Water:
challenges,
drivers and
solutions
March 2012

2 | Water: challenges, drivers and solutions | 2012

|

Contents

Table of figures

4

Introduction

7

Section I – Major challenges and stabilising factors for the water sector

9

1.1. An abundant source in stable quantities, but of limited accessibility

9

1.2. Marked geographical disparities further impact water availability

11

1.3. Dwindling of resources of good-quality water owing to major structural factors

15

1.4. Human activity is accelerating the deterioration in the Earth’s water capital

19

Section II - Key players in the water sector value chain

21

2.1. Differing situations and needs…

22

2.2. …met by diverse players

24

Section III – Private operators: competitive forces, models and risks

35

3.1. The majors: Veolia Eau and Suez Environnement

36

3.2. Other large European companies and their international ambitions

37

3.3. A new breed of player: private operators from emerging and developing countries

38

3.4. Emergence of small private operators

39

3.5. Models and risks

40

3.6. Which models will be used in the future?

42

Section IV – Economic analysis

45

4.1. Analysis of cost structure

46

4.2. Price, cost recovery and financing of services

59

Section V – Pointers towards tomorrow’s solutions

65

5.1. Governance

66

5.2. Technological innovations

69

5.3. Financing

71

Conclusion

75

Appendices

77

Global and regional trends

78

The authors

79

Bibliography

80

PwC

|3

|

Table of figures

Figure 01: Availability of water on Earth ...............9
Figure 02: The water cycle .................................. 10
Figure 03: Freshwater availability and
water stress, 2007 .............................. 11
Figure 04: Exploitation of water reserves
worldwide ..........................................12
Figure 05: Global and regional trends in water
supply in 2008 ...................................13
Figure 06: Global and regional trends
in sanitation practices in 2008 ........... 14
Figure 07: Change in water withdrawal and
the global population, 1950-2025 ......15
Figure 08: Trends in urban population density and
water consumption, 1950-2030 ......... 16
Figure 09: Use of withdrawn water by region,
2003 .................................................. 17
Figure 10: Water withdrawal and consumption
by region, 2010 ..................................18
Figure 11: Change in water resources .................. 19
Figure 12: Worldwide market for industrial
and domestic water equipment ..........25

4 | Water: challenges, drivers and solutions | 2012

Figure 13: Breakdown of worldwide equipment
market ...............................................26
Figure 14: Water technology valuation continuum,
2008 ..................................................26
Figure 15: Share of population in developing
countries served by private operators,
2009 ..................................................38
Figure 16: Water infrastructure cycle ..................46
Figure 17: Investment in water supply
infrastructures ...................................46
Figure 18: Investment in water supply by type
of cost, 2010 ....................................... 47
Figure 19: Investment in water infrastructure,
2010 vs. 2016 ..................................... 47
Figure 20: Theoretical availability of renewable
water per inhabitant ..........................48
Figure 21: Municipal water supply (cubic metre
per inhabitant per year) and investment
per cubic metre ..................................49
Figure 22: Investment in water withdrawal,
2010 vs. 2016 .....................................49

Figure 23: Investment in water withdrawal,
2010 vs. 2016 .....................................50

Figure 34: Investment in wastewater sanitation,
2010 vs. 2016 .....................................56

Figure 24: Water supply and investment in water
treatment per inhabitant, 2010 .......... 51

Figure 35: Summary of the cost of supplying
drinking water (in USD billions) ........57

Figure 25: Quality of water from Chinese
river basins ........................................ 51

Figure 36: Summary of wastewater sanitation
costs (in USD billions) ........................58

Figure 26: Investment in water distribution
by type of cost, 2010 ..........................52

Figure 37: Investment in production and
supply of water vs. investment in
sanitation, 2010 .................................58

Figure 27: Investment expenditure
per inhabitant, 2010...........................52

Figure 38: The 3Ts...............................................59

Figure 28: Investment in water distribution,
2010 vs. 2016 .....................................53

Figure 39: Pledges of aid and aid payments
by domain, 2009 ................................60

Figure 29: Global investment in sanitation
infrastructure, 2010 ...........................54

Figure 40: Water infrastructure decline cycle ..... 61

Figure 30: Investment in wastewater sanitation,
2010 ...................................................54
Figure 31: Investment in the water sector
by type of activity ..............................55
Figure 32: Structure of investment, 2010 ............55

Figure 41: Water infrastructure improvement
cycle................................................... 61
Figure 42: Global and regional trends in water
supply, 1990 vs. 2008 .........................78
Figure 43: Global and regional trends in sanitation
practices, 1990 vs. 2008 .....................78

Figure 33: Level of collected wastewater
treatment, 2010 .................................56

PwC

|5

6 | Water: challenges, drivers and solutions | 2012

|

Introduction

Water has become one of the foremost modernday challenges in this early part of the third
millennium. This is because one of the targets of
the Millennium Development Goals is to halve the
proportion of the population without sustainable
access to safe drinking water between 2000
and 2015 and subsequently achieve universal
coverage. Another reason is that the era of
free drinking water in unlimited quantity is
over. During recent decades, a combination of
human demographics and human activity has
in many global regions transformed water from
an abundant element to a scarce resource.
The automatic response to perceived resource
scarcity is typically conditioned by economics
and the principal aim then becomes the optimal
management of the resource in question. However,
water is essential to the existence of human beings
and of all our planet’s flora and fauna. This means
that it is not just an economic good; it is also a
social and environmental good. Although water
quantity on Earth has been stable for millions of
years, water quality has deteriorated considerably.
Climatic changes, whether temporary or lasting,
are another complicating factor: some parts of
the globe are facing an increased risk of flooding
even as others are at risk of severe drought.
Water management has consequently become
both difficult and complex. The difficulty lies in
providing access to drinking water for a global
population that has risen from 1.5 billion at the
beginning of the 20th century to 7 billion today.
The complexity comes from the multifarious
aspects of water management, beginning with
technical, institutional and organisational

issues, the application of new technologies, legal
and regulatory considerations and regulatory
effectiveness. Other aspects are standards,
investment, costs, financing, pricing, governance,
and economic, financial, social and environmental
sustainability. Admittedly, the digital revolution
has made itself felt, but the impact on the sector
has remained modest. Since Antiquity, man has
had to keep building pipe networks and aqueducts
to channel water; unlike information, millions
of cubic metres of water cannot be transferred
from one place to another with a mere click.
Today, the issue of water is inseparable from
that of the sanitation facilities needed for the
treatment of wastewater prior to its discharge
back into the environment. The challenge here is
no less formidable than that concerning drinking
water. Water is essential to life and public health,
and sanitation is essential to human dignity, the
environment and – ultimately – water conservation.
Thus, water-related issues, which up to several
years ago interested only specialists and scientists,
are now a central concern for many, including
public and private operators, elected officials,
associations and citizen-consumers. In less than
30 years, society has come to recognise that
water management concerns us all, that it needs
to be approached on a planetary scale and that
negligence and ignorance with regard to water
could lead to serious problems incompatible
with human survival. All players in the water
sector need to rally urgently to the task of
finding holistic solutions for securing water
supplies for existing and future generations.
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Section I – Major
challenges and
stabilising factors
for the water sector

1.1. An abundant source
in stable quantities, but
of limited accessibility
The Earth’s water supply is – paradoxically
– both abundant and scarce. The planet has
more than 1,400 million km3 of water, of which
97.25% in the form of oceans and seas. However,
freshwater represents just 2.75% of that volume
or 39 million km3. In all, 75% of freshwater is
trapped in glaciers, as well as in ice, and 24.5%
is underground. Surface water, the sole truly
usable source, represents only 13,500 km3 or
one-hundred-thousandth of the planet’s water 1.

Figure 1: Availability of water on Earth
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1. Pidwirny, Michael J. “The Hydrologic Cycle”, Fundamentals of
Physical Geography, 2nd Edition, 2006
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The Earth’s water is renewed through a cycle
comprising evaporation, condensation and
return to the source. The cycle for surface water
averages less than 21 days, with nine days for
condensation/precipitation and 12 days for the
return of rainwater to the sea. Sixty percent of
rainwater evaporates in the atmosphere, 25%
infiltrates the soil and 15% finds its way into
lakes and rivers. The cycle for infiltration water
varies depending on the groundwater aquifers.

As we have seen, the Earth’s water supply is
abundant in absolute volume terms. However, only
a very small portion of it is available for human
requirements. The renewal of visible (surface)
water takes place over a nearly month-long cycle.
The length of the renewal cycle depends on
the nature of the water. The renewal cycle
for atmospheric water is eight days, that for
streams and rivers is 10 days to 20 days, that
for lakes is 20 years and that for underground
water and oceans is in excess of 1,000 years.

Figure 2: The water cycle
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1.2. Marked geographical disparities further impact
water availability
The availability of water is determined by
geographical location and climate. There are desert
areas (for example, the Sahara region and the
Middle East), regions with medium to high rainfall
(for example, some parts of South America, of

Sub-Saharan Africa and of tropical and equatorial
Asia) and places with a high density of water in the
form of ice (for example, Canada, northern Siberia
and the North Pole). At present, 85% of the world’s
inhabitants live in the more arid half of the Earth 2.

Figure 3: Freshwater availability and water stress, 2007

In 2007, several world regions were clearly
in a vulnerable situation or affected by water
stress. A number of regions, including Saharan
Africa, Southern Africa, the Middle East, central
Asia, central India and some parts of China,
were already experiencing waters shortages.
Water stress means that the supply of available and
accessible water is not sufficient, or will cease to be
sufficient in the near future, to meet the needs of users.
The pressure on water resources is already
evident. In some parts of the world, demand for
water exceeds the quantity available or produced
within regional frontiers. In 2000, a total of 508
million people in 38 countries were affected
by water stress. By 2025, 3 billion people in
48 countries could be in the same situation.

