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It is believed that there is already evidence of climate change in Australia,
with droughts in the west and east and a longer-term reduction in rainfall in
these areas of about 10%. Reduced rainfall is also responsible for a 50%
reduction in observed river flow volumes. 

Agriculture, which includes substantial areas of irrigated land, accounts
for some 67% of total water use despite comprising only some 4% of GDP
output (WSAA, 2005). Household use comprises some 9%, and 16% is used in
various industries. There is major tension between the acute urban area needs
for water, where abstraction costs are some AUD 1 000/megalitre, and farming
needs, where charges are only AUD 40/megalitre. The other major challenges
are to restore “environmental flows” to waterways that have been degraded
due to over-abstraction and to meet increasing customer expectations
regarding service levels. 

Responsibility for water resources and management lies with each state
and with local city and urban authorities, although central government has
considerable influence controlling finances. In the 1980s a system of water
licences was introduced, changing the way water was perceived and priced,
and allowing water charges to be increased. Following rejection of the UK
privatisation model in the early 21st century, reforms have introduced a
hierarchy of organisations and delineated the respective spheres of influence
for various government layers and water sector stakeholders; community
involvement is very high and there is a mix of regulatory and economic
instruments. In 2005, arrangements were introduced to allow third party
access to the provision of water services. As yet there have not been any inset
arrangements; it is thought that these would “cherry-pick” the profitable
opportunities, placing a strain on the incumbent (public) suppliers. At the
local level, corporatisation and privatisation of water undertakings in the
urban and irrigation sectors have taken place, which has served to improve
the sustainability of the systems.

All cities in Australia have water systems now facing problems of
deterioration and the impact of urban development, especially on storm and
wastewater management. This is in spite of the systems being well managed
and maintained. Although Australian per capita consumption has been
declining over the last two decades, due to the decline in industrial use and very
effective water demand management, this trend has been and continues to be
offset by demographic changes. For example, Melbourne’s population is
expected to grow by more than 1 million in the next 20 years. The country is
becoming increasingly urbanised with growth rates of 2% or more, and at the
same time the number of households is increasing. As a result, the projected
increases in water demand based on four scenarios for 2001-31 indicate that in
some cases increases of up to 70% could occur (Birrell, Rapson and Smith, 2005).
The expectation is that by 2020 most of the cities will be at full service capacity. 
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Currently there is a federal fund of some AUD 1.7 billion to finance a
“National Water Initiative” and a number of major research programmes, such
as the “Water for a Healthy Country” initiative (CSIRO, 2005). The reforms since
the 1980s have produced savings in water use by demand management,
recycling, reuse and the introduction of rising block tariffs. There have also
been efficiencies in operational expenditure of some 20%. Other initiatives
have seen water-efficient labelling and subsidisation (to the customer) of
white goods and the introduction of “water trading”. Across the country there
is a diverse range of approaches, based on the idea that sustainability comes
from resilience and diversity and avoiding “lock-in” to large-scale asset
construction and use. There have been very detailed whole-life and
sustainability studies (unparalleled globally) and the development of new
technologies (e.g. NSW, 2004; Lundie et al., 2005). Notably, there has been the
move away from large end-of-pipe systems to more local and on-site
management of water and wastewater. Desalination has been seen as a major
option and a new plant is under construction to serve Perth. However,
objections to the high energy use and concentrated wastes discharged have
recently blocked similar plans for a desalination plant to serve Sydney (NSW,
2004; WSAA, 2005). 

Brazil

Brazil is the fifth largest country in the world and as a country of almost
continental size its climate and water resources vary. Water scarcity is acute in
areas of population concentration and economic importance. With the majority
of the population living in urban areas, the Brazilian economy is essentially
non-agriculturally oriented; just 5% of the estimated usable cultivated area
and 10% of irrigation potential are so far developed. In urban areas the coverage
rate for access to water supply and sanitation services were 90% and 56%
in 2000 respectively, while in rural areas they were 18% and 3% respectively.
Those percentages are for a population of 170.1 million (USAID, 2002), although
this national figure masks wide disparities between regions. Less than 20% of
collected wastewater is treated. Coverage rates reflect the predominance of the
large urban centres of Sao Paulo, Rio de Janeiro and others. Some 81%
(138 million) of the population live in urban areas, many from rural areas. Water
services have a number of different providers, including: state companies, of
which there are 25 supplying some 95.1 million people with water supplies and
sewage services to 39.8 million people; municipal providers and private
providers to 40 municipal areas, mostly concentrated in the southeast region in
midsize cities. Until the mid-1990s, 85% of the investment in water services was
provided through the government, but since the 1990s this has begun to change.
Both the federal government and states have privatised many of their assets
including the enterprises responsible for water supply and sanitation services;
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this has shifted the burden of investment away from direct government
involvement. In general, privatisation has proved easier at the municipal level
where there are fewer legal constraints on actions such as granting concessions,
which states cannot do (Media Analytics, 2002). Many of Brazil’s publicly owned
water companies have modernised and now operate on a corporatised basis,
allowing them better access to credit and financing. A national water sector
regulatory body set up in 2001 has started to take action to improve the long-
term efficiency of irrigation. River basin committees are setting up water
agencies to act as private or state-owned enterprises responsible for water
resources development and management. These are in addition to the water
services functions provided by or through state and municipal authorities.
There remain, however, areas of concern such as co-ordination among all levels
of government over water issues, addressing water pollution and water scarcity,
and increasing cost recovery for services. In its 2005 economic survey, the OECD
commented that “private investment in water and sanitation continues to be
constrained by a lack of clarity over the assignment of regulatory powers across
different levels of government. This has held back much-needed investment”
(Dean, 2005). Overall, the water sector appears to be in a good position to
strengthen its institutional foundations. However, recent construction projects
to improve sewage treatment by building large new facilities in Porto Alegre,
Greater Sao Paulo and other major conurbations have had problems due to
financing and are proceeding in a “stop-start” manner.

Elsewhere in South America the situation is similar, with virtually no
sewage treatment in El Salvador and Paraguay and highest levels in Nicaragua
and Brazil. Where treatment exists, system performance may be poor,
unmonitored or badly regulated. Waterborne diseases are thus endemic in a
number of countries, such as Colombia. Citing a review in 1991, UNEP (2002)
reports that the major issues in Latin America are: poor political support for
wastewater treatment, linked to lack of environmental policies; financing,
including a lack of indigenous institutional capacity and the form of financial
models imposed by international agencies; and the need for more appropriate
technologies.

Canada

Canada’s water resources are considerable. It has an estimated 7% of the
world’s renewable water supply, the third highest percentage after Brazil and
Russia. Almost 9% of its land area is covered by freshwater, including some
25% of the world’s wetlands. However, for a country of just over 31 million
people in 2003 and with a per capita GDP of CAD 29 700 (putting it in the
top 15 in the world), it is not without water problems. Some 85% of the
population lives within 300 km of the southern border with the United States
while 60% of the country’s freshwater drains northwards. The amount of
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water used in Canada has increased by nearly 26% since 1980, causing
greater ecological stress and raising the costs of maintaining adequate
water infrastructure (http://environmentalindicators.com). In 1999, about 26% of
Canadian municipalities reported water availability problems within the
previous five years (Environment Canada, 2005). 

