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SUMVARY
1. The assessnent presented in the present report shows that in many

countries, both devel oping and devel oped, current pathways for water use are
often not sustainable. There is clear and convincing evidence that the world
faces a worsening series of |local and regional water quantity and quality
problens, largely as a result of poor water allocation, wasteful use of the
resource, and |ack of adequate managenent action. Witer resources constraints
and water degradati on are weakeni ng one of the resource bases on whi ch human
society is built.

2. Wat er use has been growing at nore than twice the rate of the popul ation
increase during this century, and already a nunber of regions are chronically
wat er-short. About one third of the world' s population lives in countries that
are experiencing noderate-to-high water stress partly resulting fromincreasing
demands froma grow ng popul ation and human activities. By the year 2025, as
much as two thirds of the world popul ation could be under stress conditions.

3. Wat er shortages and pol lution are causing w despread public health
problens, limting econom ¢ and agricultural devel opnent, and harm ng a wi de
range of ecosystens. They may put global food supplies in jeopardy, and lead to
econom ¢ stagnation in many areas of the world. The result could be a series of
local and regional water crises with global inplications.

4. This report finds that in sone cases peopl e have taken action to reduce
demand and pollution, thus relieving water stress. However, far nore w despread
and sustained action is essential to reverse many of the unsustainable trends.
This report presents policy options designed to i mprove understanding of howto
reach sustainable |levels of water use, while satisfying a wi de range of needs
including agricultural irrigation, industrial devel opnent, donestic use and
water to nmaintain natural ecosystens.

5. There is a steady increase in the nunber of regions of the world where
human denmands are outstripping |local water supplies, and the resulting water
stress is limting devel opnent, especially of poor societies. Onng largely to
poverty, at least one fifth of all people do not have access to safe drinking
wat er, and nore than one half of humanity | acks adequate sanitation. At any
given time, an estimated one half of the people in devel oping countries suffer
fromwater- and food-rel ated di seases caused either directly by infection, or
indirectly by disease-carrying organisns that breed in water and food.

6. Wat er demands are so high that a nunber of large rivers decrease in volune
as they flow downstream wth the result that downstream users face shortages,
and ecosystens suffer, both in the rivers and in adjacent coastal areas. Many
under ground wat er resources, known collectively as groundwater, are being

drai ned faster than nature can replenish them

7. A growi ng nunber of the world's rivers, |akes and groundwater aquifers are
bei ng severely contam nated by human, industrial and agricultural wastes. Not
only does the pollution affect freshwater quality, but nuch of it flows into the
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worl d's oceans, threatening marine life. The future health of the oceans
depends heavily on how the freshwater systens are managed.

8. H gh w thdrawal s of water, and heavy pollution | oads have al ready caused

wi despread harmto a nunber of ecosystens. This has resulted in a wi de range of
health effects, in which humans have been harned by eating food from
cont am nat ed ecosystens. Reproductive failures and death in various wildlife
species, particularly at higher levels in the food chain, are being reported in
various regions of the world. |In addition, rising human demands will put

i ncreasing pressure on ecosystens. As nore water is w thdrawn for human uses,
there is an increasing need to make certain that an adequate water supply to
wet | ands, | akes, rivers and coastal areas is nmintained to ensure the healthy
functioning of ecosystens.

9. However, there are bright spots to be noted. There have been sone
significant inprovements in water quality, particularly when citizen pressure
for clean-ups grew, and CGovernnents and industry responded. Most devel oped
countries have begun treating an increasing part of their nunicipal sewage, and
a nunber of their industries are reducing discharges of many toxic substances.
As a result, there have been inprovenents in the health of some wildlife

speci es, and reduced risks to human health.

10. Sone countries have al so made inpressive reductions in the amount of water
needed for irrigation, industrial and nunicipal purposes by using nore effective
wat er managenent systens and better technol ogies. These inprovenents were
usual Iy driven by shortages, and by increases in the price of water. |nproved
irrigation water managenent |eads to | ess seepage and pooling of water which
have a favourabl e inpact on the transm ssion of vector-borne di seases such as
mal ari a and schi st osomni asi s.

11. On bal ance, these gains have not reversed either the general trend towards
wat er shortages, or the wi despread decline in water quality. A nunber of
studi es by United Nations agencies show that many countries |lack the capacity to
carry out conprehensive water resources assessnents that include not only water
quantity and quality but also other factors such as changes in popul ati on and

i ndustrial developrment. There is a need for countries to strengthen their
capabilities in this regard in order to be able to neet nore effectively current
and future stresses on their water resources.

12. There are driving forces of change that coul d nake water probl ens worse,
unl ess actions are taken. Those forces include a world population that is now
at 5.7 billion, and is heading towards a figure of 8.3 billion by the year 2025.
Miuch of this increase will be in the rapidly grow ng urban areas of devel opi ng
countries, nmany of which are already experiencing serious water stress.

13. Another driving force will be increasing consunption of food and industri al
goods produced using water. Irrigation already accounts for 70 per cent of the
wat er taken from |l akes, rivers and underground sources, and there will be
pressure to use nore water to produce food for the increasing population. An

i ncreasi ng nunber of water-short countries will have to nake choi ces about the
amount of water they allocate for food production as conpared with other uses.
They may find that limted water resources are nore profitably invested in
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produci ng goods that can be exported to buy food, rather than in trying to grow
all their food at hone. Countries will also face increasing demands for water
supplies for industrial devel opnment, hydroel ectric generation, navigation,
recreation and domestic use. Unless devel opnent stays within the linmts of

wat er supplies, there could be shortages that hanper econom ¢ devel oprent.

14. Water pollution will continue to increase unless nore effort is put into
pol | uti on prevention, increasing sewage treatnent, and enpl oying cl eaner and
nore water-efficient forns of industrial production. This means using
substances that are less toxic, and reducing the release into the environnment of
potentially harnful materials that are used in agriculture, industry and hones.

15. Because of increasing conpetition anong demands for a finite resource,
there is already a growi ng perception of water as an econom c good and as a
tradabl e coomodity. As human denmands grow, so will the price of water and
possi bly food prices, placing a heavier burden on the poorer strata of the
worl d's popul ation. Econom c planners often neglect to account for the amount
of water that will be needed for certain fornms of devel opnent, especially food
production, for the world of 2025.

16. Countries, often working in regional groups and with internationa
institutions such as the United Nations, need to develop a broad range of water
strategi es based on the best information available. There is a need to use
water nore efficiently, reduce pollution, provide people with access to safe
drinking water and sanitation, and work for a global trading systemin which
countries that | ack enough water to grow all their own food will have access to
food grown in water-rich regions. Concerted actions are needed at the | ocal
national and international |evels. These include incorporating water into
econom ¢ anal yses, whi ch shoul d change consunption patterns and reduce demand
for water. Poverty alleviation will be closely linked to the success of water
polici es.

17. About 300 nmjor river basins, and nmany groundwater aquifers cross nationa
boundaries. It is essential for riparian countries to find ways of cooperating
over the devel opment and managenent of these transboundary water sources, if
they are to maximze mutual benefits fromthe use of the resource.

18. There are nmany technol ogies for reducing water use. |n sone countries,
waste water is already being treated and used for irrigation. A nunber of

i ndustri es have devel oped or adopted water managenent techni ques and
technol ogi es that greatly reduce water use. |Irrigation can become nuch nore
efficient in delivering water directly to plants, and still be designed and
maintained in a way that avoids or mnimzes such harnful side effects as

wat er | oggi ng and salinization of the soil. Changing to crops using | ess water
toget her with sequencing and shifting grow ng seasons can reduce water use
substantially as well.

19. The anpunts of water available and its quality are directly related to such
activities as forestry, farm ng, urban devel opments and industrial strategies.
To make water use nore sustainable, planners at all |evels need to understand
wat er i ssues, and make them a central part of their devel opment plans. The w se
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managenment of both water quantity and quality has to be a central part of
heal t h, econonmi c and soci al policies.

20. Water nmamnagenent nust adopt an integrated approach, taking into account a
wi de range of ecol ogical, econonmic and social factors and needs. Deci sion-
nmaki ng shoul d include full public participation, with all sectors of society.
The fact that, in developing countries, wonen are the main providers of water
for household uses, nakes it critical to involve themat all levels in the
deci si on- maki ng process.

21. In maki ng decisions about water resources managenent it is inmportant to
have overall planning and coordination, but it is also helpful to delegate as
much responsibility as possible to the | owest appropriate levels. This helps to
ensure participation of nmore people with a stake in the success of water

proj ects.

22. \Water used for devel opment shoul d be considered natural capital, an
econom ¢ good, and the nmarket place can help to decide where its services are
best used to generate wealth. It is inportant to ensure that the way in which
wat er resources are devel oped does not result in worsening poverty.

23. Because of the lengthy period of planning, design and construction of |arge
wat er resources projects, it is crucial for decision nakers to start naking

pl ans based on the best evidence available. It is no exaggeration to say that
wat er resources projects to neet the needs of societies and economes in the
year 2025 nmust be started or be in an advanced pl anning stage w thin the next
few years. It is essential to plan and design new projects in ways that avoid
the past mistakes that resulted in excessive water use and degraded water
quality.

24. The world faces many chal | enges over use of the environment as a source of
natural resources and as a sink for wastes. Water has to be consi dered one of
the main issues facing the world. It is as inportant as atnospheric change,

def orestation, protection of biodiversity and desertification, all of which are
linked to water nmanagenent. Many of the negative trends will take years to
reverse, so it is inperative that actions to reverse them begin inmedi ately.

25. Al people require access to adequate anounts of clean water for such basic
needs as drinking, sanitation and hygiene. In return, those who use water have
a responsibility to see that water is used wisely and not degraded.

26. It will be vital to nmonitor and report on progress in dealing with water
i ssues. Anong the indices that neasure the effectiveness of water managenent
are:

(a) Human health, which has a direct correlation with vector- and water-
borne di seases and water supply and sanitation

(b) Environmental health, which correlates with water use and pol |l ution
di schar ges;

(c) Food production, with its correlation with nutrition, and the
availability of affordable water
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| NTRCDUCT1 ON

27. A growi ng nunber of regions face increasing water stresses because nore
peopl e are both polluting water and demanding nore of it for all uses, and water
is, after all, a renewable but finite resource. They are thus suffering from
scarcities caused by failure to adapt to the anount of water that is regularly
nmade avail able by rain and snowf al |

28. Concern over the global inplications of water problens was voiced as far
back as the United Nations Conference on the Human Environnent in Stockholmin
1972. It has been the focus of a nunber of neetings, including the United
Nations Water Conference in Mar del Plata, Argentina, in 1977, the d oba
Consul tation on Safe Water and Sanitation for the 1990s in New Del hi, India,
1990, and the International Conference on Water and the Environment:

Devel opnent |ssues for the 21st Century, in Dublin, Ireland, and the United
Nati ons Conference on Environment and Devel opnment in Ri o de Janeiro, Brazil,
both in 1992. Since then, the Mnisterial Conference on Drinking Water and
Envi ronnental Sanitation, in Noordw jk, the Netherlands, in 1994, has reinforced
t hese concerns. Mbst recently, the Committee on Natural Resources noted with
alarmthat sonme 80 countries, constituting 40 per cent of the world's

popul ation, were already suffering fromserious water shortages and that, in
nmany cases, the scarcity of water resources has becone the limting factor to
econom ¢ and soci al devel opnent. It further noted that ever-increasing water
pol | uti on had becone a mmjor problemthroughout the world, including coasta
zones. The Comm ssion on Sustai nabl e Devel opnent, at its second session in
1994, noted that in many countries a rapid deterioration of water quality,
serious water shortages and reduced availability of fresh water were severely
af fecting human health, ecosystens and econoni ¢ devel opnent.