Depending on the available water supply, needs are
met through the exploitation of resources, which
may be renewable to a very limited extent or not
renewable at all. The Water Exploitation Index
(WEI), the reference index used by the United
Nations, measures the ratio between annual total
freshwater withdrawal and the long-term annual
average of renewable freshwater resources. The
index shows that regions with a severe water deficit
are those where over-exploitation of resources
and reserves is most acute 3. Such cases include
countries in North Africa, the Near East and the
Middle East, and some parts of Southern Europe
and Asia. The same situation applies in a number of
highly industrialised countries, such as the United
States, where the extent of water demand is causing
reserve depletion at a faster-than-normal rate.

2. OECD, OECD Environmental Outlook to 2030
3. UNDP Human Development Report 2006
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Figure 4: Exploitation of water reserves worldwide

The corollary to this situation is that the regions
where water resources are the least exploited are
those where access to water is least developed.
Access to water is assessed relative to population
density. In French-speaking North Africa, for
example, more than 80% of inhabitants have

access to water. However, the water comes
from reserves that are overexploited.
Aside from the availability of freshwater and
“theoretical” access to water, there are the equally
important matters of water supply and sanitation.

1.2.1. Water supply
The World Health Organisation (WHO) assesses drinking-water supply based on the type and quality of
access made available to people. The organisation recognises three types of drinking-water access – piped
water on premises, other improved drinking-water sources and unimproved drinking-water sources.
Table 1: The WHO and Unicef drinking water ladder

Piped water on premises

Piped household water connection located inside the user’s dwelling,
plot or yard.

Other improved drinkingwater sources

Public standpipes, tube wells or boreholes, protected dug wells, protected
springs and rainwater collection.

Unimproved drinkingwater sources

Unprotected dug wells, unprotected springs, carts with small tank/drum,
surface water (river, dam, lake, pond, stream, canal or irrigation channels),
and bottled water.

In 2008, 57% of the world’s population had
access to an improved source of drinking water
(piped water connection in the user’s dwelling,
plot or yard, or to water sources), 30% used
other improved drinking-water sources (public

taps or standpipes, tube wells, boreholes,
protected springs and rainwater collection)
and the remaining 13% relied on unimproved
sources (unprotected dug wells, unprotected
springs, surface water or irrigation channels) 4.

4. WHO and Unicef, 2010 Update Report on Progress on
Sanitation and Drinking Water
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Figure 5: Global and regional trends in water supply in 2008

Thanks to the spread of piped household
connections, several world regions experienced a
strong improvement in water access between 1990
and 2008. Such regions include eastern Asia (use of
improved water sources by 83% of the population
in 2008 versus 55% in 1990) and North Africa
(80% in 2008 versus 58% in 1990). Direct access
to water is available to 33% of the population in
Southeast Asia, 23% in South Asia and 16% in SubSaharan Africa. However, between 44% and 53%
of those three regions’ inhabitants still use water
obtained from public standpipes, wells, boreholes,
protected springs or rainwater collection.
Urban areas enjoy better water-supply coverage.
In 2008, 96% of the global urban population had
access to improved drinking-water sources versus
78% in rural areas. In developed regions, the rural
and urban water access rates are currently 98% and
100% respectively versus 76% and 94% in developing
regions. In Sub-Saharan Africa, 47% of the rural
population uses improved drinking-water sources
versus 83% in urban areas. In all, 84% of the 884
million inhabitants in the world without access to an
improved drinking-water source live in rural areas.
It must be pointed out that the figure of 884
million people without access to safe drinking

water is widely contested. Critics believe it to be a
considerable underestimation on the grounds that
it only takes account of persons who use water that
has been contaminated by animal faeces deemed
dangerous to human health. There are, indeed,
many other cases around the world of people not
having access to drinking water. The AquaFed 5
international federation of private water operators
has found that access to an “improved” source of
drinking water, i.e., water obtained from a tap
in the home or nearby, or from other “improved”
sources, is not always the same as access to safe
drinking water. Based on related estimations and
extrapolations, 1.9 billion people only have access
to unsafe water (it contains, for example, arsenic,
coliforms, or chemical, physical or biological
contaminants) and 1.6 billion people have access
to water of doubtful quality. On that premise, only
3.5 billion people have access to water that is safe,
meaning that two conditions for virtually-assured
safety are met: (i) the chemical and biological
quality of the water is appropriately verified;
and (ii) precautions are taken to ensure that no
contamination occurs during the transfer of the
water from the source to the place of use, not
least of all, the home. Based on that definition of
water safety, roughly 50% of the global population
uses water of dangerous or doubtful quality.

5. Les besoins en eau potable dans le monde sont sous-estimés :
des milliards de personnes sont concernées, Gérard Payen,
President of AquaFed, November 2011
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1.2.2. Sanitation
The situation with regard to sanitation is even more serious. The WHO recognises four types of access
to sanitation: improved facilities, shared facilities, unimproved facilities and open defecation.
Figure 6: Global and regional trends in sanitation practices in 2008

Sub-Saharan Africa and South Asia remain the
regions with the lowest use of improved sanitation
facilities. Between 1990 and 2008, progress in
the sphere of sanitation in those regions was
slower than in other developing regions.
Sanitation facilities are better in urban areas. In
2008, 76% of the global urban population had
access to improved sanitation facilities versus
just 45% in rural areas. In developed regions,
the rural and urban access rates are currently
96% and 100% respectively versus 40% and 68%
in developing regions. Sub-Saharan Africa and
South Asia are trailing behind, with respectively
76% and 74% of rural dwellers having no
access to improved sanitation facilities.

According to the WHO, by 2015, 2.4 billion
people will not have access to basic sanitation
and close to 4 billion people will not have
access to shared sanitation facilities.6 Rural
dwellers are expected to account for 70% of
people without access to improved sanitation
facilities. This increases the appeal of migrating
to urban areas and explains the steady demand
growth in towns and cities. In Asia, the nearly
60% projected surge in the urban population
by 2025 is likely to create water shortages. 7
Alongside localised water stress resulting from
the demand-supply imbalance is the issue of
water quality at both ends of the supply chain.

6. WHO and Unicef, 2008 Update Report on Progress on
Sanitation and Drinking Water
7. Asian River Restoration Network and the fresh and coastal
waters session, 2007
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1.3. Dwindling of resources of good-quality water
owing to major structural factors
1.3.1. Demographic and urbanisation growth mechanically
increases demand for domestic water
During the 20th century, water withdrawal worldwide rose sevenfold and projections through to 2025
are consistent with that trend. Water withdrawal exceeded the 4,000 km3 mark in 2000 and will top
5,000 km3 in 2025. The 80 million-strong growth in the human population each year has an impact of
nearly 64 km3 on annual freshwater demand.
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Figure 7: Change in water withdrawal and the global population, 1950-2025 8
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*Loss of reserves: reduction in water through pollution or a decline in the quality of reserves.

An estimated 90% of the 2 billion people who are
expected to be added to the worldwide population
by 2050 will live in developing countries. Many
of them will live in regions already experiencing
water stress or without sustainable access to
drinking water and adequate sanitation. Water
volume requirements will be exacerbated by
the population’s greater life expectancy.
Coastal and urban areas will be the first to be
affected by massive migration. By 2030, nearly
60% of the global population will live in towns
and cities and 81% of urban humanity will
live in vulnerable and developing regions.

8. FAO 2010, UN Water 2009, World Bank 2008
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In 2010, water withdrawal for domestic use was estimated by the United Nations at 472 km3 or 11% of
total water withdrawal worldwide. It is used to supply towns, cities and rural communities. Withdrawal
should be 30% higher by 2025. The water is used for drinking, hygiene and various domestic purposes. 10
1.3.2. Production of water-intensive
foodstuffs is on a rising trend
Food security is an imperative and is inextricably
linked to the availability of water resources.
Agriculture has traditionally accounted for the bulk
of worldwide water consumption, representing
70% of water withdrawal on average. Agricultural
production has increased in line with global
demographic growth. The FAO expects demand
for food to remain on a rising trend in response
to demographic and income growth. Demand
for cereals (for human and animal consumption)
should reach 3 billion tonnes in 2050. Annual
cereal output will need to increase by nearly 1
billion tonnes from 2.1 billion tonnes today. Annual
meat production will need to rise by more than 200
million tonnes to 470 million tonnes in 2050, with
consumption in developing countries representing
72% versus 58% at present. According to the
FAO, water withdrawal for agricultural irrigation
is likely to increase at a nearly 11% annual
pace to 2,906 km3 by 2050 on the back of more
efficient water use and improved crop yields. 11

Geographical and rainfall disparities, together with
the quest for productivity gains, have led to the
increased use of irrigation. Irrigated land increased
fivefold during the 20th century. In addition,
certain emerging and developing countries (for
example, Côte d’Ivoire, Brazil and Morocco)
increase production in order to raise export
levels. According to the FAO, rainfed agriculture
covers 80% of arable land and contributes 60%
of food production, whereas irrigated agriculture
covers 20% of arable land and contributes 40%
of food production. Water consumption varies
depending on foodstuffs: 1,500 litres of water for
1 kg of wheat, triple that amount for on average
1 kg of rice, 4,300 litres for 1 kg of poultry and
15,400 litres for 1 kg of beef 12. In 2010, the
United Nations estimated that water withdrawal
and consumption (respectively 3,189 km3 and
2,252 km3 at the time) would need to rise by 13%
by 2025 to meet the food requirements of a global
population with an additional 764 million people.