Just under 95% of Canadians have access to adequate water supplies and
sewage services. Of that share, some 97% had primary and 78% secondary or
tertiary wastewater treatment. However, while it is safe to say that infrastructure
in western parts of the country is generally newer than infrastructure in the east,
it is difficult to make further regional generalisations. For example, while Calgary
has a water treatment system that is state of the art, the City of Victoria, also a
western city, has no water treatment system at all. In fact it remains one of the
only cities in Canada that dumps untreated sewage directly into the ocean. The
discrepancy among different municipalities is partly a result of how sewage and
water treatment is regulated in Canada: generally, it falls under the jurisdiction or
authority of many different levels of government. National, provincial, municipal
and in some cases even international laws and standards apply to sewage
treatment (www.environmentalindicators.com/htdocs/indicators/7muni.htm).

The vastness and diversity of the country’s geography also has a significant
impact on infrastructure financing needs, and one of the most striking
examples of this exists in Northern Canada. Communities in the North already
face tremendous infrastructure challenges as a result of the relatively small tax
base and physical remoteness of many communities, but also due to the
logistical and technical difficulties of building on permafrost and withstanding
extreme climate conditions. Water infrastructure in particular can be very
different in the North than in the rest of Canada, with many communities
relying on trucks rather than pipes to deliver freshwater and dispose of
wastewater. Additionally, climate change, which is being experienced most
acutely in Northern Canada, is having direct impacts on infrastructure in the
North. Melting permafrost, erosion, and the unpredictability of the ice-road
season are creating increased demands for investment in new and innovative
infrastructure in order to adapt. At the same time, the unpredictability of
climate change is making it difficult to identify when and where these
investments need to take place. 

Heightened concerns about flooding and drought as a result of climate
change are also affecting investment needs in water system infrastructure.
For example, Infrastructure Canada recently committed CAD 120 million to
expanding the Winnipeg Red River Floodway, which has saved the city from
flooding over 20 times since it opened in 1968, but which in recent floods has
been filled almost beyond capacity. There is also growing interest in
developing innovative regional water distribution systems for rural and
agricultural communities.



5. THE IMPACTS OF CHANGE ON THE LONG-TERM FUTURE DEMAND FOR WATER SECTOR INFRASTRUCTURE

INFRASTRUCTURE TO 2030: TELECOM, LAND TRANSPORT, WATER AND ELECTRICITY – ISBN 92-64-02398-4 – © OECD 2006 329

In 2001, Canadians used 335 l/c/d, and at least half of this amount is
“unnecessary and wasteful” (Environment Canada, 2005). Canada’s per capita
consumption is 65% above the OECD average; only the United States has a
higher per capita consumption. As the 1987 Federal Water Policy observed,
water is the most undervalued and neglected of Canada’s natural resources.
Municipal water use accounts for some 12% of all water withdrawals, slightly
less than manufacturing at 14%. Although manufacturing has reduced overall
gross water use through recycling, consumption rates have gone up as the
economy has grown. In addition, at least 40% of discharges are untreated.

Although much of the water infrastructure was built in the first half of the
20th century, the development of the country is reflected in the diversity of
water infrastructure statistics. According to McGill University (1996), in 1995 the
average age of municipal sewage treatment infrastructure in Canada was just
under 25 years; the average age of municipal storm sewers was about 32; and
municipal sanitary and combined sanitary and storm sewers was about 41.
However, in Toronto for example, 17% of water mains are 80-100 years old
and 7% are even older. High population growth has been focused on a limited
number of large metropolitan centres. About two-thirds of the population live in
these areas; the largest seven account for 45% of the total population. Water
infrastructure was well maintained until the 1970s, due to good economic
conditions and the fact that many of the facilities were built after 1945 and so
relatively new (Infrastructure Canada, 2004). Most agree that since then there
has not been the required investment in the maintenance of the infrastructure.
As a result, deterioration of water infrastructure has become a significant
problem. It has been estimated that to repair Ontario’s water mains costs
CAD 40 million a year, that water losses are around 40%, and that 25% of the
water system must be replaced and 50% restored over the next 60 years
(Infrastructure Canada, 2004). According to a 1996 survey of 167 Canadian
municipalities, 59% indicated that water distribution infrastructure was in need
of repair. The situation for wastewater infrastructure was worse: 68% of the
sewer systems were reported to be in need of repair. For example, in Ontario
in 2002, 61% of water treatment works failed inspections and in 2001,
101 sewage treatment works violated provincial laws or guidelines (Brubaker,
2003). At the same time, new standards, design requirements, regulatory
demands and stricter environmental and health regulations have increased
both the need for upgrading and capital and operational costs. Three decades of
deferred maintenance work have created a situation where deterioration will
escalate exponentially if no action is taken (Mirza and Haider, 2003). 

Local government capital spending has been on a downward trend for the
past two decades (Vander Ploeg, 2003). Charges for some water services do not
cover the costs of municipal water and wastewater services, such that use is
being subsidised with only half of the operation and maintenance costs being
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recovered in some communities. The tightly controlled fiscal framework limits
the ways in which municipal authorities can raise funds and increase
revenues. This has contributed to the increasing infrastructure deficit and has
led to a growing preoccupation with how to finance infrastructure (FCM, 2001;
Infrastructure Canada, 2004a; Vander Ploeg, 2004). However, in western cities
the water and wastewater infrastructure is often in a better position, ascribed
to the relative youth of those cities. Also, such services are more frequently
paid from user fees, making the financing of infrastructure improvements
easier than it would be if it depended on the municipal tax base (FCM, 2001). 

Under Canada’s Constitution Act (1867), responsibility for water is divided
between the federal and provincial governments. Provinces are the “owners” of
water resources, while the federal government has specific responsibilities with
respect to such matters as fisheries and navigation. The 1970 Canada Water Act
entrusted the federal government with providing national leadership in
freshwater management. Since 1987 the Federal Water Policy has provided a
framework for water-related activities of all federal departments. Contributing
to the complexity of water governance is the fact that local agencies such as
municipalities and water management agencies also play an important role, but
are creatures of provincial governments. Overall, provincial governments are
responsible for long-term as well as day-to-day management of water
resources. This includes policies, regulations and strategies covering drinking
water supplies, the protection and conservation of water quality and quantity,
and aquatic ecosystems. In order to promote better management many are
moving to integrated ecosystem and watershed management approaches, and
several have created institutions that focus on specific water issues such as
apportionment. At another level there are also collaborative bodies that link
specific federal, provincial and territorial spheres of interest – for example, the
Canadian Council of Ministers of the Environment, which developed water
quality guidelines. 