29. The Conmmi ssion on Sustai nabl e Devel opnent requested this conprehensive
assessnent of the freshwater resources of the world, to be submitted to it at
its fifth session, and to the General Assenbly at its special session in 1997
This assessnment was prepared by a nunber of United Nations organi zations, the
Departnment for Policy Coordination and Sustai nabl e Devel opment of the United
Nations Secretariat, the Departnment for Devel opnment Support and Managenent
Services of the United Nations Secretariat, the Food and Agriculture

Organi zation of the United Nations (FAOQ, the United Nations Devel opnent
Programme (UNDP), the United Nations Environnent Programe (UNEP), the United
Nations Educational, Scientific and Cultural O ganization (UNESCO), the United
Nations Industrial Devel opnment Organization (UNIDO, the Wrld Bank, the Wrld
Heal t h Organi zation (WHO and the World Meteorol ogi cal Organization (WD),
working in collaboration with the Stockhol mEnvironment Institute, and with the
advi ce of experts on a wi de range of subjects. The support given to this
project by the Governments of Sweden, Norway, Dennmark, the Netherlands and
Canada i s acknow edged with sincere appreciation

30. The recomendations in this report were guided by the content of reports
from previ ous conferences, particularly the report of the Dublin Wter
Conference (A CONF. 151/ PC/ 112, annex |1) and chapter 18 of Agenda 21.' NMore
recent information has al so been evaluated, particularly on water availability
and use.
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31. This assessnent provides an overview of major water quantity and quality
problenms with the ai mof hel pi ng peopl e understand the urgent need to deal with
t hese issues before they becone even nore serious. |In spite of its limtations,
the avail abl e information provides the basis for a broad understanding of the
probl enms facing various regions of the world, and of the nature and nagnitude of
the global inplications of not dealing with these probl ens.
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I.  SUPPLY, AVAILABILITY AND USE OF THE WORLD S
FRESHWATER RESCOURCES

32. Freshwater is one of the nost essential of the elenents that support human
life and econonmic growh and developnent. It is irreplaceable for the purposes
of drinking, hygiene, food production, fisheries, industry, hydropower
generation, navigation, recreation and many other activities. Wter is equally
critical for the healthy functioning of nature, upon which human society is
built.

A Water availability

33. Many peopl e have an inmage of the world as a blue planet, for 70 per cent of
it is covered with water. The reality is that 97.5 per cent of all water on
Earth is salt water, leaving only 2.5 per cent as freshwater. Nearly

70 per cent of that freshwater is frozen in the ice caps of Antarctica and

G eenl and, and nost of the remminder is present as soil noisture, or lies in
deep underground aqui fers as groundwater not accessible to human use. As a
result, less than 1 per cent of the world' s freshwater, or about 0.007 per cent
of all water on Earth, is readily accessible for direct human uses. This is the
water found in | akes, rivers, reservoirs and those underground sources that are
shal | ow enough to be tapped at an affordable cost. Only this anount is
regularly renewed by rain and snowfall, and therefore avail able on a sustainabl e
basi s.

34. Much of the approximately 110,000 cubic kilonmetres of precipitation that
fall on the continents each year evaporates back into the atnosphere, or is
absorbed by plants. About 42,700 cubic kilonmetres of the water that falls on
Earth flows through the world's rivers. (This is roughly the anmount of water
now stored in sone of the world's largest |ake systens - Lake Bai kal in the
Russi an Federation and Lake Tanganyi ka and Lake Victoria in Africa - conbined.)
When the world's total river flowis divided by the world popul ation (of 1995),
the quotient anpbunts to an average of 7,300 cubic netres of water per person per
year. Owing to the growing world population, this represents a drop of

37 per cent per person since 1970.

35. Freshwater resources are very unevenly distributed: at one extrene are the
deserts, where almbst no rain falls, and at the other are the nost humid

regi ons, which can receive several netres of rainfall a year. Mst of the flow
isinalimted nunber of rivers: the Amazon carries 16 per cent of global run-
of f, while the Congo-Zaire river basin carries one third of the river flowin
all of Africa. The arid and seni-arid zones of the world, which constitute

40 per cent of the |l and nmass, have only 2 per cent of global run-off.

36. Even in parts of the world with large river flows, there can be a great
amount of variability in ternms of when and where the water is avail able. Most
of the annual water flow may cone as floods follow ng snow nelt or heavy rains
and, unless captured by reservoirs, the water flows to the seas, sonetines
causi ng seasonal flooding. Later in the year, the sane areas may suffer
droughts. Another nmajor factor in the availability of water is the rate of
evapotranspiration, the loss of water fromland to the atnnosphere by evaporation

l...
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fromthe soil and water surfaces, and transpiration fromplants. For exanple,
Sweden and Bot swana receive about the sane anount of precipitation each year

yet the climate in Swmeden is humid, while that of Botswana is seni-arid because
so much of its water is drawn up by the heat of the sun. One nore inportant
factor is that much of the world' s accessible run-off occurs in areas far from
human settlenents, and water is very expensive to transport over |ong distances.

37. Experts have estinmated the amobunt of freshwater that is readily accessible
for human use at about 9,000 cubic kilonmetres per year. They add anot her 3,500
cubic kilonetres of water that is captured and stored by dans and reservoirs.

Har nessi ng the remai ni ng water resource for human needs becones increasingly
costly, because of topography, distance and environnental inpacts. Currently,
humans are using about half the 12,500 cubic kilonetres of water that is readily
avail able. Gven an expected popul ati on i ncrease of about 50 per cent in the
next 50 years, coupled with expected increases in denmand as a result of econonic
growth and lifestyle changes, this does not |eave much room for increased
consunption. Water needs to be left in rivers to maintain healthy ecosystens,
including fisheries. Recreation, navigation, and hydropower generation al
require the preservation of adequate anounts of water. Wen the gl obal water
picture is exam ned at country level, sone countries still have | arge amounts of
wat er per capita, but others are already facing serious difficulties. Future

i ncreases in demand due to popul ation growth and increased economc activities
will inevitably inpinge further on the avail abl e water resources.

B. Water uses

38. A nunber of human actions - including the building of danms and canal s, the
drai nage of wetlands, and the renoval of forests and other plant cover - are
changing the flow of water in parts of the world. Trees and other plants nodify
the flow of water that falls on the |and, consune water, and release sone into

t he atnosphere, where it may result in nore rain.

39. Humans interact with the hydrologic cycle at many |levels. W use surface
wat er and groundwater. Pollution not only contani nates water on and beneath the
ground, but al so changes the chemical conposition of water in the atnosphere.
Wast e di scharges froma wi de range of sources, including notor vehicles, hones,
of fices and industries, as well as chemicals and ani mal wastes from agricul tura
production, create contam nated run-off, some of which seeps into groundwater
Changes in the | andscape affect the run-off and quality of both surface water
and groundwat er.
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40. Part of the water withdrawn fromrivers, streans, |akes, reservoirs and
groundwat er is consuned and not returned |ater as avail able water. Such
consunption includes water that plants use to build plant tissue or release into
the air during evapotranspiration. |t also includes water that evaporates from
land or reservoirs, and water that is not returned to water sources from

i ndustrial production or comunity use. The nmajor forns of water w thdrawal and
consunption are for agriculture, industry and donestic use. Myst of the water
wi thdrawn by industries and nunicipalities is used then returned, often degraded
in quality, to |l akes and rivers or other watercourses. Water w thdrawn for
irrigation use is partly consuned in the process of crop production, and partly
required to flush salts out of the soil. However, nost irrigation is

i nefficient and about 60 per cent of the withdrawn water returns to the river
basin and to groundwater

41. In addition to domestic and nunicipal water supply, irrigation of crops,
production of energy and industrial uses, navigation and recreation also require
that adequate flows be available in rivers, and that water |evels be naintained
in |akes and reservoirs. Reserving water for the healthy functioning of
ecosystens is sonetimes seen as far less inportant than providing all the water
t hat humans demand. |In recent years, however, an understandi ng has energed on
the need to maintain ecosystemhealth not just for ethical reasons, but also
because of the very practical benefits, sonetinmes called ecosystem services,

that are provided to humans. These include the production of food, reduction of
flood risk and filtering of harnful pollutants. Geat strides have been nmade in
under st andi ng the freshwater needs of aquatic ecosystens. Such needs are being
accepted as legitimate calls on water, |eading an increasing nunmber of decision
nakers to give these "environmental" flows priority along with water use for
econom c activities.

C. Water scarcity

Water scarcity occurs when the anount of water w thdrawn froml akes,
rivers or groundwater is so great that water supplies are no | onger adequate
to satisfy all human or ecosystem requirenents, bringing about increased
conpetition among potential demands. Scarcities are likely to occur sooner in
regi ons where the per capita availability of water is lowto start with, and
wi th hi gh popul ati on growth. They becone nore serious if demand per capita is
growi ng owi ng to changes in consunption patterns.

42. dobal withdrawal s of water to satisfy demands have grown dramatically in
this century. Between 1900 and 1995, water w thdrawal s i ncreased by a factor of
over six, nore than double the rate of population growh. This rapid growth in
wat er demand is due to the increasing reliance on irrigation to achieve food
security, the growth of industrial uses, and the increasing use per capita for
donesti c purposes.
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43. The increased denands are causing water stress in many areas of the world,
even in sonme hum d areas where rising demand or pollution have caused
overutilization of the local resource. Already, about 460 mllion people, nore
than 8 per cent of the world' s population, live in countries using so nuch of
their water resources that they can be considered to be highly water-stressed.

A further one quarter of the world' s population lives in countries where the use
of water is so high that they are likely to nove into situations of serious

wat er stress.

D. Hunman-induced stresses

1. Quantity
44. Irrigated agriculture takes about 70 per cent of water wthdrawals, and the

figure rises to 90 per cent in the dry tropics. Agriculture lays claimto by
far the biggest consunptive use of water, representing 87 per cent of the total
Traditionally, mpost food has been grown on rain-fed | ands, relying on soi

nmoi sture supplied by rainfall, but as food demand rises, this is increasingly
suppl enented by irrigation, using water drawn from | akes, rivers and underground
aquifers. Irrigated agriculture contributes nearly 40 per cent of world food
production fromjust 17 per cent of cultivated |and. Mich of the dramatic

i ncrease in food production of recent decades, including the green revolution
requires high-yield plant varieties, conbined with fertilizers and pest control
and depends on irrigation to ensure adequate and tinely water for high growh
Water withdrawals for irrigation have increased by over 60 per cent since 1960.