9. UN Water, FAO Aquastat 2010, World Urbanization Prospects,
FAO, PwC Analysis
10. http://webworld.unesco.org/water/ihp/db/shiklomanov/part’3/
HTML/Tb_18.html
11. FAO, How to Feed the World in 2050, 2009

12. UNESCO – IHE: http://www.waterfootprint.org (5 October
2007)
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1.3.3. Industrial requirements weigh
more and more heavily in the balance

1.3.4. Urbanisation is keeping
domestic use on an upward trend

In 2000, water withdrawal for industrial and
energy purposes taken together was 776 km3
or 19% of total water withdrawal 13. In 2010,
industry- and energy-related water withdrawal
exceeded 900 km3 and is expected to grow by
nearly 30% by 2025. Industrial demand, initially
powered by the industrialisation of the world’s
old economies, is experiencing a resurgence as
emerging and developing countries gradually close
the gap. This is because water is vital to industries
like hydropower, metallurgy, mining and paper.

Domestic use represents on average 11% of
total water withdrawal worldwide and is used
to supply towns, cities and rural communities.
Withdrawal should be 33% above the current
level of roughly 487 km3 by 2025. The water is
used for drinking, hygiene and various domestic
purposes. Note that only 1.5% of drinking water
is effectively used for drinking purposes.

The production of nuclear energy and hydropower
accounts for 57% of industry-related water
withdrawal versus 40% for industrial processes
and 3% for thermal power generation.

1.3.5. The situation varies
across continents and regions,
reflecting differing realities
The use of withdrawn water varies across
world regions and is conditioned by each
region’s degree of development. In the longindustrialised countries, water withdrawal for
industrial purposes is at least equal to water
withdrawal for use in agriculture. In emerging
and transitional economies, agriculture
remains the biggest water consumer.

Figure 9: Use of withdrawn water by region, 2003 14
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13. FAO Aquastat 2010
14. FAO - Aquastat. - www.fao.org/nr/water/aquastat (November 2010)
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Volumes of consumed and withdrawn water also vary markedly across regions. In 2010, the Asian
continent was by far the largest contributor to worldwide water consumption and withdrawal, accounting
for 66% and 59% respectively. Next in line were Europe and North America. Developing regions,
excluding Asia, were the smallest consumers.
Figure 10: Water withdrawal and consumption by region, 2010 15

15. State Hydrological Institute (St. Petersburg, Russia) edited by I. Shiklomanov
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1.4. Human activity is
accelerating the deterioration
in the Earth’s water capital
For centuries, a very large portion of natural
freshwater could be used directly for human
purposes without special treatment. However,
the second half of the 20th century was
marked by the large-scale deterioration
and change in the water renewal cycle.
Human activity is the root cause of this situation.
In agriculture: the massive use of pesticides,
herbicides and nitrogenous fertilisers has grave
consequences for groundwater layers. The pollution
process is slow and the effect on water resources
is long-lived. At the same time, surface water is
polluted by waste discharges from livestock farms.
In industry: waste containing over 100,000
chemical components is discharged into
waterways. Eutrophication, a process resulting
from a high concentration of nutrients (mainly
phosphorus and nitrogen), significantly reduces the
suitability of water for use. Another contributing
factor is the increased transfer of very polluting
industries from high-income countries to emerging
market economies, which are less well equipped
to treat industrial waste and wastewater.
In urban areas: the natural runoff process is
hindered by solid buildings. In addition, rainwater
collects chemicals and other concentrated forms
of pollutant (such as zinc and lead), which are
then carried directly into streams and rivers.
Rainwater is discharged with no prior treatment,
especially in emerging and the least developed
regions. In developing countries, more than
80% of wastewater is currently discharged
into the environment in an untreated state,
polluting rivers, lakes and coastal areas.

In 2010, less than 20% of drainage basins
worldwide contained water of suitable quality.
The quantity of good-quality water is in
substantial decline. Another dimension is added
to the problem of water scarcity by the impact
of climate change, which might undermine the
“traditional” water cycle described earlier and,
thereby, the stabilising factors underpinning the
supply of water. Changes are already discernible:
concentrated bursts of torrential rainfall, runoff
incidents, flooding, droughts and other climatic
events increased sharply during the second
half of the 20th century, supporting the widely
held perception of an intensification of extreme
weather phenomena. Based on IPCC projections,
the incidence of severe weather phenomena
should remain on a rising trend through to 2050.
The growing use of natural freshwater
reserves and the spread of pollution have
caused a relentless decline in unpolluted
freshwater resources since the middle of the
19th century, as shown in the chart below. 16
Figure 11: Change in water resources
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16. The “World Water Vision”, presented by The World Water
Council at the Second World Water Forum in The Hague in March
2000
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Section II - Key players
in the water sector
value chain

In this section, we present the key players in the water
value chain: operators, system designers/integrators,
equipment manufacturers and regulators. The diverse
profiles within each main player category reflect the
enormous differences in local conditions (scope of
operations, socio-economic service backdrop) and demand
(type of customer, nature of services), which highlight
the complexity of water issues around the world.
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2.1. Differing situations
and needs…
2.1.1. Socio-economic service backdrop
The socio-economic service backdrop is typically
major city centres and peri-urban and rural areas,
which pose distinct constraints for operators.
Urbain area
Water management priorities in urban
areas are determined by the degree of
development of the country concerned.
In developed countries, the provision of drinking
water and sanitation in towns and cities is
facilitated by the existence of infrastructure
and networks. As such, priorities are mainly:
• network maintenance and upgrades: action
required is largely determined by the continuity
and quality of past maintenance. There is a
relative increase in costs as a result of lower
consumption and the oversized nature of
networks;
• stringent water treatment and sanitation
requirements. These requirements are
established under national or international
regulations aimed at ensuring health security for
consumers by reference to public health priorities
(for example, those enshrined for more than a
century in France’s 1902 law). Environmental
protection is a more recent addition. The Water
Framework Directive (European Union, 2000)
and the New South Wales Water Management
Act (Australia, 2000) both contain ambitious
environmental objectives (which are cited by
UNEP 17).
Many emerging countries are experiencing
massive urban expansion that is often disorderly
and uncontrolled. Key players in the water
sector are faced with inadequate – or a lack of
– infrastructure, worsening water scarcity and
the rapid deterioration of water quality. In this
context, the main challenges are as follows:

17. The Greening of Water Law: Managing Freshwater Resources
for People and the Environment, UNEP, 2010
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• the renovation of networks or the creation of
infrastructure from scratch, involving heavy
investment;
• the overexploitation of groundwater sources
(water withdrawal from increasingly deep or
distant aquifers in quantities exceeding recharge
rates), leading to a decline in the quality of the
water withdrawn (saline intrusion), increased
catchment/pumping costs and, over the longer
term, the possible exhaustion of water resources;
• the concentration of pollution resulting from
human residential and industrial activity, leading
to risks to public health and the environment, and
to the need for large-scale sanitation facilities.
Peri-urban and rural areas
Although different overall, peri-urban
and rural areas may present a number of
similarities from an operator standpoint.
This is because in the water sector, the term
“rural” is applied not only to villages, but also
to small towns with up to tens of thousands
of inhabitants. Key characteristics include:
• disorganised town planning (peri-urban areas)
or low population density (rural areas), resulting
in the need for heavy investment and high
running costs. Operators face coverage- and
efficiency-related challenges;
• a served population characterised by low
incomes and relatively low consumption, with a
potential impact on the operator’s revenue
streams;
• essential sanitation-related challenges, given
that the service is at best limited to the collection
of wastewater, without any subsequent
treatment, or may even be non-existent.
These circumstances make it difficult for
operators to keep providing a service over
the long term. The conventional networks
managed by operators remain the exception and
therefore two main categories of drinking-water
distribution systems prevail: (i) ancestral systems
like manually-operated wells and boreholes
that are traditionally managed by communities

(associations), but also increasingly (ii) small
networks of private connections or standpipes
that are managed by small private or public
operators. Professionalisation and compliance
with standards are critical considerations for these
very small-scale providers, which are now offered
technical and financial assistance services to
help them address the difficulties encountered.
2.1.2. Scope of operations
Depending on the historical policy choices in
the country concerned, water management may
be conducted at the grassroots level (i.e., at the
local-authority level, as in France, the United
States and Germany), or at an intermediate level
(as in Brazil and the United Kingdom), or at the
national level with a single operator empowered
to delegate the management of the service (as in
Senegal and Morocco). In recent years, the trend
has been towards the decentralisation of powers
and responsibilities to local authorities, which are
best acquainted with local realities in terms of the
state of water resources and user expectations.

purity ensured through processes like ultra/
micro/nanofiltration. Industrial requirements
also involve wastewater treatment, which may be
very complex – zero liquid discharge, treatment
of the toxic compounds (mercury, arsenic and
cyanide) present in mining wastewater by means
of coagulation and flocculation, or biological
treatment of agri-food wastewater. In addition,
wastewater recycling and reuse have become key
concerns for many water-intensive industries.
Domestic use

2.1.3. Services provided and users

The two major services for domestic customers
are the (i) distribution of drinking water and (ii)
wastewater collection and treatment. The two
services may be supplied by a single operator
or may be split between several operators.
Establishing a typology of water users is far
from straightforward. However, broad country
development stages (developed, emerging and
developing) may be a useful starting point.
Users’ differing needs and income levels must
also be factored into the equation. Another
aspect is users’ perception of the two major
services provided, which may vary appreciably,
especially across country categories.

Water consumption volumes are highly uneven
across use categories, which are primarily
agriculture (70% of water withdrawal), industry
(19%) and domestic (11%). Agricultural use is
excluded from this analysis of key players in
the water value chain, as irrigation, although
extremely water-intensive, is rarely a feature of
conventional operator-based water distribution.

In developed countries, expectations are
demanding with regard to service quality for
drinking water and sanitation. They go hand in
hand with stringent regulations and a relatively
high ability and willingness to pay for overall
water services. However, developed countries
also have a not inconsiderable proportion of lowincome users with diminished purchasing power.

Industrial use

In developing countries, low-income consumers
are very numerous and are more interested in
basic water services (small volumes, water quality
compatible with health requirements). In such
countries, the vast majority of the population
has little ability to pay. Willingness to pay may
be similarly low, particularly with regard to
sanitation services perceived as secondary in
importance to access to drinking water.