China

Only 47% of the Asian population have improved sanitation coverage, by
far the lowest of any region of the world. Asia has 80% of the global population
without access to improved sanitation, and almost two-thirds do not have
access to improved water supply. With just 31% coverage, the situation is much
worse in rural areas than in urban areas, where coverage is 74%. Water supply
coverage is 81%, the second lowest after Africa. Like sanitation, coverage is
lower in rural areas (73%) than in urban areas (93%). Currently, approximately
two-thirds of the Asian population live in rural areas, but by 2015 the urban
population is projected to represent 45% of the region’s total, and should reach
just over one-half by 2025. This population growth and shift will place
enormous strains on already overburdened urban services. If adequate
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provision for sanitation in large cities is taken to mean a toilet connected to a
sewer, there is a lack of adequate provision in cities throughout Asia.

Not only is China the world’s most populous country, but its geographical
sweep is huge. There are thus major differences between regions, and any
generalisation can be very misleading. Renewable water resources have been
estimated as being 2 711 billion m3 from surface and 829 billion m3 from
groundwater; respective withdrawals have been estimated at 425 billion m3 and
86 billion m3. Water availability is unevenly spread over the country and China
is prone to both floods and droughts. The north and northeast have over 40% of
the population and 60% of the cultivated land but only 15% of the water
resources. Added to this are concerns about groundwater mining from the
North China Plain aquifer, an important grain-producing area and source of
water for several major cities; were it to fail the consequences could be
catastrophic (World Bank, 2001). Agriculture accounts for some 73% of water
use, with 10% domestic and 17% industrial. The growth in irrigation needs is
0.5% as compared to 5% for non-irrigation needs. Of the total water consumed,
80% comes from surface water sources and the remainder from groundwater
and reuse. Of particular concern are the shortage of water supply in some
600 cities, mostly located in the economically important northern part of the
country, and water pollution. Already some 400 cities face water shortages,
mostly due to environmental pollution (RFA, 2005), and some 600 million people
risk drinking contaminated water. The total shortfall has been estimated at
6 billion m3 (Jingrong, 2004). Beijing, for example, has experienced difficulties
since the 1970s, with predicted shortages of up to 1.64 billion m3 (annual
rainfall 10 billion m3) by 2010. The city has recently been considering new
sources up to 1 000 km away, together with further development and control of
local surface and groundwaters, and a lot of new small and local interception
dams. This will also help with water reuse for irrigation. In addition, some
2.45 million m3 of drainage from urban areas is seen as a potential for reuse
following treatment. Locally, water saving measures and storm water storage is
being introduced into the city (Nie and Schilling, 2000). 

In 2002, per capita consumption in urban and rural areas was 219 l/h/d
and 94 l/h/d, respectively (USITA, 2005). China expects the net increase in
water demand to reach 40 billion m3 by 2005; over half will be needed in cities
and towns, where at present there is 77% network coverage. Supply systems
built in the 1950s are experiencing serious deterioration. Agricultural demand
is expected to stagnate or decline as a result of improving efficiency and
technology. Wastewater treatment is set to rise from an estimated 20% to 45%
by 2005 and to 60% in the larger cities (USITA, 2005). In 2002 only 310 out of
660 cities had municipal wastewater treatment works, with none in most of
the 17 000 towns. There are over 61 000 industrial wastewater works, owned
by the enterprises that treat 85% of discharges (USITA, 2005). Only in areas of
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severe water shortage is there any concerted attempt to reuse wastewater.
A 1993 ESCAP study found industrial water use to be highest in the Yangtze
River Basin (including Wuhan), where 25% of all water extraction was for
industry. The highest urban water use was in the Hai He-Luan He basin (which
includes Beijing). Almost 9% of the total water use was for urban supply. While
most of the water is used for agriculture, the increase in agricultural water
consumption has been low. The Nanjing Institute of Hydrology and Water
Resources estimated that from 391 billion m3 in 1980, agricultural use by 1993
was 406 billion m3 (50% of all water used) and 394 billion m3 in 2002. Use for
irrigation declined by over 4%, from 358 to 337 billion m3. However, an
increasing amount of this water was from the ground. Of the 1.3 billion
population, some 80% were living in rural areas in 1999. The use of human
wastes for fertiliser for agriculture is widespread and has been practiced
for more than a millennium. However, poor practices meant that in 2001
some 50% of the rural population were infected by ascariasis and 63% with
helminth. Although more than 85% of the total population has access to some
form of latrine, less than 15% of these facilities were considered safe in a
UNICEF survey in 1999 (Hua, 2000). New initiatives are needed to promote the
uptake of properly planned ecosanitation systems.

Industrial water use in southern China has shown the biggest increase
(in percentage terms) from 1980 to 2002; urban water demand grew by 470%,
from 6.8 to 32 billion m3.

In 2002, China began a massive south/north diversion of water, with
three canals planned to link the country’s four main rivers, including the
Three Gorges project. Much of this is scheduled to be in time for the 2008
Olympics. The total cost is estimated to be USD 22 billion, with the
construction of the west route cost at USD 36 billion. A limited liability
company will oversee the main work and there are plans to establish
provincially based companies for the associated auxiliary infrastructure. Such
water diversions are causing reductions in river flows, a 26% loss of wetlands
and the drying up of 2 000 lakes, affecting the Yellow River (Ramirez, 2005). 

Between 1950 and 2000 the urban population increased by over 500% and
now accounts for some 40% of the total (UN, 2002), with 72% of growth by rural
migration. By 2030 about 60% of the population – some 883 million people –
will be urbanised (Hugo, 2003; OECD, 2005). Such growth is placing enormous
burdens on urban water supply and sanitation systems. The economic growth
rate over the last 20 years has averaged 9.5% and is expected to continue at
high rates (OECD, 2005). In 2003 China was the largest recipient of FDI, at
USD 53 billion. The private sector is now a major force in the economy and is
one of the main engines of jobs and growth; with further urbanisation it could
add to the reduction of inequalities. A major challenge is to reduce the
pollution accompanying urbanisation. Although there are an increasing
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number of wastewater treatment works, only a third are functioning well. This
is due to a combination of low funding and fee collection and insufficient
government monitoring and law enforcement (Turner et al., 2003; McGill,
1999). Pollution monitoring and law enforcement are poor due to weak
institutional capacity at all levels. There are also problems in raising the
required finances, mainly through the use of enterprise bonds and other
mechanisms such as public-private financing partnerships (Turner et al., 2003;
McGill, 1999). Although government policies have contained levels of pollution
generally, water pollution remains high and the extensive use of resources
such as water is beginning to pose problems for economic development
(OECD, 2005). One-third of the major water basins are classed as highly
polluted and 75% of the water flowing in urban areas is unsuitable for
drinking. At the same time there is considerable scope for improving
efficiency in the use of irrigation water (OECD, 2005).

China it is still a politically centralised system, although there is now a
considerable degree of decentralisation of power at national, provincial,
prefectural, county and community levels. Legislative and regulatory powers as
well as planning and development are the responsibility of national government
but the management and maintenance of water systems are the responsibility of
the various lower tiers. Municipal governments are primarily responsible for
providing water and wastewater services; they own and manage more than 60%
of water capacity. Responsibility for the water sector is split between the Ministry
of Water Resources and the Ministry of Environmental Protection. Although the
administration is vertically integrated there remains a substantial degree of
functional specialisation and management decentralisation across government
layers. This decentralisation causes conflict across government and is further
complicated by the presence of state-owned water enterprises, which have their
own agendas. There have been a number of legal instruments passed to
strengthen powers in this area, including clearer lines of responsibility and
financing; bridged gaps between environmental protection, water supply and
pollution; demand management; and property rights. An increasing number of
policy initiatives aim at adopting economic instruments, in some cases making
government funding contingent on introducing full-cost pricing. But given that
prices for services in general are held below full cost, this imposes financing
constraints on the provision of services (OECD, 2005). Tighter budgetary
constraints may, however, lead to some hard choices.