45. Until the late 1970s, the growh in the anmount of |land being irrigated
exceeded the rate of population growh. Since then, the anmount of irrigated

| and has increased nore slowy than population, owing to a limted anount of
additional land suitable for irrigation, increasing water scarcities and the

| oss of sone irrigated areas to soil degradation including soil salinization
However, total agricultural output has continued to outstrip popul ation growh
owing to productivity increases. Currently, the world can produce enough food
for everyone, but an estimated 840 mllion people |ack access to sufficient food
for their nourishment, and are hanpered in carrying on productive working lives
because they cannot afford to buy enough food. As the nunber of people to feed
increases, it will be ever nore of a challenge to produce enough food at prices
people can afford. In many regions, in particular arid and sem -arid regions,

t he anount of water available for irrigation will becone increasingly limted
and costly.
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2. lnpacts of denmand for water
46. In sonme areas, the withdrawals are so high that the flow of rivers

decreases as they nove downstream and sone | akes are shrinking.

47. G oundwater supplies one third of the world' s population, and is the main
or only source of water for rural dwellers in many parts of the world and al so
increasingly the main source for irrigation. Underground sources are being
heavily overused in a nunber of regions, with water being punped out faster than
nature can replenish the supply. The excessive use of groundwater is likely to
i ncrease over the next 30 years. Overpunping groundwater has dropped water
level s by tens of nmetres in places, making it increasingly difficult and
expensi ve for people to have continued access to the water. |n a nunber of

regi ons, depletion has forced people to turn to | ower-quality groundwater
sources, sonme of which contain natural contam nants. The overuse of groundwater
can have a serious effect on the base flow of rivers, especially during dry
periods, which is so vital for aquatic ecosystens.

The Aral Sea

In 1960, the Aral Sea was the fourth | argest inland body of water in the
world. Since then it has shrunk to less than half its original size because
of the nearly total cut-off of inflow fromthe Amu Darya and Syr Darya rivers
as a result of heavy withdrawals for irrigation. The desiccation of the Aral
has resulted in the loss of its fishing industry, the destruction of its
ecosystem and deltas, the blowi ng of salts fromthe exposed seabed which are
toxic to humans and del eterious to crops, and the depressing of the econony.

I ndi scrimnate use of water for non-agricultural purposes, inefficient
irrigation practices, excessive use of chemicals for growing cotton and rice
crops, and the lack of adequate drainage caused extensive waterl oggi ng and
salinity, and polluted the groundwater and drainage inflows to the rivers and
the sea. Water pollution fromurban and industrial wastes has further
aggravated the problens. To stabilize the environment and rehabilitate the
econony of the Aral Sea Basin, the Governnents of the five independent
ripari an States have begun a | arge and conpl ex progranme intended to assi st
themin cooperating and adopti ng sustai nabl e regi onal devel opnent poli ci es,
and to provide a framework for selected national nmacroecononic and sectora
policies for achieving sustainable |and, water and other natural resources
devel opnent .

48. Many groundwat er aquifers are recharged on a regular basis by rain and
nelting snows. However, some groundwater reservoirs that were filled under
different climatic conditions, often thousands of years ago, are known as fossi
aquifers and if used, they will not be recharged by nature for a very long tine,
if ever.
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49. |In sonme cases, groundwater depletion results in the sinking of the |and
above aqui fers. Land subsidence caused by high water w thdrawal s has been
recorded in many countries, including Mexico, the United States of Anerica,
Japan, China and Thailand, with the land sinking from1l to 10 netres.

50. Overutilization of aquifers near sea coasts leads to intrusion fromthe

ocean, which contam nates the freshwater with salt. Small islands fall into a
speci al category because for many of themfreshwater is a fragile resource. |If
the freshwater is overdrawn, this leads to salt-water intrusion. People on sone
smal | islands have been forced to turn to expensive alternatives, including

desal ination and inporting of water by tanker

3. Water pollution issues

51. For mllennia, people have used water as a convenient sink into which to
dunp wastes. The pollution cones from many sources, including untreated sewage
chem cal discharges, petroleumleaks and spills, dunping in old mnes and pits,
and agricultural chem cals that are washed off or seep downward fromfarm
fields. 1n one area after another, the amounts and types of waste di scharged
have outstripped nature's ability to break them down into | ess harnful el enents.
Pol lution spoils large quantities of water which then cannot be used or, at
best, can be used for restricted purposes only.

52. The inpairnent of water quality near major urban centres is recognized as a
maj or problem In parts of the world, water quality has been so degraded that

it is unfit even for industrial purposes. Even when the |evels of sone

pol lutants seemto be |ow, they can pose a threat by accunulating in the aquatic
food chain, affecting the health of these creatures, and threatening the health
of humans who eat contaminated wildlife. G oundwaters, once contaninated, are
very difficult to clean up because the rate of flowis usually slow

53. Major water pollution problens include those described directly bel ow

(a) Contam nated water that people drink without adequate treatnment is one
of the nmajor causes of human illness. Mcro-organisns found in human and ani nal
wastes include a wi de range of bacteria, viruses, protozoa and other organi sns
t hat cause many di seases. These are present in virtually all wastes di scharged,
even those from nobst sewage treatnment plants. As a result, it is necessary to
treat drinking water to prevent outbreaks of disease;

(b) There is an accelerated growmh of algae fertilized by the phosphorus
and nitrogen present in many discharges, including human and ani mal wast es,
detergents and run-off fromfertilizers. These two el enents, when discharged
into water, act as nutrients, greatly speeding up the process called
eutrophi cation. Excessive algal growh leads to a decline in the oxygen content
of the water, which can result in suffocation of sone fornms of aquatic life. It
can also inpart a foul taste to drinking water. Eutrophication, first noticed
in many Western European and North Anerican |akes in the 1950s, is now | eadi ng
to a decline in water quality on all continents. The draining of nutrients into
oceans can lead to an increase in the nunber of toxic algal bloons, sonetines
known as red tides, which can nmake seafood unsafe to eat;
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(c) Ntrates fromfertilizers, human and cattle wastes are polluting
groundwater in many regions. Hi gh nitrate levels in drinking water decrease the
oxygen-carrying capacity of haenogl obin in blood, which can threaten the health
of infants. A United Nations study has stated that nitrate pollution wll
likely be one of the nost pressing water quality problens in Europe and North
Anerica in the com ng decade, and will beconme a serious problemin other
countries, such as India and Brazil, if present trends continue;

(d) Sonme of the nore than 100,000 comercial chemicals in the world,
as well as a nunber of chemical waste by-products, are known or suspected
to cause harnful effects in humans, plants and animals. The nmenbers of
one cl ass of conpounds, known as persistent organic pollutants (which
i ncl ude such wel | -known substances as pol ychl ori nated bi phenyls (PCBs) and
di chl orodi phenyl trichl oroet hane (DDT), have created nmany of these problens
because they are toxic, and highly persistent in the environnent, and build up
in the food chain. These and other chlorinated organi c chem cals have been so
widely distributed by air and ocean currents that they are found in the tissues
of people and wildlife everywhere;

(e) Heavy netals are found naturally in soil and water, but their
wor | dwi de production and use by industry, agriculture and m ning have rel eased
| arge amobunts into the environment. The netals of greatest concern for human
health are | ead, mercury, arsenic and cadmum Many other netals, including
copper, silver, selenium zinc and chromium are also highly toxic to aquatic
life. Water pollution related to netal production and use, including the
rel ease of acids frommning wastes, is a problemin many of the world' s mning
and nmetal processing regions. Elevated |evels of sone netals, such as |ead and
nercury, are also found around many cities, and downwi nd fromnmetal snelters and
coal - burni ng power plants.

54. In theory, virtually all pollutants can be renmoved fromwater but in
practice, decontam nating water, especially in the case of toxic substances, is
very expensive and requires sophisticated techniques.

55. Water pollution problens vary in severity around the world, depending on
popul ation densities, the types and anpbunts of industrial and agricultura

devel opnent, and the nunber and efficiency of waste treatment systems that are
used. The global magnitude of pollution is difficult to quantify because of a
scarcity of information in many countries. There are estimates that in
devel opi ng countries, which often lack the resources to build and maintain
sewage treatnment systens, 90 per cent of waste water is discharged w thout
treatment. A United Nations study found that in Latin Arerica, virtually al
donestic sewage and industrial waste are di scharged untreated into the nearest
streans. In nost areas, donmestic sewage volunmes are far higher than those of

i ndustrial discharges. There were simlar findings for West Africa, where there
were al so signs that shall ow aqui fers were being contam nated by the seepage of

human wastes. |In Western Asia, the major water quality problemidentified was
the salinity caused by w despread irrigation, although other water quality
probl ems may not be evident owing to |lack of nonitoring progranmmes. In the Asia

and Pacific region, in addition to donestic and industrial wastes, there are
al so high sedinent loads in rivers resulting from high erosion upstream where
much land is | eft exposed owing to the renoval of forest.
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56. The water pollution problens in many devel oping countries mrror those

al ready experienced by devel oped countries in Europe and North America. A few
decades ago sone rivers in rich nations were so polluted that fires broke out on
their oil-slicked surfaces. This was docunented both in Canada and in the
United States. Oning largely to public pressure, controls have been inposed on
much of the gross pollution, and clean-ups are taking place, often at very high
cost to the present generation.

57. While much of the world's pollution is directly rel eased from di scharge

pi pes and sewers, or is carried off frompolluted industrial, municipal and
agricultural areas by rainfall and nelting snows, a significant pollution |oad
is transferred over long distances by the atnobsphere. Several decades ago,
resear chers discovered that the release of tens of mllions of tons per year of
sul phur and nitrogen caused sul phuric and nitric acid fallout. This acid rain
affects large areas of the world, including parts of Europe, North Anerica,
Latin Anerica, India and Asia. It has killed parts of ecosystens, and can
threaten human health by dissolving netals into the water. |In addition to
acids, there is |long-range airborne transport of a wi de range of chem cals and
netals fromsuch sources as industries, notor vehicles, power plants, snelters
and incinerators. Pesticide use is another inportant source because sone of the
chem cal s evaporate into the air, and others adhere to tiny dust particles, and
in both cases these chemicals can then be carried great distances by w nd
currents. Sonetinmes, the pollutants build up in the food chain, and are passed
on to humans who rely on unprocessed foods. Tests of breast mlk fromwonen in
sone northern latitudes, where there is little industry and no agriculture,
found that |evels of PCBs and certain pesticides were 4-10 tinmes higher than in
wonmen from regi ons hundreds of kilonetres to the south.