Services for industrial users comprise mainly the
supply of process water (for surface treatment,
electronic components, the agri-food industries
and so forth) and the treatment of industrial
wastewater. Demand is centred on both highvolume consumption (for example, by the cooling
systems for energy-production units, refineries
and chemical industries) and the quality of the
water to be used. Many technological processes
call for water of a precise quality, with water
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In emerging countries, the ranks of
the poor are still relatively swollen
and the middle class is expanding at a
rapid pace. As a result, consumers in
emerging countries have characteristics
in common with those in both
developed and developing countries.

2.2. …met by diverse
players
2.2.1. Equipment manufacturers
Equipment manufacturers produce endto-end equipment and technologies, from
basic network components like pipes to
complex treatment and desalination plants.
Some of the equipment and technologies are
sector-specific, whereas others have wider
uses, for example, construction, measurement,
plastics, chemical and mechanical applications,
and the transport of liquids in general.
Equipment manufactured for the water sector
is mainly used for the following purposes:
• catchment and drilling (pumps);
• transport (connections, pipes, pumps, sluice gate,
filters, taps, vents, fountains, etc.);
• treatment (filters, membranes, ventilators,
stirring rods, basins, and chemical, mechanical
and biological processes);
• disinfection (clarifiers, desanders, bioreactors
and non-collective sanitation systems);
• measurement (sampling, analyses and
metrology/electronic surveillance/recording/
continuous quality monitoring equipment);
• management of industrial effluents (process
equipment).
Estimates regarding the water equipment market
vary depending on the content of sub-sector
definitions. According to the GWI’s “Global
Water Market 2011” report, the worldwide
market for industrial and domestic water
equipment is worth an estimated USD 187.5
billion. This amount breaks down as follows:
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Figure 12: Worldwide market for industrial and domestic
water equipment
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Pumps and pipes together represent 35% of capital
expenditure (50% including pipe rehabilitation
services).
Basic network equipment
Market players range from large international groups
(from the United States, Germany, Japan, Switzerland,
the United Kingdom, Denmark and France) with
an extensive range of products to local players with
generally narrower product offerings. Local players
continue to benefit from the existence of differing
standards across regions and countries (physical
standards, water quality requirements and so forth).
For example, valve-related standards are broadly
convergent in South America, Europe and Japan, but
the United Kingdom, South Africa, Australia and the
United States apply their own requirements. Therefore,
any international player wishing to enter the latter
markets is obliged to create adapted product ranges.
The core supplies provided by equipment
manufacturers in the water sector are
infrastructure-related (principally pipes, pumps
and valves) and are used for both network
upgrades in developed countries and the building
of new infrastructure in emerging and fastgrowing countries. Equipment manufacturers
also supply other liquid-transport markets
that are seeing stronger growth and are more
lucrative (in particular, the oil and gas industry).
The water sector is not a strategic priority for
players because the related products offer
thin margins (5% to 10%) and are becoming

commodity items. For this reason, suppliers
typically resort to diversification in order to
achieve a wider, higher value-added range of
equipment and services or pursue specialist
acquisitions as a means of moving upmarket.
Water treatment and sanitation equipment
Water treatment and sanitation operations involve
collecting and treating water to achieve a particular
environmental water quality (determined by,
for example, pollution and suspended-matter
content, and aspect). More advanced treatment
is applied to make the water drinkable. Based
on the quality of the raw water or of the treated
effluents, and on the targeted quality of the final
treated water, the number of stages and the type
of processes involved may vary considerably.
The equipment market is dominated by
international companies which are mainly
American, German, Japanese, British and
Canadian. There is also a large contingent
of cutting-edge technology specialists and a
number of players with a very local focus.
The market is seeing consolidation among
companies. Equipment manufacturers (notably GE
and Siemens) were the first concerned, but major
operators like Veolia and Suez also now seem to be
emphasising vertical integration. These moves are
intended to enable the provision of standardised
turn-key solutions (particularly for desalination
and water reuse plants) which deliver economies
of scale, opportunities for the provision of
complementary assistance all along the value chain
and cost reduction throughout project life cycles.
The treatment and sanitation market is more
complex than that for basic equipment because
it is more fragmented (no equipment represents
more than 10% of a given installation’s value) and
barriers to entry are powerful. Markets are often
also regional or even local in nature because of
the variety of standards and technology solutions
across areas. In the case of new technologies,
which typically enjoy intellectual property
protection, specialist providers can impose
high prices and reap healthy profit margins.
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The “Equipment” category referred to in
Figure 12 may be broken down as follows:

Figure 14: Water technology valuation continuum, 2008

Figure 13: Breakdown of worldwide equipment market
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Standard process and mud treatment equipment
represent more than 40% of the market. Next in
line are filtration systems, disinfection equipment,
and diversions and screens, each with 7% to 9%
of the market. Meters and membranes represent
respectively nearly 5% and 3% of demand.
Conventional treatment technologies like chlorine
treatment still account for the bulk of market
volume. However, complementary advanced
treatments, new disinfection solutions and the
intelligent technologies developed in recent
years (for example, UV, nano/ultrafiltration,
membranes, desalination, water reuse, energy
efficiency-enhancing equipment for installations
and intelligent measuring tools) all offer strong
added value and should see robust growth
of nearly 20% annually in some cases.
The Goldman Sachs water technology valuation
continuum 18 is presented in the chart below.
It shows a pronounced valuation differential
between companies based on the technologies
used, with an EV/EBITDA multiple 19 range of 8x
to 20x for basic equipment and new technologies.

2

Less

Embedded water technology and growth

More

In developed countries, demand is supported by
increasingly stringent regulations and growing
public awareness of risks concerning water
quality (diseases, epidemics and so forth). In other
regions subject to severe water stress or intensive
urbanisation, new technologies are embraced
as a means of enhancing water supply coverage,
responding to public health concerns and ensuring
better quality of life. In particular, demand for
testing and measuring devices should be boosted
by regulatory requirements (for example, in
respect of new contaminants) and by the need
to assess the efficiency of water management.
We have chosen to focus here on two particularly
promising areas of technological innovation –
wastewater reuse and water desalination.
Wastewater reuse involves the collection
and treatment of effluents with a view to new
applications: recharge of groundwater layers,
rivers and oceans; industrial uses; irrigation;
cooling/heating systems; and even drinking water.
It is a means of limiting resource consumption
(provided that prices are appropriately adjusted)
and at the same time of avoiding the discharge
of dirty or polluted water into the environment.
Thanks to the progress made with advanced
treatment technologies, wastewater reuse is now
a technologically feasible solution. Those most

18. Source: Goldman Sachs 2008, The Essentials of Investing in
the Water Sector; version 2.0
19. Ratio between LTM EV (Last Twelve Months Enterprise Value)
and EBITDA (Earnings Before Interest, Taxes, Depreciation and
Amortisation)
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concerned include membrane manufacturers
and system providers (notably Asahi, Dow,
Eimco, GE Zenon, Hydranautics, Hyflux, Koch
Membrane Systems, Kubota, Norit X-Flow, Pall,
Siemens Memcor, Toray and Woongjin); suppliers
of UV disinfection solutions and other advanced
treatments (for example, Atlantium, BWT,
Degrémont Ozonia, Fuji, ITT Wedeco, MIOX,
Mitsubishi Electric Power Products, ProMinent,
Severn Trent Services, Siemens Water Technologies
and Trojan UV); designers and/or integrators
(for example, AECOM, Black & Veatch, CDM,
CH2M Hill and MWH); and operators of water
purification plants (in particular, Acciona, Acwa
Services, Aqualia, Befesa, Biwater, Degrémont,
GE Water, Hyflux, Keppel Seghers, Siemens
Water Technologies, Veolia Water Solutions &
Technologies and Wabag). The expertise applied
is derived from other applications, none of which
is wastewater recycling-specific (a factor that
makes it difficult to define sector boundaries).
In practice, the growth of the wastewater
reuse market is indirectly beneficial to an even
larger swath of companies encompassing all
equipment manufacturers involved in water
transport, water treatment and sanitation.
Wastewater reuse is practised in the United
States, Australia, Asia, the Persian Gulf and
the Mediterranean Basin (reuse of urban
wastewater in agriculture), and is largely the
norm in Israel (recycling of 70% of sewage).
Demand for wastewater reuse is growing strongly
worldwide. It is estimated that the volume of
recycled water will virtually double over the
next five years. According to recycling experts,
demand growth will be uneven across regions.
It should be very strong (40% to 60%) in areas
subject to severe water stress (Spain, Italy and
Australia) or intensive urbanisation (China) and
strong in industrialised countries (about 25%).
The main obstacles to massive expansion for
drinking water purposes are public unwillingness
to use water obtained from effluents and the high
financial cost involved, which is a deterrent to
risk-taking on the part of customers. Nevertheless,

on islands, in coastal towns and in areas where
the available supply of water is limited, or in
the event of water use conflicts, wastewater
recycling is an increasingly attractive option.
Desalination is the process of removing salt and
other minerals from water (sea water, brackish
water, river water, purified water and so forth).
The main technologies used are distillation and
reverse osmosis. Desalination currently meets
less than 0.5% 20 of water needs worldwide. This
apparent under-utilisation may seem astonishing,
given that one-quarter of the world’s inhabitants
live less than 25 km from a coast. However,
although salt water is both abundant and easily
accessible, there are two other requisites for
the installation of desalination facilities:
• the capacity to finance capital expenditure and
operating costs above levels for conventional
solutions;
• the absence of less costly alternatives.
Although desalination-related costs have fallen
considerably (operating costs are now onequarter of what they were 30 years ago), the
technology is still relatively expensive. It is also
overly energy-intensive, despite the improvement
achieved in recent years (to 4 kWh/m3 currently
versus about 8 kWh/m3 in the 1990s, with
a target of less than 2 kWh/m3 by 2015).
Desalination providers include Energy Recovery
(ERII), Degrémont, VWST and SITEM (for
heat-sourced desalination, in particular).
Another sticking point for desalination projects is
the matter of environmental and socio-economic
impacts, which can delay the granting of plant
permits. Concerns focus primarily on the impact
on marine life (from the discharge of brine
or the entanglement of marine organisms in
intake structures) and secondarily on potential
local opposition to development projects
made possible by the availability of water.
Desalination is nevertheless gaining currency in
coastal areas affected by severe water stress, with
demand growing at a nearly 10% annual pace.