In 1997 private and non-governmental organisations were allowed entry
to the water sector, and all public water projects were supposed to be run
along commercial lines. There are requirements for local governments to draw
up integrated water management plans; municipal undertakings have been
reformed and government has separated service delivery from regulation.
Emphasis has been on economic growth and devolution of authority. This has



5. THE IMPACTS OF CHANGE ON THE LONG-TERM FUTURE DEMAND FOR WATER SECTOR INFRASTRUCTURE

INFRASTRUCTURE TO 2030: TELECOM, LAND TRANSPORT, WATER AND ELECTRICITY – ISBN 92-64-02398-4 – © OECD 2006334

resulted in institutionally weak environmental protection and corruption at
all levels. Reforms have strengthened the financial position of the state,
contributed to a rising standard of living and the growth of per capita water
use, and increased water pollution and competition for the dwindling water
available (Elizabeth Economy, 2005). If these trends continue there could be up
to 30 million “environmental refugees” forced to migrate because of lack of
water for arable land, searching for work in the cities.

Between 1981 and 1993 the annual investment in urban public water
facilities increased from USD 45.6 million to USD 743 million. There are efforts
to encourage development outside of the existing economic growth areas
through the central government’s “Go West” programme. The areas targeted
lack the necessary water infrastructure and require investment in improving
supply, sanitation and wastewater treatment as well as institutional
strengthening. One such endeavour is being supported by the World Bank
with a loan of USD 180 million out of the total estimated cost of
USD 280 million. This is being complemented by the Asia Development Bank’s
initiatives in the poorer inland provinces in the water and wastewater sectors.

India

India is the second most populous country in the world and in terms of
land area the seventh largest. Agriculture accounts for 84% of water use, with
domestic supply accounting for only 5% and industry the remainder. It is
expected that non-irrigation demand will quadruple due to population growth,
urbanisation and economic development, although India is likely to remain
essentially an agricultural nation for some time to come. Between 1950
and 2000 the urban population increased by over 350% and now accounts for
some 30% of the total (UN, 2002), or approximately 280 million people. By 2030
some 40% of the population will be urbanised, accounting for some 575 million
people (Hugo, 2003), living in over 4 378 towns and cities and contributing in
excess of 60% 0f the country’s GDP. The population is expected to stabilise at an
estimated 1.5 billion by 2050. Of the urban population, 90% had access to clean
drinking water in 2002 (Planning Commission, 2002) compared to 85% in 1993,
although the corresponding figures for the rural population are 78% in 1993
(WRI, 1995) and 70% in 2002. Some 19% of rural households have a toilet
compared to 80% in urban areas (Planning Commission, 2002). Sewage systems
are present in only 70 out of the 300 major cities, and only 30% of wastewater
generated in municipal areas is treated (Planning Commission, 2002), and not
necessarily to a good standard.

Between 1950 and 2000 the gross irrigation potential increased from 19.5
to 95 million hectares, and further increases are expected. India has a wide
range of geography and climate that influences water resources, utilisation
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and agriculture. In general, agriculture relies on the seasonal monsoon
rainfalls: 50% of precipitation falls in just 15 days and over 90% of rivers flow
in just four months, a variability that brings both drought and flood. Most of
the interior is arid though fertile, meaning that agriculture could be expanded.
In India’s 2002 national water policy, drinking water was given the top priority
in water allocation ahead of irrigation, which has significant implications for
future water sector development. Nonetheless, some 21 million farmers now
use underground water for irrigation of two-thirds of India’s crops, and this
takes out some 250 km3 of water per year that is only being renewed at a rate
of 100 km3 per year (New Scientist, 2006). Currently it is estimated that around
one million new groundwater pumps are installed annually to increase crop
irrigation. Not only are there no data on the distribution of the pumps, but
they are entirely uncontrolled as well as being subsidised by government.

There are associated problems between states over the management of
transboundary water resources; these are expected to worsen in the future, with
a growing disparity between supply and demand for water (Shadananan Nair,
2004). There are further problems connected with the overexploitation of
groundwater, brought about by the increasing use of small motorised pumps.
In 2000, India’s 81 million land-owning families had some 20 million tube wells
and pump sets, a figure that grows by 500 000 per year. Unregulated use and
cheap electricity has depleted aquifers, which has meant ever deeper wells and
increased costs. This also poses severe problems for rural water supply, as these
wells are the major source of drinking water. In addition there is concern over
leachates from agriculture causing increasing aquifer pollution. The pollution
and deterioration of groundwater in many areas is a matter of increasing pubic
health concern, as is the quality of many of the rivers used by municipal
authorities for drinking water supply, which are heavily polluted (TERI, 2002).

Although there is a strong central government, the lack of constitutional
powers makes it weak with respect to the co-ordination of the water sector.
That leaves the sector and its institutions relatively constrained in what they
can achieve in terms of planning and water management (Brisco, 2005).
National water supply and sanitation strategies are set out in successive
five-year plans. The nodal agencies for rural and urban water supply and
sanitation are the Rajiv Gandhi National Drinking Water Mission and the
Ministry of Urban Development and Poverty Alleviation. Urban infrastructure
facilities are provided by local urban bodies that depend on central and state
governments for grants and loans. Other problems are the negligible user
charges, corruption, high staffing levels and an enormous backlog of deferred
maintenance (Brisco, 2005). Budgetary allocations to the water sector are falling,
as are payments by users. The situation has to an extent been alleviated by the
“era of individual coping strategies”. For rural populations it is the tube well that
taps local aquifers; for the middle classes and industry there are other
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self-provision strategies. For the urban poor there is only the water vendor.
Progress in introducing sectoral reforms after 1999 remains slow, though there
has been some localised progress (Saleth and Dinar, 1999). Central Government
has identified the need to reform the way infrastructure development is
governed if it is to meet the target of 100% coverage of the urban population
with water supply facilities and 75% with sewage and sanitation by 2007. The
funds required for this purpose are estimated at INR 53 000 crore, the majority
of which would come from the states (http://indiabudget.nic.in). How this
translates down to states and to local bodies remains to be seen.