58. Since nost |akes and rivers eventually drain to the seas, the freshwater
wast e di scharges al so have an inpact on coastal and even on deep-sea ecosystens.
About 80 per cent of marine pollution is caused by human activities on |and.

The water in the oceans will never be clean unless pollution fromsources on
land is controlled.

E. Hunman health at risk due to water problens

1. Water supply., sanitation and health

59. The need to provide safe drinking water and sanitation and to reduce water
contam nation entails basic questions of equity and protection of human health.
They were enphasized in the Mar del Plata conference of 1977. 1In 1980, the
Ceneral Assenbly in its resolution 35/18, proclained the period 1981-1990 as the
International Drinking Water Supply and Sanitation Decade, during which Menber
States woul d assune a comm tnent to bring about a substantial inprovenment in the
standards and | evels of services in drinking water supply and sanitation by the
year 1990. The issue continued to receive attention at such intergovernnental
conferences as the d obal Consultation on Safe Water and Sanitation in New Del hi
in 1990 and the Noordw jk conference of 1994.

60. |In the past two decades, these essential services were provided to mllions
of people worl dwi de, saving a great many lives and reducing illness. However,

l...
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the rate of supply has not kept pace with that of popul ati on growh, and

20 per cent of the world' s population |acks access to safe water supply, while
50 per cent | acks access to adequate sanitation. The vast majority of these
people live in developing countries. This lack of access to safe drinking water
and sanitation is directly related to poverty and, in sone cases, to the
inability of Governments to invest in these systens. |n a nunber of regions,
poor people |ack access to piped water, and nust buy fromvendors, so they pay
nore for their water than rich people.

61. A great deal of treated drinking water is |ost unnecessarily. There are
esti mates that about half the water in drinking water supply systens in the

devel oping world is lost owing to | eakage, illegal hook-ups and vandalism This
deprives the operators of water supply systens of the noney they could use to
nmai ntai n and expand service. The Wrld Bank estinmates that about $600 billion

needs to be invested worldwide to repair and inprove water delivery systens.

62. Human health is closely linked to safe drinking water and sanitation, and
to sound managenent of | and and water resources, particularly in the context of
wat er resources devel opnent projects. At any given tine, an estimted one half
of the people in devel oping countries are suffering fromwater- or food-
associ at ed di seases caused either directly by infection through the consunption
of contam nated water or food, or indirectly by di sease-carryi ng organi sns
(vectors), such as nosquitoes, that breed in water. O these diseases, the nost
wi despread and with the greatest inpact on human health status are diarrhoea,
nmal ari a, schistosom asis, dengue, infection by intestinal wornms, and river

bl i ndness (onchocerciasis). According to WHO, sone 2 billion people are at risk
of nmalaria alone, with 100 mllion people affected at any one tinme and between
1 mllion and 2 mllion deaths per year

63. WHO estinmates that a total of nore than 5 million people die each year just
from di seases caused by unsafe drinking water, and a | ack of sanitation and

wat er for hygiene. Provision of safe drinking water and sanitation could reduce
the amount of illness and death by as nuch as three quarters, depending on the
di sease. Not only is the toll a human tragedy, but it neans these people are

| ess able to carry on productive lives, and this underm nes social and econonic
devel opnent. An outbreak of cholera, a water-borne disease, began in Peru a few
years ago and spread through nmany parts of Latin America, killing hundreds of
peopl e, and costing hundreds of mllions of dollars in |ost incone.

64. There are other economic inpacts caused by poor water supply systens.

Wnen are the main water providers, especially in devel oping countries, and the
provi sion of basic drinking water supply systens could al so reduce the annua
expenditure of over 10 mllion person-years of effort by wonen and fenal e
children carrying water fromdi stant sources. Reallocation of the time spent in
this unproductive activity would assist in poverty alleviation
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2. Health effects of other contaninants
65. In humans, high |levels of exposure to sone chemi cals and heavy netal s have
been |inked to a nunmber of illnesses, including cancer, damage to the nervous

system and birth defects. Pollutants can build up in the food chain to the
poi nt where they harm people, as in Mnamata di sease which is caused by the
eating of seafood contaminated with nercury fromindustrial discharges. The
cumul ative effects of |long-termexposure to a variety of chemicals at what seem
like | ow concentrations cannot be well quantified at present. Studies in North
Ameri ca suggest a link between foetal exposure to high |levels of some
organochl ori nes and reduced |learning ability in children. There is also
suggestive evidence fromwi ldlife studies that humans may be at risk froma
nunber of subtle effects, such as disruptions in the endocrine system caused
when synthetic materials interfere with the body's nornmal chemical bal ance.

66. Toxic chenical effects have been nore clearly recorded in wildlife. The
ef fects include cancer, death, eggshell thinning, population declines, reduced
hat chi ng success, abnormal behavi our, changes in organ devel opnent, infertility,
birth defects and a range of other illnesses. There are also less visible
effects on body chem stry, including abnormalities in the thyroid, liver and
endocrine system Sone organochl ori nes appear to have the ability to mmc or
bl ock the normal functioning of hornones, interfering with natural body
processes, including nornmal sexual devel opnent.

F. Stress on land resources

67. The stresses on water and land are closely linked. For thousands of years,
humans have been drawing water fromrivers and wells to irrigate dry lands, thus
growi ng nore food; and, for mllennia, inadequate drai nage systens have resulted
in waterlogging and soil salinization. The salinization occurs when water in

t he ground evaporates, |eaving behind natural salts that were present in the
water. It is estimated that about 20 per cent of the world' s 250 million
hectares of irrigated land are salt-affected to such an extent as to
significantly reduce crop production. A further 1 1/2 million hectares are

af fected each year. The countries nost severely affected are | ocated

predom nantly in arid and sem -arid regions.

68. The mi smanagenment of soil and water resources is al so exacerbating erosion
brought about by water. This depletes the |land of soil and nutrients, and

i ncreases water pollution in the formof soil particles that often carry
agricultural chemcals with them \Wen suspended soil particles arrive at a
dam they often sink to the bottomof the reservoir, gradually reducing the
amount of water it can hold. This process has caused serious |osses of
reservoir capacity in a nunber of river basins.
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The Murray-Darling Basin covers one seventh of Australia, and accounts
for half the country's gross agricultural production. As demands for water
i ncreased, reservoirs were constructed to increase the available supply to
i ndividual States. |In recent years, use approached the sustainable yield of
the basin as a whole, and pressure nounted for sharing the resource between
jurisdictions. 1In 1985, a Basin Conmm ssion was fornmed and in 1989, agreenent
was reached on sharing. The next issue requiring resolution was soil salinity
whi ch had the potential to expand to 95 per cent of the total irrigated area
within 50 years. The three upstream States were the primary beneficiaries of
wat er diversion, while the danage caused by salinity was nost severe in the
downstream State. An agreenent was reached on joint funding of renedi al
neasures, and collaboration was initiated, driven primarily fromthe comunity
I evel . Action has been under way for four years, and the spirit of
col I aboration continues as a denonstration of integrated water managenent
success.

G Extent and geographical distribution of water stresses
due to scarcity

69. In keeping with the concept of water scarcity previously defined, the ratio
of water withdrawal to water availability on an annual basis is used as a
nmeasure of stress.

70. It has been observed that water stress can begin once the use of freshwater
ri ses above 10 per cent of renewable freshwater resources, and it becones nore
pronounced as the use |level crosses the 20 per cent level. On average, a

country can only capture about one third of the annual flow of water inits
rivers using dans, reservoirs and intake pipes. A further limtation arises
fromthe growi ng | ack of acceptance for the social and environmental inpacts of

| arge dans. The cl osest and nobst economi cal sources of water are used first,
and it becones increasingly expensive to tap sources that are farther away from
the site of needs. Another limtation on water use stens fromthe fact that
once withdrawal s pass certain thresholds, which vary fromsite to site, |ake and
river levels fall to the point where other uses are harned.

71. This report distinguishes four categories of water stress based on the
amount of available freshwater that is used (category nunber is in parentheses
following category title):

(a) Low water stress (1). Countries that use less than 10 per cent of
their available freshwater generally do not experience najor stresses in respect
of the avail abl e resources;

(b) Mderate water stress (2). Use in the range of 10-20 per cent of
avail abl e water generally indicates that availability is becomng a limting
factor, and significant effort and investnments are needed to increase supply and
reduce denand;
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(c) Mediumhigh water stress (3). Wen water withdrawals are in the range
of 20-40 per cent of the water avail able, managenent of both supply and demand
will be required to ensure that the uses remain sustainable. There will be a
need to resol ve conpeting human uses, and aquatic ecosystens will require
special attention to ensure that they have adequate water flows. Devel oping
countries in particular will need mgjor investnments to inprove water-use
efficiency, and the portion of gross national product (GNP) allocated to water
resour ces managenent can become substanti al

(d) High water stress (4). Use of nore than 40 per cent of avail able
wat er indicates serious scarcity, and usually an increasi ng dependence on
desal i nation and use of groundwater faster than it is replenished. This nmeans
that there is an urgent need for intensive nmanagenent of supply and demand.
Present use patterns and w thdrawal s may not be sustainable, and water scarcity
can beconme the limting factor to econom ¢ grow h.

H. Coping capability based on incone |evels

72. The ability of countries to cope with water scarcities, including the
effects of pollution, depends on a nunmber of factors. This report uses incone

| evel s as a rough neasure of the ability of different groups of countries to
deal with water issues. In general, countries with higher per capita incones
are in a better position than | owincone countries to respond to water scarcity,
as the financial resources and skilled people for managenent and devel opnent are
nore readily available. Because of |ow incone |evels, nmany devel opi ng countries
face severe difficulties in creating the infrastructure to fully utilize their
wat er resources.

73. The World Bank has grouped countries into four categories, based on their
average annual per capita GNP, in United States dollars:

1. Low i ncone: per capita income of less than $795
2. Lower-m ddl e i ncome: per capita incone of $796-%$2, 895
3. Upper-m ddl e i ncome: per capita income of $2,896-%$8, 955

4. H gh i ncome: per capita incone of over $8, 956
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|. Freshwater vulnerability

74. \Wen water stress and inconme |evels are conbined, the result is a series of
categories showing the vulnerability of various countries and regions to

probl ems caused by water scarcities. Each of these could be subdivided into a
nunber of specialized categories, by water stress and financial coping
capability. For illustrative purposes, this report shows the effects on four
broad cat egori es.

1. H gh-incone countries with |ow water stress

75. The main problemof these countries is water pollution rather than supply,
al t hough sone | arge countries contain water-poor regions. They have the
financial resources to deal with regional water supply problenms, often using
wat er di versi ons.