20. Source: GWI, Global Water Market 2011
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2.2.2. Designers/integrators

2.2.3. Operators

Designers/integrators provide engineering
and construction services for the installation
of equipment ranging from simple networks
to highly complex treatment facilities.

Operators manage water services, i.e., the
supply of drinking water to consumers and/
or the management of resulting wastewater.

The line between companies that provide
engineering and construction services and
operators is increasingly blurred. This is because
engineering and construction providers have used
the expertise acquired in a particular technology
to lay claim to a number of markets in an operator
capacity. It is, therefore, more appropriate to
distinguish between international and local
companies which provide pure construction and
engineering services that may or may not be water
sector-specific, on the one hand, and companies
which also have the capacity to act as operators,
often in the sphere of treatment facility activities.
In recent times, the application of technologies
like desalination has enabled a number of
construction companies to develop operatortype skills. Such companies include the Spanish
players mentioned later in this report in the
operator category and Singapore-based Hyflux.

There are three major operator categories: public,
private and a combination of the two. The vast
majority of the global population is currently
served by public operators. However, since the
late 1990s, there has been a steady increase in
private operators’ share of global consumers.
Based on the most recent data available 21, the
proportion of the global population served by
the private sector in 2011 was 13% versus 5% in
1999. This means that the private sector’s share
of water management has more than doubled
in the space of a decade. The percentage is
expected to reach 16% in 2015 and 21% in 2025.
Public operators
The vast majority of the global population
is currently served – and will continue to be
served – by the public sector. A public operator
is defined as an organisation that is majorityowned and controlled by the government.
Public operators may work within several
frameworks. Firstly, there is the decentralised
approach, corresponding to the widespread
model for municipal water management. There
are also parastatal-type public entities, which
have autonomy, but are subject to specific
legislation. Finally, there are public companies
that resemble conventional businesses, but their
shares are owned by local, regional or national
authorities. Their organisational structure
is typically like that of a private company
and they may be subject to private law.

21. The estimates and market shares concerning served
population cited in this section are derived from the Pinsent
Masons Water Yearbook 2010-2011. They take account of
inhabitants with drinking water and/or sanitation services
provided by a private operator
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The World Bank 2006 report entitled
“Characteristics of well performing public
water utilities” describes the features that have
accompanied the spiralling decline (to varying
degrees) in public operators’ performances in
many countries. Such features are low tariffs
and low payment collection; inefficient water
use by consumers, cost inflation from high
consumption and substantial system losses;
postponed infrastructure investment and
maintenance; service deterioration; consumers’
lessening willingness to pay; operators living
off state subsidies; autonomy and incentive loss
by managers; a consistent decline in service
efficiency; increasing demand for subsidies, which
often fail to materialise; operators unable to pay
wages; and recurrent costs. Over time, assets and
service quality deteriorate, generating future
financing requirements of considerable proportion.

response to customer complaints). Examples of
well-performing operators provided in the report
are PUB in Singapore, the Philadelphia Water
Department in the United States, SANASA in
Brazil, SONEDE in Tunisia and Uganda’s NWSC.

The two chief difficulties encountered in the
public management of water are low government
inducement for operators to perform and operators’
dependence on the government’s overall fiscal
situation, resulting in a lack of financial autonomy.
In such circumstances, business management
is dictated by short-term political interests that
do nothing to enhance service efficiency.

Private operators

The World Bank report also outlines the
characteristics shared by public operators currently
considered to be well performing. They include a
degree of external autonomy (monitoring of cost
recovery, capacity to recruit and retain competent
staff at competitive salaries); performance targets
underpinned by KPIs (indicators assessing service
continuity, water quality, the level of receipts
and complaints handling) and by external
financial audits; internal financial management
accountability (performance-based remuneration
of management and employees, annual staff
appraisals and staff training); market orientation
(outsourcing of certain functions, benchmarking
in various spheres like customer satisfaction and
service quality); and customer orientation (opinion
polls, provision of timely information to customers,

In developed countries, some public operators
have strengthened their technical and managerial
expertise by taking on employees of private
companies upon the expiry of certain delegated
management contracts. In certain places, this has
led to a degree of remunicipalisation of water and
sanitation management in the wake of delegation
to the private sector. In the coming years, it
will be interesting to observe the sustainability
of that trend based on the performances of
local government-operated waterworks,
particularly as regards the management of
assets, service quality and water tariffs.

Two main models are used in the case of
management by a private operator:
• Total privatisation of service and infrastructure:
the United Kingdom and Chile are the only two
countries to have opted for the total privatisation
of their water sector, a decision made in both
countries in the late 1980s. Regulation is assured
by an independent regulatory body – the Office
of Water Services (OFWAT) in the United
Kingdom and the Superintendencia de Servicios
Sanitarios in Chile.
• Delegation of public water and sanitation services
to the private sector: this is the prevalent form of
private-sector participation in water management.
The extent of the private operator’s involvement
varies depending on the business model adopted
and the contract framework. However,
infrastructure always remains the property of the
authorities (or returns to ownership by the
authorities upon contract expiry in cases where
investments have been made by the private
operator during the term of the contract). There
are many, varied approaches to public service
delegation, which are dealt with in Section III.
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Since 2000, the private sector has undergone
profound changes. Operators of highly distinct
sizes encompassing two international giants,
national and regional operators, and private,
family-owned, small-scale players populate the
sector. Changes in the private operator landscape
have been accompanied by equally marked
shifts in strategy during the past decade.
In 2001, the “big five” (France’s Suez, Veolia
and Saur, Germany’s RWE and Spain’s Aguas de
Barcelonas 22) accounted for 73% of the population
served by the private sector, but their overall
market share had fallen to 31% by 2011. In that
year, Veolia and Suez each had nearly 125 million
customers, corresponding to 27% of the population
served by the private sector. Other notable players
making headway include FCC of Spain and SABESP
of Brazil, which each hold 3% of the market (i.e.,
the present combined market share of Saur and
RWE), and four Chinese operators (Shanghai
Industrial Holdings, Beijing Capital Co., Beijing
Enterprise Water and Chongqing Water Group)
with a combined market share of close to 10%.
The past decade notably marked the end
of market domination by the historically
present multinationals and the rapid rise of
national operators in developing and emerging
countries. A more detailed overview of these
private operators is provided in Section III.
Community and associative management
In the rural and semi-urban areas of developing
countries, water management may also be
provided at the community level. The traditionallyinformal nature of this ancestral approach to
water management has been changed by the
mid-1990s emergence, especially in Sub-Saharan
Africa, of entities with a clearer legal status,
such as consumer associations and management
committees. Such bodies aim first and foremost
to provide water services and represent users.

22. Aguas de Barcelonas (Agbar) has been a subsidiary of Suez
Environnement since May 2010
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Mali and Benin, for example, have each seen the
establishment of an association of water users
(Association des Usagers de l’Eau – AUE) for the
purposes of promoting community drinkingwater supply systems and managing equipment.
In Senegal, several hundred operating permits
have been granted to associations of borehole
users (ASUFOR) since 2000. Such associations
remain very popular in Senegal, but Benin has
now introduced tripartite delegated management
contracts involving regional authorities, consumer
associations and private delegated managers.
However, the trend since the mid-2000s has
been towards delegating the role of operator to
private players rather than to associations, with
a view to aiding the professionalisation of water
services and thereby improving performance.
Associative management poses a number of
constraints. The participatory approach adopted
has the merit of allowing local populations to
express their views and thereby provides deeper
insight into users’ needs. However, mainly because
of their small scale, associations generally have
relatively limited technical skills and financial
wherewithal – a situation inhibitive to equipment
extension, upgrade and maintenance. If their
members are well trained, associations can easily
perform water distribution, but production is a
more complex matter. Assistance with technical
and financial issues is absolutely essential, and
advisory and monitoring units have been set
up to support associations in those fields. For
example, a technical and financial monitoring
service (STEFI) has been introduced in Mali and
subsequently in Chad and Niger. These monitoring
services are performed by private providers in
exchange for a fee factored into the price of water.