Following reviews by the World Bank and the government of India,
interest in privatisation has been increasing and some states have created
autonomous corporations to mobilise private funding. Over the past ten years
the World Bank has been working with the Ministry of Urban Development to
promote private sector participation. Success has been somewhat mixed, with
many proposals failing and 25 large and small contracts being abandoned
after starting. A recent report noted some successes, however (UNRISD, 2005).
For example, in 1999 the urban centres of Madras, Poona, Bangalore and
Hyderabad were successful in attracting private participation in the form of
management contracts and concessions in the water sector. This trend has
been continuing, with many other examples of the private sector gaining
concessions to supply municipalities, industry and even rural areas in spite of
sustained vocal opposition (India Resource Centre, 2003). There are concerns
that the controversies surrounding the involvement of the private sector are
hindering the search for solutions to the chronic water shortages experienced
in most cities and urban areas. In Delhi for example, only 2.9 million m3 of
water are supplied intermittently, as against a demand of 4.2 million m3 per
day, to the 60% of the people who have water connections. For the rest they
rely on illegal connections, tankers, standpipes or handpumps. Delhi’s water
board is planning to let pilot management concessions costing an estimated
USD 246 million, retaining the right to set tariffs. However, in 2004 revenues
covered only 60% of operating costs. To raise tarrifs would require accurate
and reliable water meters – which have not so far been installed (The Economist,

2005). India has demonstrated that it can improve its water sector but this
requires removing the obstacles to water being priced properly and developing
a private financial infrastructure that can fund developments (Mulford, 2005).
The government has acknowledged that financing will have to be based on
user charges, and has introduced a range of incentives to encourage the
private sector to participate and municipal corporations to make use of bond
issues, although so far on a limited scale (http://indiabudget.nic.in). 
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Europe

In Europe the overall abstraction and consumption of water resources is
believed to be sustainable, although there are marked regional variations and
the effects of climate change may challenge distribution. During the 1990s
there were decreases in water abstracted for almost all uses in most parts of
Europe, the decrease being most marked (30%) in the Central EU accession
countries. However, in Southern Europe seasonal water shortages are
becoming more acute as agricultural and tourist demand for water increases.
The southern European countries have the most land under irrigation and are
also among the most inefficient in their agricultural usage (Vecino and Martin,
2004). On average, 33% of total water abstraction is used for agriculture, rising
to 50% and more in southern European countries. It is also these countries
that have the greatest area of irrigated land, with an average usage of
7 000 m3/ha, which compares to figures of between 500 and 2 000 m3/ha in
other parts of Europe. By contrast, urban use accounts for some 16% of all
water abstracted and industry 11%, with energy production (cooling) being the
most extensive user of abstracted water. Per capita urban water use has
shown a small decrease since 1990 although the actual amounts vary across
Europe according to factors such as climate, the levels and efficiency of public
water supply, water use habits and how water is paid for. Some of the falls in
usage have been the result of an increased focus on water savings measures
and the introduction of water charges and tariffs (e.g. Butler and Memon,
2006). However, loss of water from water systems remains a serious problem.

Absolute water use has increased as a result of more people being connected
to water supply systems through demographic changes, such as more
households and increased wealth and standards of living. In Europe the
percentage of the population connected to a public water system is generally
over 90%, although there are regional differences. In Eastern Europe the
proportion of urban households connected to piped water supply is generally
over 80%, with coverage in the rural areas ranging from 10% in Romania to 90% in
Slovenia and Bulgaria. In the former eastern bloc, urban water use has decreased
as a result of industrial decline, tariff increases and improvements to the supply
systems. In contrast, Bulgaria and Romania have high water use per capita as a
result of poor supply systems and all the problems that attend these. Per capita
household water use varies from a high of between 224 and 265 l/capita/day in
Spain and Norway to lows of between 85 and 115 l/capita/day in Lithuania,
Estonia and Belgium.

Across Europe, there are major differences in subsidiarity traditions, and
thus the role of local governments. According to Juuti and Katko (2005), this
difference is crucial for the evolution of and strategic decisions concerning the
management options for water and sewage services. Most significant is the
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role of the private sector in delivering these services. Clearly this is now
strongly related to the globalisation and diversification of a relatively small
number of large corporations that are major actors in water service provision.

The development of water services in 29 cities across Europe has been
examined in detail by Juuti and Katko (2005), reporting on the EU WaterTime
project. The historical factors creating demand for water services are varied;
the most important were: the state of the service providing business; fire
protection; lack of readily accessible water; poor water quality; environmental
protection; public health; industrial needs; regional perspectives; and tourism.
These demands can be exerted at different times in the development of each
city. The strong role of fire fighting and associated insurance services is cited
as a primary driver for a number of cities.

In each country studied, it was found that although private finance
initially provided water services (in a less than comprehensive way),
subsequent responsibilities were taken over by municipal provision by the
beginning of the 20th century. Interest in environmental protection for
receiving waters did not develop until the 1960s-70s although most countries
had some form of wastewater treatment by then. After the Second World War
most of the Eastern European systems were managed under centralised state
control, rather than at a municipal (city) level. In the latter part of the
20th century, most European cities introduced separation between the storm
and sanitary drainage systems, although due to historical instillation, most
sewers in Western Europe are still of the combined type; only new systems are
separate. Few countries – the Netherlands and many cities in the United States
are notable exceptions – are attempting to retrofit systems for the separation
of storm and sanitary wastewater. In London for example, there are plans for
a new combined storage sewer at a cost of USD 3 billion, which uses
essentially the same technology as for the originally constructed interceptor
sewers in the 19th century (Thames Water, 2005). 

Renewed interest in private operation and ownership of water services
emerged in Europe in the 1980s-90s. Despite this, the only fully privatised
services for water and sewage in Europe are in England and Wales; in the other
constituent countries of the United Kingdom, these services are provided
differently. Various other forms of private involvement exist, ranging from
simple contracting services to partnering and municipal or state-owned
dedicated companies. Even state operation can be varied, with federal
operation in some countries, municipalities in others and segregation
between the various water service components (water, sewage, storm water)
in others. Mohajeri et al. (2003) provide a comparative review of private sector
involvement within the water sector across the (then 14) member states.
Diversity is and will remain a main principle of the EU, and these various
forms of service provision are likely to continue but with dynamic shifts and
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partnering across and within service groups. There is strong evidence of
multi-utility presence in many EU countries, with perhaps fewer and fewer
major players in the water market over time. Reconciling the delivery of the
Water Framework Directive with the need to better engage stakeholders and
also to ensure that they pay the full economic cost for water services – and
within a very short timescale (2015-17) – will be challenging for Europe and
inevitably allow more of the experienced and larger private companies to
engage in the market and operational opportunities. The needs to upgrade
water infrastructure are the greatest in the newest European countries, but it
is also in these countries that the economic challenges are likely to be greatest
(Fankhauser and Tepic, 2005). 

The Watertime project provides an illustration of the changing water
consumption patterns for some of the European cities investigated, as shown
in Annex Figure 5.A1.1. These results are believed to be an underestimate of
the actual water usage. Several reasons are given for the general decline in
consumption since the 1990s: the energy crisis in the 1970s and charging for
sewage treatment linked to it; the decline in industries using centrally
supplied water; general water efficiency awareness and drive; and metering.

Forms of revenue raising are also crucial for meeting demands for water-
related services. In some countries water services are provided using revenues
from general or local taxation, whereas in others it is the “customer” who is
directly charged for the water used. Where properties are metered there
should be a greater awareness of the need to conserve water (although not for
the wealthiest), yet evidence suggests that typically less than 10% of demand
can be cut by retrofitting water meters (Butler and Memon, 2006). Declining
water use has a knock-on effect for tariffs, with lower income for suppliers.
Hence a number of structural changes were instituted in a number of the
Baltic countries in order to ensure supplier viability. 