2. Hogh-incone countries with high water stress

76. This category includes a nunber of countries that have fairly | arge amounts
of water, but are facing stress conditions as a result of continuing overuse and
pol lution of their water resources which will be causing probl ens, such as
groundwat er depletion, in the near future. Qher countries, however, have

al ready used nmost of their accessible water resources. They have little if any
scope for increasing the anmount of water supplied to human uses through
conventional means wi thout inflicting damage on aquatic ecosystens, or seriously
depl eti ng groundwat er aquifers.

3. Lowinconme countries with | ow water stress

77. There are several different types of countries within this grouping - |ow
i nconme countries that have | ow water stress because of abundant water resources
(primarily tropically humd countries) and |large countries that have a tropica
region. Most of these countries or their hum d regions suffer fromtoo nuch
water in the formof floods that occur during a short rainy or nonsoon season
causi ng damage to buil dings, structures and agriculture. Since these countries
are poor, they often suffer frominadequate drinking water supply and

sani tati on.

78. Anot her category, which includes nuch of sub-Saharan Africa and sone
countries in arid and sem -arid areas, is characterized by little water and
little water stress because people are too poor to tap much of the resource.
Overall, this grouping of countries suffers frominadequate access to its water
resources owing to insufficient financial resources, technical expertise and
institutional support. Because of these constraints, there is a | ack of

adequate water supply, sanitation and waste-water treatnent. |n cases where
there is high population growmh or econonmi c devel opnent, there is likely to be
an increase in water demand. |If that demand is not well managed, it could drive

the country into a high vulnerability situation



E/ CN. 17/ 1997/ 9
Engl i sh
Page 32

4, Lowincone countries with high water stress

79. This category is nade up of lowincome countries that are using their water
resources heavily now, often for farmirrigation. They also suffer froma |ack
of pollution controls. A nunber of countries in the arid or sem-arid regions
of Africa and Asia fall within this category. These countries are the nopst
constrained with respect to future devel opnment because they have neither the
extra water nor the financial resources to shift devel opment away from i ntensive
irrigation and into other sectors that would create enpl oynent and generate the
i ncome with which to buy food fromwater-rich countries.
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1. WATER CHALLENGES: A 30- YEAR OUTLOCK
80. In the present section, this report draws a nunber of inplications for

future water-use patterns, based on current trends. From 1995, it |ooks forward
for 30 years, which is the span of a generation, exam ning najor forces that

will affect and be affected by water use. It is difficult to provide a detailed
pi cture of the world of 2025 because of nmany uncertainties in political and
econom ¢ devel opments. However, it is possible to | ook ahead, and provi de some
general anal yses.

A. Driving forces of change

81. Water use in the year 2025 is going to be shaped by several major driving
forces characterizable as foll ows:

(a) Population will influence how nuch water will be needed for a w de
range of needs, including food production, industrial devel opnent and domestic
use. The md-range projection fromthe United Nations is that world popul ati on
will growfrom5.7 billion in 1995 to about 8.3 billion in 2025, anmounting to an
increase of 2.6 billion people. Mich of the population increase will be in the
rapi dly growi ng urban areas of devel oping countries, many of which are already
experiencing serious water stress;

(b) The magnitude of the inpact of a given population will vary depending
on the ampunt and patterns of consunption of natural resources and of pollution
Dependi ng on what technol ogi es are used, the inpact froma given type of
consunption can be increased or decreased fromtoday's levels. For exanple, if
nore food is produced by increasing the anbunt of irrigation, using the same m x
of technol ogi es as today, the water use will increase. The sanme is true of
continuing industrial developnent. A United Nations I|ndustrial Devel opnent
Organi zation (UNIDO) study showed that current trends will lead to nore than a
doubl ing of 1995 industrial water use by 2025, with an over fourfold rise in
i ndustrial pollution |oading, unless changes are nmade. |If nore water-efficient
technol ogies are used, this will cut wastage, and thus reduce the anount of
wat er that needs to be taken from various sources to produce a given anount of
food or industrial output. |In the agricultural and industrial sectors, there
are already many exanpl es of technol ogy changes that have reduced both the
amount of water used and the amount of pollution released w thout reducing the
out put of products. At the donestic level, there are many exanpl es of
water-efficient fixtures, and there are attenpts to educate nore people in the
saf e use of hazardous nmaterials so as to reduce the anmount dunped into waterways
or drains |eading to waterways;

(c) Trade policies. A large part of the increase in world food denmand
will come fromthe arid and sem -arid devel oping world, where there are high
popul ation growmh rates. Many of these countries will find it difficult to keep
increases in food production in line with demand increases, and water will be a
l[imting factor. Countries may have to choose between using their scarce water
resources to maintain food self-sufficiency, and using the water to produce
hi gh-val ue products that can be exported to pay for food inports.
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82. Mbst of the new population will be found in the devel oping world, and the
countries therein will nove frombeing 37 per cent urban in 1995 to 56 per cent
urban in 2025. At the sanme tinme, there will be nore industrial devel opnent.
These trends will take both people and water supplies fromagriculture, creating
an urgent need for nore urban sanitation. Peri-urban agriculture is also
increasing. By 1995, the world had 321 cities with a population over 1 million
i ncluding 15 nmega-cities with populations in the 10 mllion-20 mllion range.
The nunber of nega-cities is forecast to double over the next 20 years. In
spite of that, there will still be nore rural poor in 2025. |If regions with

hi gh rates of urbanization are to maintain current |evels of water and
sanitation supply, this could nean investnents of over 1 per cent of gross
donesti c product (CDP) by 2025.
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83. There is another potential factor that could affect water availability.
According to the Intergovernnmental Panel on Cimate Change, the rel ease of gases
such as carbon dioxide (CO) is increasing the ability of the atnosphere to trap
heat. The Panel warns that this may bring about tenperature increases,

preci pitation changes and sea-level rise, with varying inpacts on the
availability of freshwater around the world. Conmputer nodels of possible future
climate patterns are not yet precise enough to forecast changes at the local or
smal |l basin level. Current indications are that if climte change is gradual
the inpacts may be only mnor by 2025, with some countries having positive

i npacts, and nost being negatively affected. dimate change inpacts are
predicted to becone increasingly strong during the decades foll ow ng 2025

B. Qutlook and challenges that lie ahead

84. Although there is a very large uncertainty about future water needs, it is
clear that all sectors will have growi ng requirenents, and they already face
stresses in many regions of the world. Gven current trends, as much as two
thirds of the world population in 2025 may be subject to noderate-to-high water
stress, and alnost half the world could have clear difficulties in coping ow ng
to i nadequate financial resources. Since many of the countries currently facing
noder at e-to-high water stress, as well as those that risk noving into higher
stress categories by 2025 belong to the | ower-inconme groups, it is clear that
wat er resources could becone a limting factor in the devel opnent of a number of
countries. For reasons spelt out earlier in this report, it will also be nore
difficult and expensive to easily augnent reliable water supplies by building
nore dans and creating reservoirs. There will be a need to nodify consunption
patterns, and to design and construct water supply projects in such a way as to
bring into the planning both the people who may suffer and those who benefit,
and to ensure that benefits are distributed fairly. Denmand nanagenent will
serve as an essential policy tool

85. Many econom c forecasts do not currently account for the anpbunt of water
that will be required to achieve their goals, and water nmay becone a limting
factor. Certain current water-intensive patterns of devel opnment will becone
| ess and | ess feasible.

86. As the risk of water stress increases, there will be a need for increased
demand nanagenent in order to mexim ze the soci o-econonic benefits derived from
the conpeting users of water. Water managenent nust al so be nore prudent than
in the past so as to avert the further degrading of agricultural areas through
such inpacts as salinization, water erosion and waterlogging. Failure to
protect the food growi ng capability of the world would have severe inplications.
To avert such problens, countries, particularly water-scarce countries, need to
| ook at projections in such sectors as popul ati on, urbanization, and econonic
and agricul tural devel opment, and establish water strategi es and policies.

87. One of the trends identified in this report is that where, as water becones
nore scarce in relation to demand, and conpetition anobng vari ous users

i ncreases, water ceases to be available as a free good and becones in sone

cases a tradable commodity. There is a shift taking place in the role of
Governnents - a shift fromtheir role of providing water at very |low cost, to

l...
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one of regulating water markets. As conpetition for avail able water grows anpbng
users, such as nunicipalities, industries, hydroelectric generators and
irrigators, the price of water rises. Wile this allows the market place to
choose the highest-valued use for water in econonmic terns, it wll al nost
certainly entail water price increases, and this nmeans that sone users will be
able to outbid others for the available water. This has the potential to inpose
hardshi ps on sone users, and there will be a need to ensure that everyone has a
basi ¢ anobunt of water avail able at reasonable cost.

1. Water needs for food production

88. World popul ation forecasts suggest that within 30 years nearly 50 per cent
nore people than in 1995 will need to be fed. A substantial portion of future
popul ation gromh is forecast for arid and sem -arid regions. Here, rain-fed
crop production is insecure because of a short rainy season, erratic rainfall
recurrent drought years, high evaporation of the rain that does fall and crust-
form ng, desertification-prone soils. |In sub-Saharan Africa, where over

95 per cent of the farnmers depend on rain-fed farm ng, the per capita production
of cereals in the past two decades has not risen, and remnai ns bel ow what is
needed to feed the popul ati on

89. A nunber of estimates were made of how rmuch water woul d be needed to
produce enough food to give everyone in the world a healthy diet. The estimates
ranged between a 50 per cent and a 100 per cent increase in water for food
production over 30 years. The bulk of the increase in food production will need
to cone fromirrigated land. Sone of the estimates found that by 2025, it would
require virtually all the economically accessible water in the world to neet the
needs of agriculture, industry and househol ds, and mai ntai n adequate | ake |evels
and flows in rivers. |If nore water is needed, nore expensive projects such as
hi gh-cost dans and diversions to bring water fromsources far away fromthe area
will be required.

90. As water becones nore scarce, nmunicipalities and industries will be able to
outbid nost farners, and this will push up the cost of water. |If cost of water
is passed on to the consumer, then food prices will go up. |If farmers have to
absorb the increased cost, poorer farnmers growing relatively |ow val ue products
could be forced out of business. Wiile in the long run the use of pricing as a
tool for allocating water resources is effective, the inplenentation of pricing
policies needs to take into account the possible econonm c and social inpacts on
the peri-urban and rural poor.

91. As food production is closely linked to the quality of land, the proper
managenent of irrigation is essential in order to prevent |and degradation

t hrough, for exanple, salinization and waterlogging. The installation of
adequat e drai nage, while protecting this natural capital, is likely to raise the
cost of irrigation.
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2. Water supply and sanitation and health

92. The regions nost vulnerable to donestic water shortages include those that
currently have poor access to water, are characterized by rapid popul ation
grow h, uncontroll ed urbani zation and financial problens, and |lack a skilled
wor kforce. Even if the world maintained the pace of the 1990s in water supply
devel opnent, it would not be enough to ensure that everyone had access to safe
drinking water by 2025. The challenge is particularly critical in Africa.
Sanitation devel opment is even nore difficult to achieve. |If everyone is to
have sanitation facilities by 2025, this means providing services for nore than
5 billion people in 30 years.