2.2.4. Regulators
The role of regulators is to establish and
enforce the rules governing the water sector.
This role embraces issues concerning water
prospecting and conservation; pollution
assessment and reduction; regulation of water
use; regulation of water tariffs; compliance
with health and water quality standards;
access to water; consumer satisfaction
levels; and infrastructure maintenance.
The role and prerogatives of regulators fall
within the province of governance, which
is dealt with later in this document.
Regulation, a necessity for the water sector
The water sector is a natural monopoly of a local
nature with a very low exposure to competitive
pressure as a result of the global and/or local
oligopoly formed by operators. Market forces
consequently cannot be relied upon to ensure
efficiency and optimal pricing. As such, regulation
is essential for the attainment of long-term
policy objectives, the equitable treatment of all
stakeholders and the protection of users (especially
the poor) from possible unfair practices by private
water operators. Regulation also serves to protect
the private sector from arbitrary political decisions.
Although approaches tend to be country-specific, it
is possible to identify common strands, as follows:
• There is no systematic correlation between a
given country’s institutional organisation (for
example, a federal structure) and the
organisation of sector regulation.
• There is no blueprint for defining the roles and
responsibilities of the various ministries and
government levels involved in the water sector.
However, observable trends include:
- the decentralised application of public policies,
not necessarily accompanied by an increase in
the financial and technical resources allocated
to regional/local authorities;
- a preference for water management at
basin level;
- the implementation of a coordinated framework
at the national level (supervisory ministry,
interministerial entity or mechanisms,
dedicated coordination entity), with a view to

improving information exchanges and avoiding
overlaps between areas of responsibility;
- increased recourse to the private sector in some
countries, for two main purposes: (i) the
operation of infrastructure and, in some cases,
infrastructure investment to counter public
spending cutbacks; and (ii) the securing of
technical and managerial expertise.
International supervision
The existence of transboundary rivers makes
it necessary to achieve cooperation among
several countries with regard to the exploitation
and conservation of water resources. Such
cooperation is key to sustainable water
management and, in some instances, to stability
between countries at risk of water stress.
Access to water resources is, therefore, an
issue of growing geopolitical importance.
At the World Summit on Sustainable Development
held in Johannesburg in August 2002, the
United Nations Organisation (UNO) established
a number of guiding principles for application
worldwide, notably concerning access to
drinking water and sanitation facilities. The
organisation also formulated the Millennium
Development Goals and is spearheading a large
number of water-related agreements, the terms
of which are to be transposed subsequently into
national law in countries around the globe.
Organisation of players at the national level
The allocation of roles and responsibilities
for national regulatory purposes is often
determined largely by a law or act specific
to the water sector. The three most common
forms of regulatory body are as follows:
• Ministry or government agency: the Israeli Water
Authority (part of the Ministry of National
Infrastructure), for example, formulates policies,
assures policy implementation monitoring, and
performs water distribution and sanitation
planning at the national level. Its mandate
includes the allocation of resources (drinking
water, recycled water and sea water) to uses
(agricultural, industrial and domestic), and the
recommendation and application of quotas,
regulations and tariffs based on the type of use.
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• Dedicated agency with broad regulatory powers
in the sphere of water, with varying degrees of
financial and/or political autonomy: this form of
regulatory body is generally used for
infrastructure-related services (water
distribution and sanitation) and is intended to
protect users and enhance efficiency. Agencies’
duties may include tariff approval, information
system management, the conduct of comparative
analyses of distributors and complaints handling.
In the United Kingdom, for example, the Office of
Water Services (OFWAT) is responsible for
economic regulation of water management,
which is entirely privatised. Two other bodies
play a role in water regulation – the Environment
Agency (in charge of environmental issues) and
the Drinking Water Inspectorate (in charge of
health issues).
• National body with specific regulatory powers: in
France, no single entity has powers as extensive
as those of OFWAT. Economic regulation is
provided by several parties. Parliament defines
the tariff-setting procedure and regulates the
Water Agencies’ revenues, but water pricing is
local and is decided jointly with local
government (with roughly 20% of the price
decided by other parties, including the Water
Agencies). The National Office for Water and the
Aquatic Environment (ONEMA) is responsible for
research and evaluation concerning the condition
of water resources and the aquatic environment
at the national level. ONEMA is involved in
regional water policy planning and in the
verification of regulatory compliance.
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Institutional framework
Institutional frameworks reflect the history
and political organisation of countries. The
institutional framework may be determined by
one or more laws or even by the Constitution, or
may be organised in an ad hoc manner. However,
water issues are essentially local in nature and
are shaped by geographical and hydrographical
characteristics. This explains the generally
decentralised approach to water management.
Following a survey covering 17 countries,
the OECD has identified categories based on
the allocation of roles and responsibilities
at regional and local levels.
• Central players: these are mainly federal states
with pronounced geographical and hydrological
disparities or strong regional characteristics.
They are federation member-states and are in
charge of allocating water resources and
regulating water use.
• Joint role with central government: most often,
there is a national framework for the definition of
water-related priorities (by means of laws,
decrees and so forth). Prerogatives are then split
between regional/local and national policymakers. In France, for example, the Ministry of
Ecology formulates and coordinates the national
water policy, but water distribution and
sanitation services are the responsibility of local
authorities.
• Mainly in charge of implementation: there are
countries where local authorities act as
intermediate users. They purchase water from
the national system and then sell it to end-users.
There is no participation at intermediate
government levels. All is decided and managed at
the central government level and there is no
management system at basin level.

Particular case of small local operators
In the case of small local (and often informal)
private operators, especially in Sub-Saharan Africa,
regulations – when they exist – frequently cannot
be implemented because of a lack of monitoring
and penalty-enforcement resources. However,
some countries have set up national bodies to
coordinate policy in certain areas of the water
sector. In Mauritania, for example, small private
operators provide services in small towns with a
low population density and where scant economies
of scale limit larger operators’ presence. A national
body has been created to manage contract awards.
In Mozambique, small private players operate in
areas bordering those served by large operators,
for example, peri-urban areas like the Maputo
suburbs. In such places, the task is to regulate the
interface between the official operators and their
informal counterparts, not least of all to ensure
the long-term survival of the small providers. The
challenge for the regulator is to strike a balance
between the scope, purpose and implementation
of the rules imposed, on the one hand, and
allowing the market a degree of flexibility, on
the other hand. In practice, flexibility is central
to the success and survival of small operators.
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Section III –
Private operators:
competitive forces,
models and risks

The landscape of the water sector and the competitive
forces that shape the industry have changed profoundly
during the past 15 years. There are now four major
categories of private operators worldwide: the two major
players, European operators, operators in emerging and
developing countries, and small private companies.
Private operators have very varied operating formats,
which likewise are evolving rapidly in order to contain
the numerous risks associated with water management.
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3.1. The majors: Veolia Eau
and Suez Environnement
Profiles of the Veolia and Suez groups
Veolia and Suez started out in a very similar
manner. They can each be traced back to the
mid-19th-century creation of a company to
provide water, gas and lighting services. The
nationalisation of France’s energy sector in the
wake of World War II enabled the two groups,
originally known as Compagnie Générale des
Eaux in the case of Veolia and Lyonnaise des Eaux
in the case of Suez, to refocus on water-related
activities and become global-scale leaders.
Development strategy implemented to date
Veolia
Veolia Eau is the world’s top private water
operator, providing a water supply to 100 million
people and sanitation services to 71 million
people. The company boasts a decentralised,
global organisation as well as a more centralised
subsidiary. There are six large operating
management units, reflecting the geographical
markets in which the company has operations,
and the Veolia Water Solutions and Technologies
(VWST) subsidiary, which specialises in
engineering, and the design and construction of
turn-key plants and technology solutions. Veolia
Eau manages roughly 40% of drinking-water
services and 28% of sanitation services in France.
Its Veolia Water North America subsidiary is the
leading operator in North America. In China, Veolia
built market share first in major cities and then
gradually in secondary cities, and is now the largest
private company in that country’s water sector.
Veolia’s global leadership is attributable to a
number of factors. These include the group’s
focus on research and development and
managing large-scale, long-term contracts
and the VWST subsidiary’s positioning as a
relatively centralised entity specialising in water
technologies, which has helped establish Veolia
as a frontrunner in cutting-edge technologies.
Veolia Eau is currently realigning its business base.
Signs are that the strategic emphasis in the coming
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years will be on achieving an optimal balance
between growth and profitability, in particular
through the reorganisation of activities around
local-authority contracts which mobilize large
amounts of financial resources and the search
for contracts with lower capex requirements. To
this end, the group intends to accelerate its cost
reduction plan, while continuing to allocate major
resources to R&D activities, and move ahead with
its programme of disposals, including the sale of
the United Kingdom-based regulated activities.
After the recent acquisition of United Utilities,
little additional acquisition activity is planned.
Priority will be given to value-creating organic
growth, through the conquest of new markets and
the strengthening or consolidation of established
positions (in France, China and North America).
Organic growth will also be sought in the high
value-added environmental services market,
where demand is on a rising trajectory and
supply is still scarce. For this purpose, particular
emphasis will be placed on major manufacturers
in emerging countries, thanks to an increasing
focus on key account management policies,
and on adapting the French model of delegated
management to other European countries and
the United States. The Veolia Group is also
present in Latin America, through partnerships.
Suez Environnement
Suez Environnement is the world’s secondlargest private water operator, providing water
and sanitation services to 91 million and 61
million people, respectively. In addition, 1 billion
inhabitants benefit from services provided by
water treatment plants built by Degrémont. Suez
Environnement’s activities are centred on water
and waste management. The group’s strong
presence in France and abroad is founded on large
companies with clearly-defined geographical bases,
for example, Lyonnaise des Eaux in France (no. 2
after Veolia), Agbar in Spain (no. 1) and United
Water in the United States (no. 2 after VWST).
Since the 1990s, Suez has endeavoured to enter
a number of higher-risk emerging countries in
order to overtake archrival Veolia. For a certain
time, the strategy enabled the group to take the
lead in terms of population served. However,
the repercussions of the 1998 Asian crisis and
of the devaluation of the Argentine peso in the

2000s will doubtless lead to a withdrawal from a
number of emerging markets, particularly some
Latin American countries and the Philippines. In
addition to suffering heavy financial losses, Suez
has opted out of many contracts (Buenos Aires,
Santa Fe, La Paz El Alto, Atlanta, Puerto Rico, Tuas
in Singapore, Manila and Ho Chi Minh City). The
group still has footholds in China, Morocco and
Eastern Europe. The current strategy, of a more
conservative nature, is founded on two guiding
principles: low risk and low capital exposure
(or even withdrawal). This suggests that Suez is
now more interested in financial stability and
performance predictability than in growth.
Degrémont, the Suez subsidiary which
builds treatment plants, has a strong
reputation worldwide and remains
active in international markets for water,
desalination, sanitation and recycling.

