have advanced plans to implement 
early warning programmes.

■ Other Regional Environmental Programmes,
such as the one for the Black Sea , are also facilita-
ting co-operation in dealing with the transboundary
issues of freshwater pollution.

12 Water Stress in Europe - can the challenge be met?

CURRENT AND FUTURE INITIATIVES TO COMBAT WATER STRESS



Water Stress in Europe - can the challenge be met? 13

EU legislation and UNEP programmes have had
positive effects on water problems and upon the level
of protection achieved. The initiatives now being
developed in Europe will help to meet the new chal-
lenges of water stress. Four innovative approaches
requiring new data and information to help support
policy developments can be recognised:

1. The integrated management and planning of
water resources on the basis of river basins has been
common for some years in parts of Europe eg Spain,
the Rhine, France and the UK. Now EU and other
initiatives are extending this approach to other coun-
tries so as to more effectively manage the links be-
tween water quality and quantity and human activi-
ties. A similar integrated approach urgently needs to
be taken for large water bodies such as the Aral and
Caspian seas

2. There is a shift in focus from Facilitating Infra-
structure Supply (FIS - dams, channelisation, pipe-
lines etc) to Demand Side Management (DSM -
water use efficiency), utilising the lessons from a
similar shift in the energy sector.

3. Full cost accounting for water and progressive
pricing policies are being developed in response to
the need for water prices to reflect the full environ-
mental and economic costs of its supply and use.

4. New types of policy instruments, such as frame-
work directives, taxes, voluntary agreements and 
tradable permits are being developed in order to help
deal with the integrated complexity of water stress
problems and with the diversity of conditions in
Europe. This development was foreseen in the 5th
Environmental Action Programme of the EU.

For each of the above approaches new data and infor-
mation flows are needed to facilitate proper analysis,
public understanding and political agreement. Priori-
ties for new information are: water quality and quan-
tity (states, trends and scenarios), water use efficien-
cies, and on the costs and benefits of different appro-
aches to the supply and use of water.

NEW APPROACHES

C O N C L U S I O N
The scale and urgency of the challenge presented by
water stress in Europe is clear. What is needed now
is more timely and co-ordinated intervention by all
actors and parties, from an enlightened and informed
public and NGOs, to government decision makers at
various levels and the relevant international agen-
cies. It is the intention of the EEA and UNEP that
this State of Environment Message raises awareness
of the issues and contributes to the overall process of
meeting the challenge of water stress, and thereby
helping to create a more sustainable freshwater en-
vironment for all.
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LEGAL NOTICE

Neither the European Environment Agency or UNEP, or any
person or company acting on their behalf, is responsible for the
use which may be made of the information in this publication.
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