Additional data suggest that there has also been a decline (less marked
than in Annex Figure 5.A1.1) in billed domestic water consumption in nine of
the cities studied in the Watertime project. Notwithstanding these results, a
separate review of domestic water use across Europe (Wieland, 2003), had
slightly different results to what may be interpreted from Annex Figure 5.A1.1 in
terms of whether or not demand was declining, as given in Annex Table 5.A1.1.

The table possibly underestimates domestic usage, as in some countries
consumption is determined based on the total domestic supply divided by the
total population, and a significant number of households may not in fact be
connected to “public” supplies. For example, in 2002 only some 54% and 72% of
Romanians and Estonians respectively were connected, although supposedly
almost 99% of Bulgarians are and have been connected since the early 1990s
(Eurostat). Table 5.A1.1 shows that in a 15-year period demand has fallen in the
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new countries (where there are more private supplies) and risen in Nordic
countries. The highest demand was found to be 214 l/h/d in Finland. In
Germany, Belgium, the Netherlands, Austria and Denmark, water charges were
relatively high and hence water use is lower. 

Most water in Europe is abstracted from surface water sources (70-90%).
An exception is Denmark, which is entirely served by groundwater. Public
water supplies represent less than 20% of total overall demand and
predominantly originate from groundwater, although trends now show that
there is an increasing reliance on surface supplies. The highest overall
abstractions in the EU region for all uses are in Greece, Portugal, Spain and
Italy; the highest demand for public supplies is in Belgium, Iceland and
Norway. Data on distribution system leakage rates are sparse. In England and
Wales leakage currently stands at 150 l/h/day (2004-5), representing some 20%
of piped supply and the average per capita daily consumption of one person.
Households and small business users of public water supplies are classed as
“domestic”. In Finland, these users consume all of the supply in this sector,
whereas in Bulgaria only some 34% of the public supply goes to domestic uses.
Annex Table 5.A1.2 shows that across Europe, domestic usage can be viewed
through three groups, and compared with uses in the EFTA countries. There is
no correlation between domestic use and the proportion of the population
connected to public supplies.

Water supply quality is heavily regulated across Europe, with the
Drinking Water Directive covering the primary standards. 

Europe has a wide variety of institutional arrangements for water resource
management and water supply, ranging from direct public management to
delegated public management, delegated private management and direct private
management (EuroMarket, 2005). In the Netherlands, 20 corporatised water
utilities run the water supply system while wastewater remains a municipal
function. In France there are some 16 300 water suppliers, mostly controlled by
three large private concerns operating under franchise agreements with local
authorities who own the assets. They supply some 75% of the population and
52% of all sewage services (Renzetti and Dupont, 2003); the rest are served
by municipalities. 

Spain also operates a system of delegated management but to a lesser
extent than France, with 37% in private hands and with the state having an
interventionist role, particularly with regard to agricultural water supply. In
some parts of Germany, public-private consortia act as service providers while
in other parts supply is managed by municipalities. For example in Bavaria,
one of Germany’s 16 Länder, there are over 3 000 municipal water works.
In the United Kingdom, arrangements include private water companies,
corporatised public provision and provision by a government department. In
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Italy there have begun to be changes to the public provision of water services,
partly brought about by the Water Framework Directive. Private water
concessions to consortia (often headed by the big international water
undertakings) by municipal authorities are being implemented under a 1994
law. In addition, corporatised municipal enterprises are beginning to operate
beyond their own home territories. The trend in private sector participation
has gradually increased over the past decade in southern member states
(EuroMarket, 2005). The predominant model of water supply and sanitation,
not only in Europe, is in one form or another of state-owned utilities fulfilling
that function. Less than 10% of all people globally get their water from
privatised or part-privatised businesses (SAM, 2004). Overall in Europe 48% of
the population is served by water supply systems under public management,
15% by public water companies (Germany and the Netherlands), 20% by
delegated private management (mostly France and Germany) and only 1% by
direct private management (England and Wales) (Bakker, 2005). 

Throughout Europe water tariffs have been increasing at between 2% and
6% per annum (OECD, 2001) although the levels of water prices are lower than
the cost recovery levels. There are few examples where tariff structures have
been designed to aid demand management (Roth, 2001) and often those few
include substantial subsidies. Although over the last 10 to 15 years there have
been moves to better cost recovery, it is only in the case of domestic use that
any real improvement has been made, partly supported by greater metering
coverage. There are, however, marked differences in approach across the EU.
While more countries have introduced volume-based charges, in southern
countries social concerns and equity are important and so systems such as
block tariffs are more prevalent. In the industrial sector 75% of water used is
not drawn from the public system and even where it is little information is
available on price levels (Roth, 2001) but it would appear that cost recovery is
below that for domestic supply. With respect to agriculture there is a marked
divergence in tariffs between Northern and Southern Europe. In the south,
equity considerations predominate; in the north, water use is almost always
charged by volume used.

A common feature that emerges is that the water infrastructure systems
built since the 19th century have been provided by the state (national, regional
or local) as these could not have been financed privately. As a result of this
public investment, the degree of access to water services and the level of
coverage achieved has been very high. Over the past 20 years the main driver
behind water services has not been the need to extend the services provided.
Rather, at present the need for capital-intensive investment in water
infrastructure arises from the need to meet new standards and requirements or
from new developments. Apart from this, all water service providers in Europe
are facing similar problems. Modernisation of the existing systems is overdue;
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they are ageing and deteriorating, and in doing so are creating problems with
respect to both water quantity and quality of supply. Apart from the key issue of
maintenance associated with deterioration of assets, the other overarching
factor influencing the water sector activities are EU directives and particularly
the Water Framework and associated directives. Meeting directive obligations
has in the past been a key driver of effort and expenditure, including research
and development. Many of the directives are associated with environmental
quality and (to a lesser extent) social concerns. These and especially the WFD
will continue to require substantial investments and expenditures on the part
of all EU member states. For example, a recent estimate of the cost to the
United Kingdom of the Priority Hazardous Substances Directive is some
USD 10 billion (Ross, Thornton and Weir, 2004).

A review of water and wastewater programmes in Central and Eastern
Europe (Secrest, 2001), identified a number of common issues to be addressed.
Infrastructure was severely degraded due to age, a situation exacerbated by lack
of maintenance, lack of performance incentives, high costs, low cost recovery
and low levels of service. Tariffs generally did not reflect the full cost of the
service, and the presence of cross-subsidies tends to favour domestic
consumers. In many cases revenues only cover 60% of operational costs, leading
to a downward spiral of poorer service. In addition, the low level of service and
low tariffs reduced the incentives for customers to conserve water, and high
non-payment rates (20-30%) were common, often due to the small number of
industrial customers who comprise a large part of the revenue stream. As a
result the projects studied aimed to improve the operating performance of the
water systems and at the same time develop the institutional base of the
utilities through a range of sectoral legislative, regulatory and institutional
reforms. The slow progress in reform at municipal level is seen as the biggest
obstacle to the improved provision of water services (OECD, 2005b). A step-wise
approach to upgrading – contingent on what customers could pay for – was
adopted, aiming at full cost recovery and at full revenue collection (Secrest,
2001). The review indicated that in many cases these objectives had been met.
It has been estimated that in a good number of these countries USD 15-34 per
capita per year of additional finance would be needed if the present
infrastructure is to be properly maintained and renewed (OECD, 2005b).