3.2. Other large European
companies and their
international ambitions
Saur, France’s third-largest operator, and FCC/
Aqualia of Spain are present in their home
markets, in other European countries (Italy,
Portugal, Poland and the Czech Republic) and
on other continents, mainly in the Middle East,
North Africa and China. RWE, one of the few
electricity operators still with a presence in
the water sector, has exited a large number of
international markets since 2004 and is now
focused on Germany and Eastern Europe. Italy’s
Acea is present mainly in its home market and
in Latin America, where it intends to remain.
Proactiva, the joint venture between FCC
and Veolia, and Aguas de Barcelona (Agbar
– Spain), which is now a subsidiary of Suez
Environnement, are very present in Latin
America. The Latin American region is Proactiva’s
main focus. Agbar is on the look-out for new
contract opportunities in Brazil, Peru and Chile,
having established operations in China, North
Africa and the United Kingdom since 2006.

In the case of British companies, regulations
were tightened in the early 2000s and assets
are now predominantly owned by investment
funds. Nearly all British operators have forgone
international contracts in recent years. Only
three companies still have contracts outside
their home markets – Anglian Water, whose
sole foreign base is in Ireland, and Biwater
International and Severn Trent, which
have maintained their strategy anchored in
service contracts not requiring substantial
investment for the US and Italian markets.
Thanks mainly to its expertise in water treatment,
Remondis Aqua (Germany) is rapidly expanding
its business base in Europe (Spain and Poland),
Turkey, Russia (where it has become the first
foreign operator to win a PPP contract) and
India. Also noteworthy are Spanish construction
companies (including Cadagua, Acciona Agua,
OHL and, more recently, clean-technology
specialist Abengoa), which are making
strong progress and have won concessions
for desalination plants on all continents.

PwC

| 37

3.3. A new breed of player:
private operators from
emerging and developing
countries
Two figures 23 perfectly capture the emergence
of these new players during the past 10 years. In
2001, five international operators (Veolia, Suez,
Saur, Agbar and Thames Water) shared more than
80% of the population served by private operators
in developing countries. It is estimated that in 2008
national private operators in developing countries
served more than 40% of that population segment.
Figure 15: Share of population in developing countries served
by private operators, 2009

In Latin America, national operators have gained
ground over the years, especially in Colombia,
Chile and Brazil. In Russia, two energy groups
(Rosvodokanal and Russian Communal Systems)
have become credible water operators and have
received generous funding from the EBRD. In
India, giant conglomerate Tata’s JUSCO subsidiary
operates in cities with several hundred thousand
inhabitants (Jamshedpur, Mysore and a sector
of Calcutta). In China, financial conglomerates
like Beijing Capital Co., infrastructure groups
like Shanghai Industrial Holdings and Cheung
Kong Infrastructure, and design/engineering
players like Shanghai Urban Construction
Group are expanding at a spectacular pace in
the water sector. In Brazil, SABESP, São Paulo
State’s water utility, has been partially privatised
since 2002 and its shares are traded on the
São Paulo and New York stock exchanges.
b) The undeniable success of certain local operators
with regard to improving access to water and water
service quality. Notable examples are Manila Water
in the Philippines, Conhydra in Colombia and
SABESP in Brazil, which is recognised as one of
the most financially solid operators in the region.

Three principal factors are at work here
a) Strong skills acquisition by local operators
(which are often construction players or industrial
diversification-minded industrial conglomerates),
thanks to knowledge transfer under successful
partnerships with international operators (the
case of Manila Water in the Philippines), or to
the recruitment of experienced employees with
a public-service background (as in Colombia),
or to technical assistance received from a
recognised foreign operator (for example, the
assistance provided to the Salta concession in
Argentina by Brazilian operator SANEPAR).

23. Water operators from emerging markets: new players for
public-private partnerships, GRIDLINES (World Bank), June 2010
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c) The withdrawal by major operators from
markets posing political and institutional risks,
which has given operators from developing
countries the opportunity to achieve significant
market share gains. The erstwhile pre-requisite
of historical expertise in water management has
been gradually superseded by an understanding
of socio-cultural issues, stakeholders, and
local political and regulatory imperatives.
These operators have also displayed broader
regional ambitions in recent years. Emboldened by
their success at the domestic level, some players
are looking to win contracts in neighbouring
geographical markets. LatinAguas of Argentina is
present in Peru. Manila Water of the Philippines
operates in Vietnam and India, and has set its
sights on China and Indonesia. Ranhill Utilities
of Malaysia is present in China and Thailand.

3.4. Emergence of small
private operators
Small private operators are typically owned by
individual entrepreneurs or families. They differ
from small community- and association-managed
operators, which have served and continue
to serve in a largely transitional capacity.
Some regions and/or populations (chiefly in
peri-urban and rural areas, but also in urban
areas) are not served by the principal operator
categories presented above, mainly because of a
lack of flexibility and responsiveness on the part
of such providers and/or because of economic
considerations. The gap has been bridged by a
bevy of small formal or informal operators, of
which more than 10,000 were reported by the
World Bank in 2005. Their principal characteristic
is that they meet needs which are not (or are not
yet) addressed by traditional operators, i.e., the
“minimum” needs of low-income populations
and demand from newly-built residential areas
not yet connected to the mains. Such smallscale players provide essential access to water
services for millions of people around the
world. In 2006, the OECD estimated that small
operators supplied about 25% of the urban
population in Latin America and Southeast
Asia and 50% of Africa’s urban population.
Russia’s Rosvodokanal operates in Ukraine and
the China Gezhouba Group Corporation has won
a sanitation contract in Nouakchott, Mauritania.
In Africa, a number of public operators likewise
have ventured beyond national borders
and have become private operators in other
countries on the continent. Examples include
Morocco-based ONEP’s projects in Cameroon
and assignments performed in Ghana by SouthAfrica-based Rand Water in partnership with
Vitens-Evides International of the Netherlands.

Small operators fall into two main categories
based on service area – urban or rural. In urban
areas, they are generally responsible only for
water distribution, under the aegis of an official
operator (as in Abidjan, Manila and Ho Chi Minh
City). There is an observable growth trend in the
participation of such micro-services/mini-networks
backed by larger-scale operations. In rural areas,
small operators engage in both production, based
on a proprietary supply source, and in distribution,
as independent players either subject to regulation
(by the national operator or government) or with
completely informal status. In semi-urban areas,
a variety of situations may be encountered.
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Small operators’ principal strength lies in the
provision of flexible, tailored services that
exactly match specific needs. Providers are
close to the consumers that they serve; they
know users’ requirements and constraints,
and are commercially savvy. This enables
them to offer specific services for users outside
conventional operators’ remit, including smallvolume supply, household access to water and
even filtered water, bottled water and ice.
However, because of the often very informal nature
of the activities performed, the prices charged
by small operators are frequently high: for lack
of a long-term investment strategy, profitability
maximisation becomes paramount. In addition,
small operators have difficulty accessing loans and
consequently have to commit equity capital, with
the result that rapid return on investment becomes
an absolute priority. Other areas of concern are
water quality control, together with inadequate
governance potentially leading to corruptioninduced cost overruns that are then reflected in
tariffs. Professionalisation is clearly essential and
will be aided by the organisation of technical and
financial assistance and regulatory oversight for
small operators. Negotiations between players and
public authorities are at different stages across
countries. In Laos and Madagascar, a formal
framework is in the pipeline. In Mauritania, small
operators already have official recognition under
the water code, since nearly 100% of drinkingwater supply networks in the country’s rural
and semi-urban areas are managed by standalone private operators. Widespread discussion
is in progress concerning ways to promote the
financing, monitoring and control of these allimportant providers of drinking-water services.
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3.5. Models and risks
During the past two decades, the myriad
constraints applicable in the water sector
have given rise to various forms of delegated
management of public services by the private
sector, which have been tested in practice.
The constraints notably include local realities
(degree of knowledge of the state of the
network, level of investment required), social
limitations (users’ demands as well as ability
and willingness to pay), economic constraints
(currency risk depending on the currency in
which debt is denominated, devaluation risk)
and regulatory considerations (requirements in
terms of drinking-water quality and wastewater
treatment or foreign investment compulsorily
through legally mandated vehicles, as in China).
Depending on the nature of the contract,
the extent of private-sector involvement
varies, from the lowest level (technical
assistance) to the highest (concession
arrangement). The scale and range of
risks incurred by the private operator are
correlated to the degree of involvement.
In the case of technical assistance contracts, the
operator undertakes to provide services for a shortterm period (less than two years) in exchange for a
pre-determined fee. Services covered include meter
installation, invoicing and payment collection.
The associated risk for the operator is very low.
In the case of a management contract, the
authorities delegate responsibility for service
operation and maintenance to the operator for a
period of three to five years. If the operator’s fee is
pre-determined, the operator has no commercial
risk – and little incentive to improve service
performance. Alternatively, if a portion of the
operator’s fee is based on performance in terms of
service quality and efficiency gains, the operator
bears a portion of the commercial risk. The public
authorities retain financial responsibility for the
service and all related capital expenditure, and
employees retain civil-servant status. Management
contracts of this kind are increasingly common and
allow the transfer of know-how from the private