93. The continued neglect of the need for waste-water treatnment and the danage
fromwater pollution will lead to increases in public health problens and
further danage to ecosystens, including the oceans, and forgone opportunities to
recover and treat waste water for other uses, such as irrigation

3. Wat will happen?

94. The anal yses show that if many of the current approaches to water
managenment do not change, this will lead to increasing water stress. As
scarcities increase, there will be the risk of greater conflict over the water
in the nore than 300 transboundary rivers as well as in many underground
aquifers. This shows the inportance of cooperation over river systens shared by
countries. It will be crucial to work out water-sharing arrangenents that seek
to maxim ze benefits for all users.

95. Since typically it takes at |l east a decade to bring even a nodest water
resources project fromplanning to conpletion, and even nore tinme for |arge
projects, it is crucial for decision nmakers to establish and inpl ement

i mredi ately water policies and programmes based on the best evi dence avail abl e.
96. The concl udi ng section (bel ow) provi des suggestions for devel opment of

gl obal, regional and national water strategies.

[11. CONCLUSI ONS AND PCLI CY OPTI ONS

A Elenents of a water strategy: general considerations

97. Although many current water-use patterns and pollution habits are
propelling the world towards a series of local and regional water crises,
manki nd has not yet reached the point of no return. There are nmany practical
cost-effective neasures that can reduce the strain on water resources. They
represent a series of critical investnment opportunities that one cannot afford
to ignore.

98. It is crucial for water resources to be given a high priority in planning.
There are sonme prom sing national efforts in water policy devel opnent, but these
efforts must be spread and reinforced. Governments nust reduce the
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fragmentation of institutional responsibilities on water issues. They also need
to include water resources in econom c anal ysis.

99. Acritical element in planning is information on the state of the water
resources. Over recent decades, the ability of nmany countries to assess water
resources has actually declined because neasurenent networks and staffing | evels
have been reduced.

100. Since it will take time to change many unsustai nabl e devel opment patterns,
urgent and decisive action nmust begin now Experience has shown that the
consequences of inaction, in ternms of human suffering, social disruptions,
forgone economic opportunities and the cost of undoing the harmcaused to the
resource and the environnent, wll usually outweigh the human and financi a
resources needed in order to enbark on a sustainabl e devel opnent path. Many of
the problens are of a local and regional nature, and action is primarily a
national (and regional) responsibility. Nevertheless, it would be illusory to
bel i eve that anything short of a global conmitnent woul d provide the neans to
sustainability. Because sonme of the water crises could be very severe, the
whol e world has a stake in averting them

1. Miking water available to increase food production

101. Both the need and the demand for food are rising steadily because of steady
popul ati on increases. A large amount of the world production of grains is used
for meat production in devel oped countries, and as the diet in devel oping
countries gets fuller and nore bal anced, an increased demand for ani mal proteins
is expected. This growi ng demand for neat neans that nore water will be needed
since nore water is required to produce neat than to produce a vegetarian diet.

102. In many regions, water scarcity is resulting in severe constraints on the
expansi on of agricultural production, thus raising pressure for water policy
interventions and for nore efficient water-use practices. Because globally
little new | and of adequate quality remains to be put into production, and since
the environmental cost of converting |and use is high, the |argest part of
future food requirements will have to be satisfied through higher productivity
on existing agricultural land. Application of water through various forns of
irrigation, and the use of genetically inproved crops and the considered
application of pest managenent and plant nutrition systens, are nain factors for
the agricultural productivity increases required to feed the world. Countries
can inprove the efficiency of water use for irrigation with such techni ques as
lining of canals and the use of nore efficient ways of applying water to plants.
However, attention must be drawn to the fact that water use in the entire river
basin can be highly efficient even though the individual irrigation schenes
within the basin are inefficient, in which case seeking a higher irrigation
efficiency in one schene is bound to result in further water scarcity in the
downstream schenes. Under such situations, water savings have to be sought in
the use of a |l ess water demanding m x of crops and in shifts of the cropping
period into a | ess evaporation-intensive season

103. Besi des new cropping patterns and conventional first-generation irrigation
many ot her "drought-proofing" techniques exist. They include high-efficiency

l...
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irrigation, water harvesting, inland valley swanp devel oprment, lowlift punp
schenmes, peri-urban irrigation with treated urban waste water and conjunctive
use of surface water and groundwater. Irrespective of what nethod is chosen, it
woul d i nmply a consunption of water now passing through the | andscape, neaning
that water would not be avail abl e downstream for other uses.

104. If treated waste water was used for irrigation, this would nean that the
amount of freshwater that could be used for other purposes would increase. In
those water-scarce countries that, because of the donestic water shortage, wll
becone heavy inporters of basic foodstuffs, waste water may well represent in
the future the predom nant |ong-termwater supply for irrigated agriculture.

Wat er harvesting, which neans snall-scale projects to capture run-off, can also
i mprove soil moisture and food production

105. Desalination of sea water is an option for such relatively | ow vol une,

hi gh-val ue users as industries and honeowners with at | east a noderate incone.
However, even w th technol ogi cal advances, wheat production with desalinated
water i s econom cally prohibitive.

106. As water prices rise, small-scale farnmers will increasingly face
difficulties in regard to conpeting for the scarce water resources. There may
thus be a need to help small irrigation farners, particularly with partnerships

that will give themaccess to capital, technol ogy, know how and markets.

107. However, there are limtations on how nuch these techniques will inprove
the situation, especially in arid countries. Countries may have to turn towards
increasing food inports, as is already the case for a nunber of arid countries,
particularly in the Mddle East and North Africa. Countries nmay have

non- econom ¢ reasons for pursuing a course of substantial food self-sufficiency.
From an econom c point of view, they may find it advantageous to shift their
production pattern towards | ess water-intensive and hi gher-incomne-yiel di ng
products, either in agriculture or in the industrial sector. This transitionis
already taking place in a few countries. |In Israel, the water use within
various sectors is very efficient. Wter availability, however, is so limted
that allocation choices anbng sectors conpeting for the water resources are

increasingly necessary. In this situation, the previous high priority given to
irrigation is reduced and urban use is pronounced. In nost countries, this
shift will require training of the rural population to acquire skills needed in

ot her sectors of the econonmy, and an infusion of capital so as to create new
econom ¢ opportunities.

108. The worl d needs to nove towards achi eving the objective of global food
security. In some countries, this could be done through a transition from food
sel f-sufficiency (a capacity to produce all food within the country) to food
self-reliance (a capacity to provide food fromnational sources and through
purchase fromthe international market). However, such an integration of the
world econony is unlikely to be painless without proper consideration of world
mar ket conditions, and the potential inpact on the poorer strata of the
popul ati on of devel oping countries. Countries can only nake such a transition
if they can rely on the world agricultural markets to provi de a dependabl e and
efficient source of supplies at stable international prices.
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2. Access to drinking water supply and sanitation needs
to be dramatically increased

109. Wt hout adequate quality and sufficient quantities of water for human

consunption and for personal and donestic hygiene, billions of people wll
continue to suffer fromdiarrhoea and enteric diseases, helmnthic infections
and other illnesses arising fromunsanitary environnents, inproper disposal of

excreta and polluted water. Even though nost of the suffering takes place in
devel opi ng countries, the whole world will suffer. D seases can be conmuni cated
easily over |ong distances. Econom c stagnation resulting fromill health

af fects the gl obal econony.

110. There are a nunber of relatively sinple and i nexpensive techni ques for

suppl ying drinking water and sanitation. |f they are to succeed, they nust be
chosen in consultation with the users, and they nust use technol ogi es that can
be installed and maintained at the conmunity level. They must thus be user-

friendly, affordable and appropriate.

111. Top priority needs to be given to the African region, Latin Amrerica and
Sout h- East Asia. Recent estimates are that $54 billion would be needed between
1990 and 2000 to provide universal coverage in only the urban areas of the
regions nost in need. The resources required are nore than three tinmes the rate
of present expenditure. There is no sign that this anmount of funding will be
made available in the near future in the formof reallocation of interna
governnent spending in nations, or of devel opnent assistance from abroad.

Experi ence shows that in many cases additional funding for water supply and
sanitation systens could be raised by chargi ng users even nodest amounts of
noney for the water they draw. Countries need to apply a higher degree of
demand nanagenent.

112. When it cones to nmaki ng decisions on water supply and sanitation systens,

it isvital to involve all users. For exanple, wonen already play a crucia

role in providing water and in decisions on hygiene in famlies. They should be
closely involved in decision-nmaking as well as in inplenentation of the water
and sanitation supply programmes.

3. Water pollution nmust be reduced to protect hunan health
and the rest of the environnment

113. If not controlled, untreated sewage fromcities, industrial discharges and
non- poi nt pollution fromagricultural activities and urban run-off wll continue
to damage rivers, aquifers and coastal zones, with devastating effects on our
freshwat er resources and oceans. Even though pollution prevention sonetinmes has
a higher initial cost than dischargi ng untreated wastes, experience shows that
inthe long run it is cheaper than clean-ups. Waste water, especially that
which is not heavily polluted, can often be used for other purposes, such as

i ndustrial cooling and sonetinmes for irrigation. To encourage pollution
prevention, it is inmportant to apply the Polluter Pays Principle.

114. It is inportant to build on the water-quality managenment experiences of
different regions. For exanple, N geria has interimnational water quality
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gui del i nes and standards that are used to set water-quality standards. The
United States and Canada have adopted controls on di scharges that take into
account the effect on downstream ecosystens, such as the Great Lakes. Canada

| ooks at inpacts on the nmarine environnment when setting water-quality objectives
for rivers flowing directly to the seas.

4. Need for cooperation is clearly denonstrated for
transboundary waters

115. Sone of the world' s nore than 300 najor river basins and a nunber of mgjor
aquifers that cross national boundaries are in regi ons where serious water-
quality or -quantity problens are or will soon be evident. A wi de range of
transboundary water agreenents exist, dealing with rivers, |akes and other water
bodies. While a nunmber of these agreenents refer to river basins, nost of them
deal with specific waterworks, water uses and neasures to control and regul ate
water flows. A few deal with pollution. In 1995, a Protocol was signed by the
ei ght heads of nenber Governnents of the Sout hern African Devel opnent Comunity
on regionally shared watercourses. The nenber States recognized that a failure
to devel op water resources in a sustainable manner coul d hanper economnic
productivity and social developnent in the region. The agreenent pronotes the
equi tabl e use of shared water resources, including the devel opnent of integrated
wat er resource devel opnment plans. The Rhine Action Plan has led to pollution
control objectives that are to inprove water quality to the point where
sensitive species can once again live in the Rhine River. It is also ained at
reduci ng pollution to the North Sea. The 1909 Boundary Waters Treaty between
Canada and the United States has led to a series of agreements over the sharing
of waters and controls on pollution, particularly in the Geat Lakes.