The debates concerning the future of water services may in fact be
reduced to the question of how, given the rising demands on state budgets,
the funding problems are to be resolved and what bodies will be responsible
for securing the necessary funding. The problems of maintaining networks are
bound up with the question of what future networks will look like (Schramm,
2004). The challenges that the current models of service provision – in
particular, public provision – are facing may lead to the adoption of new forms
of organisation, operation and ownership of water infrastructure. 
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United States 
The Constitution provides an overall framework for property rights, while

state regulatory commissions oversee the operation of privately owned local
utilities and local governments regulate public utilities. With the growth of cities
between 1800 and 1900, water provision was dominated by the private owners.
By 1900 over half of the concerns were in public ownership due to contractual
problems between municipalities and companies, principally over water for fire-
fighting. In the United States water and sanitation assets are devolved to local
governments. Where local governments have been carved up into smaller
political jurisdictions and individual water works are impractical, privately
owned companies have emerged to provide regional services covering several
local governments. There are approximately 54 000 community water systems, of
which some 43% are publicly owned, 33% privately owned and 24% classified as
ancillary systems that supply very small communities (Bakker, 2005). Together
these systems provide 90% of US tap water; approximately 3 000 provide more
than 75%. In addition there are 21 400 non-profit non-community water systems,
according to the US Environmental Protection Agency (USEPA). The privately
owned water systems are in the main small, user-owned or local investor-owned
rather than publicly traded corporations; they supply only some 13% of
households. In contrast, public water systems serve 86% of households across
America. Private companies are subject to rate-of-return regulation by state
public utility commissions, which also oversee the publicly owned utilities. 

The estimated water use in 2000 was 1 544 million m3 per day; use has
varied by less than 3% since 1985 as withdrawals for irrigation and power
generation have stabilised (Hutson et al., 2005) down from a peak in 1980.
Irrigation remains the largest consumptive user; since 1950 it has accounted
for 65% of total water withdrawals. Over this period proportionally more water
has been withdrawn from aquifers, increasing to 42% of the total in 2000.
Irrigated areas more than doubled between 1950 and 1980, remaining stable
until 1995; since that year there has been a 7% increase in response to drought
conditions, standing now at some 61.9 million acres (Hutson et al., 2005).
However, irrigation application efficiency has increased. In 2000, 85% of the
population obtained their supplies from public suppliers, up from 62% in 1950,
with a corresponding drop in self-supplied domestic usage. Public water
supply withdrawals account for some 11% of the total. By contrast, industrial
water withdrawals have been decreasing since 1985 (24%), reflecting the
changing pattern of industrial activity and the impact of pollution control
legislation. California, Texas and Florida accounted for a quarter of all
withdrawals, reflecting their usage for irrigation and power generation.

It has been estimated that there are some 1 440 000 km of water mains in
the United States; on average there are 238 000 water main breaks each year;
and, on average, water systems lose between 20 and 30% of supply, and in the
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case of older systems as much as 50% (USHR, 2004). Leakage is a serious
economic burden. In Detroit for example, there is water rationing and
pressure problems in midsummer, and lost water is valued at USD 23 million
per year – added to which there are other associated economic costs and
health-related issues. There are problems nationwide with the need to replace
lead service pipes and measures to reduce their health impact. The cause of
the problems is said to be the change in design standards over the years. In the
1890s, systems had design lives of 100 years plus; by the late 20th century this
had decreased to between 30 and 50 years (USHR, 2004). Thus many systems
are past their sell-by date, as the American Water Works Association observed:

Considering the huge wave of aging pipe infrastructure created in the last
century, we can expect to see significant increases in break rates and
therefore repair costs over the coming decades. In the utilities studied by
AWWA, there will be a three-fold increase in repair costs by the year 2030
despite a concurrent increase of 3½ times in annual investments to replace
pipes. (USHR, 2004)

On top of this there are increasing problems arising from sewers and
stormwater. Added to that are the pressures to extend systems and provide
additional capacity for supply and sewage systems to cope with growth and the
additional operation costs this implies (USHR, 2004). Since 1996, grants for water
supply have been made through Congress under the Clean Water State Revolving
Loan Funds, which in 2004 amounted to USD 7 billion. Approximately 40% is
provided for treatment needs, 30% for transmission and distribution and the
remainder for storage, source development and other needs. The amounts are
based on USEPA’s Drinking Water Needs Survey, carried out every 5 years for the
documented needs for the next 5 to 20 years.

The Water Infrastructure Network (WIN) report estimated that drinking
water utilities need to spend USD 24 billion per year for the next 20 years on
infrastructure, but that currently the expenditure is USD 13 billion per year. In
respect of wastewater systems, the USEPA estimated needs in 1998 as requiring a
spend of USD 140 billion as part of an assessment for the Revolving Loan Fund
programme (UNEP, 2002). More recently the figures given were USD 22 billion and
USD 10 billion per year respectively, leaving an overall gap of USD 23 billion per
year over 20 years (Johnson, 2004). These amounts dwarf the existing level of
funding and federal subsidies used to supplement user fees and help finance
capital investments, and are unlikely to address the real causes of inadequate
maintenance: the institutional arrangements and managerial practices (Levin
et al., 2002). USEPA’s own gap analysis, the 2003 Needs Assessment, is in
substantial agreement with the WIN and the Congressional Budget Office’s
estimates (USEPA, 2005). All indicate that there is a need for substantial
investments to upgrade or replace water infrastructure (Levin et al., 2002) in order
to ensure compliance with quality standards prescribed by the Safe Drinking
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Water Act, even though municipal authorities face funding constraints. The
current state of water municipalities and increasing public awareness will force
federal agencies to implement corrective action at a faster pace. USEPA estimated
that drinking water utilities will spend USD 154-446 billion up to 2019 and
wastewater systems USD 331-450 billion over the same period in order to meet
the required standards. In addition, a further USD 17.5 billion is required to
replace lead service pipes and USD 1.2 billion to harden facilities in order to
improve security. It has been indicated that in order to meet these demands there
will have to be rate increases coupled with increased government funding, as well
as more efficient use of water and resources.