116. The need for a conprehensive |legal instrument for international water
bodi es has been voi ced by several countries. The draft articles of the | aw of

t he non-navi gati onal uses of international watercourses? were adopted by the

I nternational Law Conm ssion in 1994. The Conmi ssion recommends the el aboration
of a convention by the General Assenbly on the basis of the draft articles.

117. This report, like many others before it, has identified the river basin as
the logical unit for water nanagenment, as any activity in one part of the basin
will influence that in other parts, especially downstream Thus, there is a

cl ear need for cooperation in the managenent of international and transboundary
wat er courses to maxim ze mutual benefits for all riparian countries.

5. Water needs to be considered a resource having an econom c val ue

118. Water has econom ¢ value, and should be considered an econonmc as well as a
soci al good. Like any valuable cormmodity, water use has a cost in terns either
of its devel opnent or of its forgone opportunities. The cost of using or

m susi ng wat er does not di sappear, but is paid either by the user or by the

community at |large or through a depletion of the existing natural capital. As
wat er demands increase, it beconmes nore inportant to see that water is put to
hi gh-val ued economic uses. It is inmportant to see that there is full cost

accounting, and full cost recovery for the provision of water, and that users
pay for the water used for econom c purposes.
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119. At the sanme time, it is essential that water planning secure basic human
and environnental needs for water. Oherwise, there will be a risk of
shortages, which inpose costs on society in terns of both health inpacts and

| osses in econonic performance. An exanple is Brazil which is undergoing socia
ref orm programes, including in the water sector. The country still needs to
settle sone controversial issues, but the direction is towards recognizi ng water
as an econom ¢ good while also stressing that provision for human consunption
nust be given top priority.

120. There is a need in many countries to begin or to continue a shift fromthe
Governnent's being the provider of water services to its being the creator and
regul ator of an environment that allows involvenent of communities, the private
sector and non-governnmental organizations in the provision of water supply and
sanitation services as well as in the developnent and utilization of water in

ot her sectors of the econonmy. Uganda is undergoing water reforms and is noving
away froma centralized systemto a systemwhere comunities will actively take
part in the decision-making and where choices of solution to water services wll
relate to local affordability and needs. Thus, the new Water Action Plan and
Water Statute aimto facilitate flexible and coherent water resources nanagenent
at all levels in the society.

121. The introduction of water markets and pricing nmechani snms can encourage the
private sector to play an increasingly inportant role in providing the necessary
financial resources and managenent skill needed for the successful devel opnent
and utilization of the resources. Governnents need to establish [aws and

regul ations for the fair and efficient operation of water markets. Werever
subsi dies or incone transfers are deened necessary for social or other nationa
consi derations, the objectives of such subsidies or transfers should be well
defined and the incidence of the subsidy should not fall on the public or
private utilities providing the service.

122. It is essential that econonmic planning incorporate the idea of water as
natural capital whose services can be depleted, as in the using up of
groundwat er or polluting of water sources. Those services can only be restored
at high cost. 1In the long run, a failure to include the state of water
resources in economc analysis, particularly in macroeconom c analysis, leads to
unnecessary, wasteful and costly investnments in water supply devel opnents, to

m sal | ocation of water resources anong conpeting uses and, in sone cases, to the
actual coll apse of schenes.

6. Building human and institutional capacity to solve our
wat er probl ens

123. Capacity-building is an essential step in preparing sustainable water

strategies. It includes education, awareness-raising and the creation of a
| egal framework, institutions and an environnment that enables people to take
wel | -informed decisions for the long-termbenefit of their society. Wnen,

yout h, non-governmental organizations and i ndi genous peopl e need to be brought
into capacity-building strategies, as they are essential in building a
sust ai nabl e water future.
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124. 1f people, particularly in poor and water-scarce countries, are going to
come up with solutions to problens such as howto attain food security, they
must be educated and given access to the information that will help them nmake
decisions. The world needs nore well-trained people, especially wonen, to
assess and devel op fresh water supplies, and to manage water projects for
sust ai nabl e use. Capacity-building should be ainmed at giving professionals from
di f ferent backgrounds and working in different sectors the skills to participate
effectively in the intersectoral dialogue during the planning, design and
construction of water resources projects. There is a further need to create new
or strengthen existing institutions capable of integrated water managenment and
to build networks linking institutions with expertise in land, water quality and
wat er quantity.

125. Many Governnents will need to assign a high priority to their
capacity-building efforts towards institution-building, |egislation and human
resources devel opment. National efforts in this regard need to be supported by
international, regional and national external support agencies, and by the

non- governmental comunity, including the private sector

7. Access to reliable data is presently inadequate

126. Effective water resources assessnent and nmanagenent are not possible

wi t hout adequate information, including hydrol ogic information, water-use and
-quality data, denographic data (separated by gender where relevant), forestry
and | and managenent, and capacity to assess the data. There is a need for

nati onal and internationally agreed upon and harnoni zed i nformati on systens that
provi de data needed for decision making, as well as common ways of anal ysing the
i nformation.

127. ldeally, the river basin or watershed should constitute the geographica
unit for data collection and analysis. Even though some countries have

hydrol ogic data available, usually on the river basin |level, alnobst no country
has soci o-econonic data sorted at a conparabl e | evel

128. The experience with the current assessnent denonstrates that the capability
to provide accurate water-quantity and -quality data is sorely lacking in the
majority of countries. For years, the capacity of hydrologic offices in many
devel opi ng countries, particularly in Africa, has been declining in terns of the
operation, naintenance and extensi on of hydrol ogic networks. Few, if any,
devel opi ng countries have a significant capability for water-quality nonitoring,
whi ch woul d give inportant information froma health perspective. It is very
difficult to obtain reliable, systematic informati on on water resources
nmanagenent and irrigation in nmost devel oping countries. There is also poor data
on | and degradation related to water use. Even devel oped countries have been
reduci ng their environnmental nonitoring systens as part of general budget cuts
in recent years. Despite problens in finding resources for data-gathering,

t here have been sone encouraging signs. As part of the Southern African

Devel opnment Community protocol on water resources, there was agreenment to create
a water sector dealing with integrated water planning and devel opnment of shared
river basins. India s national water policy calls for the devel opnment of a
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standardi zed national information systemw th nultidisciplinary units for water
managenent .

129. Support frominternational, regional and national external support agencies
is urgently needed. The World Hydrol ogi cal Cycle Qbserving System (VWHYCOS)
programe, devel oped by the Wrld Meteorol ogical Organization (W) with support
fromthe Wrld Bank and ot her donors, is an inportant first step with regard to
t he strengthening of hydrol ogic networks. The United Nations Environnment
Programe (UNEP)/World Health Organization (WHO /d obal Environment Mnitoring
System (GEMB) wat er programe provides international support for the nonitoring
of water quality. The WHO United Nations Children's Fund (UNI CEF) d oba
Drinking Water Supply Monitoring Programe col |l ects and anal yses information

i nvol ving water supply and sanitation coverage in devel oping countries. The
Rural Water Statistical System (AQUASTAT) programe of the Food and Agriculture
Organi zation of the United Nations (FAO assenbles information on rural water
use in participating countries, and nakes it available in a standard fornat.

The I nternational Hydrol ogi cal Programe of the United Nations Educational,
Scientific and Cultural Organization (UNESCO includes the FRIENDS (Fl ow Regi me
fromInternational Experinental and Network Data Sets) programe that places a
strong enphasis on water resources nmanagenent. Despite these inportant
programes, international support efforts concerning information nmanagenent
remai n fragnmented and i nconpl ete.

B. Strategy devel opnent

130. Inportant action reconmendati ons on gl obal water issues have been

formul ated at various neetings, ranging fromthe United Nati ons Water Conference
in Mar del Plata, 1977, and the dobal Consultation on Safe Water and Sanitation
for the 1990s in New Del hi, India, 1990, to the International Conference on
Water and the Environnent in Dublin, and the United Nations Conference on

Envi ronnent and Devel opnent, both in 1992. Further recommendati ons were
provided by the Mnisterial Conference on Drinking Water and Environnenta
Sanitation in Noordw jk, and by the Commi ssion on Sustai nabl e Devel opnent at its
second session, both in 1994. Consi derabl e progress has been achieved in some
places in terns of inplenenting these reconmendations, with significant

achi evenents oriented towards a nore equitable and efficient utilization of

wat er resources. On the whole, however, we are still far from achieving the
sust ai nabl e devel opnment obj ecti ve.

131. The findings of this report dramatize the inportance of putting into
practice the concept of a holistic managenent of freshwater as a finite and

vul nerabl e resource, and the integration of sectoral water plans and progranmmes
within the framework of national econom c and social policy.

132. Through a series of meetings, particularly the Dublin water conference, a
set of principles, later reflected in chapter 18 of Agenda 21, for water
pl anni ng and managenent have energed and are gai ning w de acceptance.
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The Dublin Water Principles

Principle No. 1. Freshwater is a finite and vul nerabl e resource,
essential to sustain life, devel opment and the environnent.

Principle No. 2. Water devel opnent and managenent shoul d be based on a
partici patory approach, involving users, planners and policy makers at all
| evel s.

Principle No. 3. Wnen play a central part in the provision, nmanagenent
and saf eguardi ng of water.

Principle No. 4. Witer has an econonmic value in all its conpeting uses
and shoul d be recogni zed as an econom ¢ good.

133. The concept of water as an econonic good needs to be inplenmented taking
into account the provision of water for the satisfaction of basic needs.

134. Sone inportant progress has been achieved in a nunber of countries in this
regard. However, a nuch greater commtnent to the inplenentation of these
reconmendations is needed worl dwi de to achi eve sustainability.

135. Governnents should incorporate these inportant principles in their social
econom ¢ and envi ronment al pl anni ng.

C. Policy options for country categories

136. G ven many current trends, there is a risk that an increasing nunber of

| ow-income countries will find thenselves facing water stress. Sone countries
may al so experience economic growh that will shift themto higher-incone
categories, giving themthe financial neans to devel op suitable water
strategies. It should be noted that some econom c growth projections used by
pl anners do not take into account water as a possible limting factor in future
econom ¢ devel opnent .

137. As the pressure on water increases, so will the nunber of problens that
countries nust solve. In order for a country not to nove to a position of

hi gher water stress possibly with serious economic inplications, certain actions
nmust be taken, and nost of themare urgent if the country is not to suffer a
decline in its human, econom c and environmental health.

138. The factor of relatively small amounts of water per capita does not prevent
devel opnent, but it does shape it. There are exanples of countries that are
coming to terms with the question by using technol ogy and econonmic strategies to
[ive within their neans.
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139. All countries need to inplenment the recommendati ons contained in the Rio
Decl aration on Environment and Devel opnent® and in chapter 18 of Agenda 21 in
the framework of their water managenent policies. They should al so encourage
demand managenent and pricing principles, as discussed above.