Water rates are in the majority of cases insufficient to cover full cost
recovery, and their revenues are not hypothecated for reinvestment in water
services. Very few utilities have adopted pricing policies that encourage water
conservation, such as block tariffs. The number of utilities and the
decentralised nature of the industry are also seen as a problem, as they lead to
duplication of effort and sub-optimal management of resources, and do not
allow for economies of scale to be realised. In recent years there has been an
increasing debate about the need to restructure water supply, particularly in
light of the forecast needs for high levels of capital. But the evidence on
whether public or private provision is better is inconclusive, although private
utilities are said to be more successful in raising investment funds (Levin et al.,
2002). Land use pressures and economic and social changes will pose
challenges to water supply and sanitation systems. The provision of services
has prompted massive population transfers to more arid areas and at the
same time contributed to increasing per capita rates of consumption, putting
further pressure on water resources. There is rising concern that the lack of
clean water is becoming a limiting factor for industry; at the same time many
communities do not have the ability to pay for the mandated improvements
(USHR, 2004). Government loans provide about 10% of the overall
infrastructure investment with the remainder provided locally, a situation
that is exercising increasing congressional concern over how funding could be
more effectively applied (USHR, 2004). Further concerns relate to a severe lack
of investment in research and development for the water sector; asset
management practices that lag behind other developed countries by some 10-
15 years; the need to move towards integrated water resource management in
order to address emerging resource and supply issues; and the need for an
overhaul of federal financial support mechanisms (USHR, 2004).

Russia
The water sector in Russia is experiencing problems associated with the

deterioration of its assets, a lack of management capacity, and weak public
finance mechanisms. Many of these problems can be traced back to the
late 1980s, when investment in the sector all but stopped. In the last 20 years
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replacement rates have nowhere exceeded 25% of that needed (Ivanov and
Shalukhina, 2005). Water losses between abstraction and consumption are in
excess of 50% due to the lack of investment and maintenance. Municipalities are
a leading source of water pollution, discharging some 52% of non-compliant
wastewater into the environment as some 69% of the systems lack the capacity to
treat the current flows. In 1997, 10% of the wastewater requiring treatment was
treated to the required standards (NIC, 2000). Urban sprawl from unregulated
developments is posing an increasing threat to water sources, especially in
Moscow. Drinking water supplies are often contaminated, such that in the 1990s
there was a marked increase in water-related diseases. One estimate put the cost
imposed by water pollution at 1% of GDP, about USD 13 billion. With only 30% of
water consumption metered, revenue collection and conservation is extremely
limited, per capita consumption rates are between 450 and 500 l/capita/day. Weak
institutional arrangements and a lack of regulation compound the physical
problems. In the Soviet era, water services were largely funded from central
budgets and industry often provided such services free to the communities
around them. Responsibility has now shifted to local governments and public
utilities, which lack the ability or political will to generate the necessary revenues.
Revenue payments by public entities are often ignored, with the result that the
utilities cannot cover operating costs and have to defer still further maintenance
and upgrading work (NIC, 2000). 

In more recent years the situation has begun to improve with support
from the international finance community and the emergence of Russian-
owned companies, set up by “oligarch” groups that create joint ventures with
municipalities to provide water services (Hall and Popov, 2005). In part this
might be the result of legal changes that placed responsibility on local
governments for the organisation and development of water services as well
as tariff-setting. By mid-2004 private Russian operators controlled 50 large
utilities and other municipalities were in the process of negotiating leases or
concessions for periods of up to 50 years. Such contracts are subject to
minimal controls, which increase the risks to all parties – and most especially
consumers – considerably. Increasingly, finances such as loans are being
provided by international organisations such as the World Bank, EBRD, EU and
the International Finance Corporation. An example of such initiatives is the
EBRD support for the St. Petersburg sewage plant to treat effluent from
77 000 people; as a result only 15% of the city’s wastewater is now untreated,
contributing to tackling the environmental pollution of the Baltic Sea. The
EUR 138 million project was supported by a loan of EUR 35 million from the
EBRD and EUR 50 million donor funding from the EU. Most of the international
agencies’ efforts are focused on promoting the introduction of the private
sector or corporatisation and thus include sectoral reform as well as
infrastructure upgrading as part of the project finance (Hall and Popov, 2005).
Major water MNCs have generally not entered the Russian market for a variety
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of reasons, though a number have contracts to build and operate works. These
include the risks to returns, local opposition and legal obstacles. They have
however been increasing their co-operation and partnerships with Russian
companies in the sector, providing engineering and consultancy expertise.

The estimated investment required to replace water works and
installations runs at USD 10 billion. To be able to cover such expenses over ten
years would require tariff increases of 4 times present levels. In view of such
high amounts other sources of funding need to be identified. For full water
meter penetration an amount of USD 200 million has been estimated along
with USD 50 million annually to service such a system. It has been anticipated
that in the medium term there could be up to ten large local companies
managing water services to the majority of Russian towns and cities.

Africa
Africa has the lowest proportional coverage of the population with access

to improved water supply of any region of the world. The situation is much
worse in rural areas, where coverage is 50% compared with 86% in urban
areas. Sanitation coverage in Africa is also poor, although Asia has even lower
coverage levels. Currently, only 60% of the African population has sanitation
coverage, with 80% and 48% in urban and rural areas respectively. In global
terms, the continent houses 27% of the world’s population that is without
access to improved water supply, and 13% without access to improved
sanitation. The African population is expected to increase by 65% over the
next 25 years, with the greatest increases in urban areas. The urban
population is expected to triple, from some 138 million in 1990 to 500 million
in 2020, with 20% of the population – some 200 million – living in a few
megacities. In 1990 the largest megacities (25 million) accounted for half or
more of the GDP. Meeting the 2015 MDG targets will require tripling the rate at
which additional people gained access to water between 1990 and 2000, and
quadrupling the rate at which they attained improved sanitation. Whereas
86% of urban dwellers have “improved” supplies, more than half have
inadequate provision if the definition is to mean a house connection or yard
tap. In most of the largest cities in Africa, less than 10% of the inhabitants have
sewer connections. Tens of millions of households, especially in informal
settlements, only have access to overused and poorly maintained communal
or public toilets. Supplying the burgeoning cities is placing increasing strain
on hinterlands, with many cities already outgrowing the local resources. In
addition to deleting water resources, associated resource stripping has
resulted in excess runoff, soil erosion and subsequent receiving water
sedimentation and contamination. Water-stressed areas already exist in
several major river basins, e.g. the Nile, Tana, Limpopo and Niger. Many of
these are also experiencing problems due to trans-boundary issues between
countries, as is Lake Victoria (Ray and Dzikus, 2000).
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ANNEX 5.A1 

Figure 5.A1.1. Water consumption patterns for some European cities
– total water supplied per capita

Source: P.S. Juuti and T.S. Katko (eds.), Water, Time and European Cities, Figure 17, p. 232.

Table 5.A1.1. Changes in household water use for EU countries
Litres/head/day

Country group Mid-1980s End-1990s-2000

Nordic 175 195

Southern 180 178

Western 140 147

All member states 148 150

New (then) accession countries 125 108

Source: Wieland, 2003.
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Table 5.A1.2. EU Domestic water consumption per capita per year (m3)
 Data from late 1990s and 2002

Comparative use Countries Domestic use
% population connected 
to public water supply

Highest users Finland, Italy, Spain, Portugal, Greece 64-78 85-100
 (some countries not known)

Mid-level users Denmark, Luxembourg, Austria, Sweden, 
Romania

55-60 54-97

Lowest users Belgium, France, Netherlands, Germany, 
Slovenia 41-47 91-99.9

EFTA users Iceland, Norway, Switzerland 75-108 89-95

Source: Vall, 2001; Eurostat.