140. At a tinme when devel opment assistance funds are linmted, it will be

i mportant to focus on assisting people who suffer fromlack of funds in making
use of their water resources. This nust be done in a way that hel ps econonic
and soci al devel opment wi thout overexploiting water and other natural resources.
After the provision for basic human needs, devel opnent projects in npst
countries need to focus on efficient use of water for relatively high-val ue
products.

1. Hi gh-incone countries with | ow water stress

141. Pol lution reduction and control are the major water-rel ated chal | enge
facing nmost countries in this category. Mny of themalso need to | ook at the
i ssue of water-pricing, because the fact that water m ght be plentiful does not
mean that it should be free. Developnent and distribution costs need to be
covered by either public or private utilities. Some countries in this group
with favourable | and and clinmate conditions, may have a significant potential
for increased food production fromirrigation and rain-fed agriculture, and
could play a significant role in providing food to world narkets.

142. Because of the averaged nature of water availability and use, sone |arge
countries classified in this category neverthel ess contain arid and sem-arid
areas whi ch woul d have to be regarded as being highly stressed and vul nerabl e.
In such regi ons, demand managenent neasures and water rights markets are
becom ng critically inportant.

2. High-incone countries with high water stress

143. For those countries with |low per capita water availability, the allocation
of water to the highest-value uses is a necessity. Demand managenent and water
al l ocation policies designed to maxi m ze the soci o-econom ¢ val ue of water are
of paranount inportance, as is pollution control. Water nmarkets with tradabl e
water rights and pernmits are already beginning to play an inportant role in the
all ocation of water, and will need to continue to play an increasingly inportant
role. Wth increased allocation efficiency, it is likely that irrigated
agriculture will decrease in inportance, and it appears that nore countries in
this category will become increasingly dependent on the world market for

agricul tural products.

144. The depl etion of groundwater aquifers and sea-water intrusion need to be
avoi ded. The protection of surface- and groundwater from pollution is vital

It is recoomended that all countries in this category give urgent attention to
pol l ution nmonitoring and control through econom c and regul atory neasures of
bot h surface- and groundwat er.
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145. Waste-water treatnment and reuse will constitute essential mechanisns for

pol lution control and the augnentati on of water supplies. For exanple, Israe

al ready recycles and reuses two thirds of the water discharged after urban and
i ndustrial use.

3. Lowinconme countries with | ow water stress

146. Countries in this group that are well endowed with | and and water resources
may have the opportunity to increase agricultural production and exports into
the world market fromeither irrigated or rain-fed agriculture. For those
countries with relative water scarcity, and high | evel s of evaporation,
agricultural production is probably best directed into high-value, |ow water-

i ntensive products. Sone poor countries |ack adequate access to what little

wat er they have, and devel opnent assi stance could help themin using that water
w sely.

147. Both water-rich and water-poor countries with | ow incones generally suffer
froma |lack of sanitation and waste-water treatnment. Water pollution from human
or animal wastes is often already a problem and steps are now needed to inprove
pol lution control and treatnment so as to protect human and ecosystem heal t h.

148. The acceptance of highly polluting industries with little or no control on
their discharges may be tenpting on the basis of short-term econom c growth
consi derations. However, the overall long-termcosts to redress environnenta
damages resulting from such decisions have often been shown to be nore expensive
than the creating of low polluting industries in the first place.

149. Countries are urged to give high priority to investnents for waste-water

treatnent and reuse, and to formulate and inplenent pollution nonitoring and
control policies.

4, Lowincone countries with high water stress

150. If appropriate action is not taken between now and the year 2025, the
nunber of people in this category could grow substantially. Water resources
will become a major limting factor for socio-econonic devel opment unl ess early
nmeasures are taken towards restructuring producti on and consunpti on patterns
away from wasteful and | ow value, water-intensive uses. There is evidence that
some countries are already reaching this kind of devel opnental bottl eneck

Achi evi ng sustai nabl e use of water resources for nost countries in this category
will require that per capita water use decrease as popul ati on increases.

151. Gven the high ratio of water use to availability, population growh and
future economnic devel opment will require shifts in the utilization of water
towards the production of high-value products. Under current trends, nmany of
these countries will becone less self-sufficient in food production, and wll
have to rely on the world nmarket for food inports. The econom ¢ transformation
of these countries will need to be acconpani ed by social support programes

i nvol vi ng education and training of the |abour force to enable it to cope with
t he denmands of an increasingly industrialized society.
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152. Countries in this category are urged to give the highest priority to the
formul ati on of econom c and regul atory neasures designed to increase irrigation
efficiency and optimze water allocation anmong various uses. In particular,
they need to pay attention to the generation of foreign exchange that m ght be
needed for food inports.

153. Countries should increase waste-water treatnment and reuse, and should
control pollution fromagricultural chem cals through | and nmanagenment and
i ntegrated pest nanagenent measures.

154. These countries may need to adopt the followi ng strategies:

(a) To devel op the educational and information infrastructure necessary to
i mprove the skills of the labour force required for the industria
transformati on that needs to take place;

(b) To shift to nore high-value, |ess water-intensive crops, and devel op
the associated agricultural industries to process nore of the products, thus
rai sing the val ue-added conponent in their countries.

155. To be able to nove out of this category in the next 30 years, assistance of

the international community will be needed in order to generate the financia
resources for the econonic transformation required.

D. Action: recommendations

156. Bearing in mnd existing principles and the recomrendati ons in chapter 18
of Agenda 21, the following action is recommended partly based on the di scussion
in previous sections of this report.

157. Manage water quantity and quality together in an integrated and
conpr ehensi ve manner, taking into account the upstream and downstream
consequences of managenent actions, regional and sectoral relations and soci al

equity.

158. Base strategies for the sustainabl e devel opnent of water resources on a
participatory process that integrates all aspects of freshwater nanagenent.

159. Provide equitable access to clean water for all people and include human
health and the state of the environnment as water resource nmanagenent indicators.

160. Devel op sustai nable water strategi es that address basi ¢ human needs, as
wel | as the preservation of ecosystens, in ways that are consistent with
soci 0- econom ¢ obj ectives of different societies.

161. Devel op adequate national and regional water policies and plans, and
pronote cost-efficient water technol ogi es. Water nmanagenent nust be integrated
into physical, social and economic planning, including |and-use planning, forest
resource utilization and protection of coastal zones from |l and-based activities.
Land and water use are closely intertw ned.
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162. Integrate water in econonic planning analysis. Recognhize water and the
environnent as vital capital. This neans accounting for the value of water in
each nation's systemof national accounts. The accounts need to reflect the
econom c | osses caused by a degradation of water resources.

163. Integrate the private sector into the water devel opnent process. Wile
peopl e nust be provided with access to water for basic needs at affordabl e cost,
the private sector can play a helpful role in seeing that water for a nunber of
industrial and agricultural uses is priced in a nmanner that reflects its val ue
to society.

164. Build up needed expertise on water issues anong water users and deci sion
nakers at all levels, thus increasing their capacity to deal with conplex water
managenent questions. There is a need for people with expertise in hydrol ogy,
water quality, water law, and water conflict resolution, and people who can
identify and help inplenent the best water technologies. It is essential also
to build expertise in dealing with the soci o-econonic aspects of water
nmanagenent, such as water-pricing, and the role of the private sector in water
supply and sanitation.

165. Enhance national water resource assessnent capabilities and neasurenent

net wor ks and establish water resource informati on systens that enable people to
understand the options avail able for sustainable urban, industrial, domestic and
agricultural devel opment in conbination with environnental conservation

166. Pay attention to the role of gender in water resources managenent. In much
of the world, women play a key role in acquiring water and deciding howit is
used. They need to be part of the decision-nmaking process for water projects
and for industrial and | and-use projects that affect water quality and quantity.

167. Accelerate or initiate actions that will result in global, international or
regi onal agreenents or progranmmes to address:

(a) Provision of safe drinking water and environnmental sanitation

(b) Elimnation of unsustainable uses of toxic materials, especially
persi stent organic pollutants.

168. Accelerate actions within the framework of existing programes, conventions
and agreenents towards:

(a) The conbating of desertification and drought, by better integrating
| and and water nmanagenent;

(b) The protection and sustai nable use of biodiversity related to
freshwater;

(c) The protection of coastal areas and oceans from | and-based activities.

169. Devel op nodel s of cooperation ainming at maxim zing the benefits fromthe
devel opnent of transboundary river basins or aquifers.
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170. Accelerate the inplenmentation of the water-related activities contained in
the action plans adopted at the:

(a) dobal Conference on the Sustainabl e Devel opnent of Snall |sland
Devel opi ng States, Barbados, 1994;*

(b) International Conference on Popul ation and Devel opnent, Cairo, 1994;5
(c) Fourth World Conference on Wonen, Beijing, 1995;¢

(d) United Nations Conference on Human Settlenents (Habitat I1), Istanbul
1996. 7

171. Wthin the framework of the Wrld Food Summit Pl an of Action, approved by
the World Food Sunmit in Rone in 1996, examine and report on water-rel ated
activities aimng at securing access to food.

172. Develop an institutional and regulatory framework to ensure functiona
wat er markets and protection of water rights.

173. Establish, within existing institutions, especially the United Nations
system a global water information network to conpile information with
particul ar enphasis on water quality, water quantity and water use. The
institutions should al so conduct regul ar gl obal and regi onal water assessnents.
Water information programes should be inplenented at the national |evel, and
international institutions should propose nodels to ensure conpatibility between
data of individual countries. There is a need for a periodic reviewand it is
reconmended that the Comm ssion on Sustai nabl e Devel opment carry out periodic

gl obal freshwater assessnments, using the existing network of experts.

174. Build on international collaborative arrangenents such as the d obal Water
Part nershi p, the @ obal Water Supply and Sanitation Collaborative Council, and
the World Water Council, and strengthen collaboration with non-governmenta
organi zati ons.

175. Devel op North-South acadenic partnerships to devel op the research capacity
on a broad range of water-related issues, including those of quantity and
quality and those related to hel ping peopl e understand the val ue of water as
natural capital

176. Devel op partnerships with the private sector and industries to take
advant age of their expertise to achieve nutual benefits in the water sector

177. Gven the seriousness of the situation and future risk of crises, there is
an urgent need to act now. The international comunity has to strive for a
situation in which there is no underm ning of the natural resource base. Land
and water need to be protected fromthe |ong-termdegradation that threatens
food production, aquatic ecosystens, hunman health and biodiversity. There is a
need to reduce water use per unit of production, using water-efficient
technologies. Pollution has to be sharply reduced, and persistent toxic
substances that accunulate in the food chain must no | onger be released into the
environnent. Agricultural water use has to beconme highly efficient, so as to

/...
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ensure an adequate food supply for everyone. Cenerally accepted political goals
need to be devel oped based on the fair sharing of benefits from water use.

In order to achieve this future, it is necessary for Governnments to take
the steps needed to reach a gl obal consensus over and above what is contained
in the existing principles and agreenents on freshwater resources of the
worl d. Such a consensus should take into account factors brought forth in
this report.
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