sector to the public sector. The management of
water services can thus be optimised in a climate
of trust between the two parties, without excessive
involvement on the part of the private sector.
Another advantage concerns the problem of public
water operators’ lack of motivation to enhance
service quality, as mentioned above. Contracts
with a performance-based fee can help here by
encouraging the spread of operating-efficiency
good practices, notably in respect of water loss
reduction, payment collection and workforce
productivity. In developing countries especially,
such contracts have the potential to aid public
service reform by providing a transitional period
during which management capacities within
the public service are strengthened through
temporary recourse to private-sector expertise.
In the case of a lease, the operator is responsible
for the operation and maintenance of water and/
or sanitation services and receives remuneration
in the form of the revenues from the services in
question (which are often based on the volume
of water sold). The lease term is usually about
10 years to 15 years. The main feature of such
contracts is that all of the commercial risk
is transferred to the private operator. As the
operator is responsible for invoicing and payment
collection, there is a strong incentive to optimise
the service provided. In some circumstances,
the commercial risk may be particularly high. In
developing countries, for example, consumers’
ability to pay and collection rates are often
relatively low. Moreover, in developed countries,
the downward trend in overall demand has a
direct impact on operators’ revenue streams.
Therefore, the operator would be well-advised to
reduce Non-Revenue Water, which encompasses
unpaid bills, water leakages in the network
and defective meters. The operator is tasked
with network upgrades and maintenance and,
therefore, provides the necessary working capital.
The public authorities retain ownership of the
infrastructure and finance new investments
(network extensions) and major repairs. The
authorities further remain responsible for debtservicing, tariff-setting and the cost recovery
policy. In theory, if the total amount invoiced
to consumers exceeds the private operator’s
fee as provided for, the operator is required to

hand over the surplus to the public authorities
for use for debt-servicing and investments.
In the case of a concession, the most binding
contractual arrangement for a private operator, all
operating and maintenance responsibilities and all
investments (for example, for new infrastructure)
fall to the operator. The public authorities retain
ownership of the assets, which are provided to
the private operator during the concession period
and which must be returned at the end of the
concession period. The private operator is exposed
to a high financial risk corresponding to the
substantial investments that it is usually required
to fund. Concession contracts are of long duration,
typically 20 years to 30 years, to accommodate
return on investment. They were widely used in
the private sector during the 1990s, when the
major water utilities expanded their international
operations. At that time, insufficient budgetary
resources and huge investment requirements
prompted the public authorities in many countries
(especially in Latin America) to see the private
sector as a source of massive financing for the
water sector. The shortcomings of this thinking
soon became evident, as operators sought to
recoup their investments through frequently
large tariff increases. This was untenable in many
developing countries where investment needs
are substantial, the population’s ability to pay is
low and willingness to pay was dampened by the
price hikes. This is understandable because the
link between profits from the services provided
and service pricing is often poorly explained by
operators and badly perceived by users. Public
water tariffs were initially set at low levels divorced
from the real cost of providing water services. In
addition, private operators often lack transparency
and their time horizon differs from that of the
other stakeholders (operators, politicians and
consumers): the improvements delivered under
concession contracts in emerging and developing
countries are only gradually discernible and take
time because of the scope of the changes required.
Consequently, financial risk (impact of debtfinancing on gearing, combined with currency
risk resulting from borrowing in local currency) is
not the sole challenge faced by operators in such
countries. There are also significant social risks
(refusal to pay high tariffs, increasingly radical
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rejection of private management) and political
risks (attempted government interference in
operator pricing policy or instrumentalisation
of situations). High-profile examples of failed
concession contracts include several arrangements
in Argentina and Bolivia, which have simply been
cancelled and have triggered serious legal disputes.

3.6. Which models will be
used in the future?
The past 20 years’ experience of projects involving
the private sector has shown that the transfer of
responsibility for water management from the
public sector to the private sector has not been a
straightforward matter in developing countries. In
most developed countries, infrastructure has been
financed historically by taxation. Furthermore,
total private-sector financing would mean that
tariffs would have to give an accurate reflection
of costs (including investments, however large),
which would have implications for users. Such a
model cannot be sustained if the majority of users
lack the ability to pay all of the costs involved.
A gradual approach
Past experience therefore suggests that the private
sector should be involved gradually, so as to allow
for the manifold risks resulting from the complexity
of the water sector. Management contracts provide
an opportunity to take stock of reality (state of the
network and equipment, management capacity
of the incumbent public operator’s teams) and
to enhance service operating efficiency. The
operator has the chance to assess potential future
investment requirements and make provision for
them with a moderate risk exposure. This means
that only contracts which bind the private-sector
partner over the longer term (i.e., leases, leases
with concession-type features and concession
arrangements) should be considered. In all cases,
it is vital to find the contractual balance that will
permit the tailoring of investments to needs,
together with sustainable cost recovery supported
by a range of financing strategies – tariffs, state
subsidies, international aid and private financing
(when financial markets are sufficiently mature).
The need to reconcile imperatives has given rise
to hybrid models. Most notable among these
are concessions involving state subsidies to
finance investments (Argentina, Colombia and
Ecuador) and semi-public, semi-private companies
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(Colombia, Cuba, Mexico and Hungary). Such
mechanisms enable partners to share risks, notably
commercial and financial risks, and can provide
reassurance to all stakeholders. They also have
the potential to neutralise any legacy of distrust
of the private sector and win public support. In
the particular case of semi-public, semi-private
companies, a key advantage is the flexibility of
the mechanism and the easier accommodation
of changes (for example, contract renegotiation)
than under conventional leases and concessions.
Capital-sharing, participation in investments and
levels of responsibility between private partner and
public partner all have room to evolve. However,
success is rooted in a balance of power between
partners and in effective regulation that ensures
the transparency of decision-making by governing
bodies (for example, the Board of Directors).
New partnerships based on
trust and experience
More fundamentally, there is scope for new
types of partnerships to be established between
the private and public sectors. In recent years,
there has been a lot of distrust between these
two cultures which are historically different and
have been subject to ideological manipulation.
In this context, there is a need for significant
work in the field in order to facilitate as far as
possible the transformation and reconciliation
of these cultures and create new synergies.

In addition, the development of these new models
must take into account society’s expectations,
which vary across regions and in accordance with
needs. The priority for the most impoverished
areas is demonstrating that basic services in
terms of access to drinking water and sanitation
can be provided at an affordable price. The
expectations of wealthy areas concern not
only public water and sanitation services, but
also environmental performance and water
conservation. Consequently, such models must be
established based on managerial efficiency, the
ability to manage large investment programmes
and, in more general terms, value creation.
New avenues also need to be identified with
respect to compensation. Consideration might
be given to balanced, contractual compensation
comprising, on the one hand, margins comparable
to government bond yields and, on the other
hand, a bonus/malus incentive scheme linked
to performance. The variable portion of
compensation would therefore be tied to different
performance indicators of a technical, economic
and financial, social, and environmental nature.

To this end, a sustainable water policy must be
defined at national level that gives a precise
indication of what percentage of the costs, in
particular capital costs, can be included in water
prices. It is crucial that a clear financial strategy
be set out in order to determine which of the
different water service costs (e.g., withdrawal,
transfer, treatment and distribution costs)
are financed through prices, taxes or indeed
international subsidies. Given the context of a
local monopoly, public and private operators
must be put on an equal footing to allow for
an objective assessment of performance.
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Section IV – Economic
analysis

Satisfying the demand for water assumes both sufficient
resource availability and an industrial network capable
of collecting and treating raw water, and transporting it
various distances in order to supply population centres.
These activities form part of the water value chain
and each is bound up with issues of cost, financing,
investment, pricing and value added.
An economic analysis gives us an understanding of
how and under what conditions this vital service
can be harnessed to an economic model.
This section will tackle the following issues:
• What is the cost structure of water? What are its
components? Can we speak about a single cost of water?
• What cost recovery systems exist and how are prices
formulated in such a context?
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4.1. Analysis of cost structure
The water value chain comprises a continuous cycle divided into a number of stages, from water
withdrawal from the natural environment through to wastewater sanitation at the end of the cycle.
Figure 16: Water infrastructure cycle

Supply
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Each stage of the cycle generates
two types of cost:
• investment costs used to set up or overhaul the
infrastructure. These are fixed costs; and

4.1.1. Drinking water supply drivers
The process of supplying drinking water begins
with capturing water at source and ends with
water distribution. The wastewater is then
returned to the environment. Water is drawn
from surface water or groundwater aquifers,
or obtained by desalinating sea water, before
being treated and transported to populations
via a dedicated distribution network.

Sanitation

Waste water
collection

Consumption

Treatment

• operating costs incurred for the purpose of
operating this infrastructure, including
labour, ancillary services or treatment
products. These are variable costs.

Greater demand for drinking water driven by
the increase in the world’s population, as well
as by increased urbanisation, will push up
the costs associated with water withdrawal,
treatment and distribution infrastructures by an
estimated annual average of 6% to 7% between
2010 and 2016. Based on these projections,
the costs of maintaining and extending these
distribution networks is set to reach USD 61
billion by 2016, an average increase of 6%.

Figure 17: Investment in water supply infrastructures
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Water treatment (new and recyc.)(1)

This overall picture masks a number of
different patterns. Analysing trends in several
different countries highlights certain drivers:
• An existing infrastructure for transforming
raw water and reflecting current national
priorities.

Generally speaking, setting up a distribution
network is the biggest cost involved in supplying
drinking water while treatment and withdrawal
costs are roughly similar. Differences in cost are
usually a function of national characteristics
and issues in terms of water availability and
quality and the level of treatment required
to turn the resource into drinking water.

Figure 18: Investment in water supply by type of cost, 2010
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In the United States, water has to be treated
because of intensive household and industrial
pollution of water reserves. Hungary faces similar
problems because it lies downstream along
rivers that have been polluted by neighbouring
countries. In India, the government has
invested huge amounts in desalinating sea
water due to water withdrawal problems.
• Breakdown and population trends of a given
geographical area.
Countries with stable population growth
will slow down their investments whereas
those experiencing strong population growth
will have to increase their investments
significantly in relative terms.
For example, Germany and South Africa,
which are currently experiencing stable or
even negative population growth (negative
0.1% and positive 0.4% growth, respectively,
between 2010 and 2015) need to curb their
investments and focus on calibrating their
infrastructure in line with demand. However,
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India

Water treatment plant (new & renov.)

China, the United States and Brazil need to do the
opposite in order to improve the quality of water
provided, to cover the needs of the population
and to deal with an ageing infrastructure.
Figure 19: Investment in water infrastructure, 2010 vs. 2016
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4.1.1.1. Water withdrawal

Theoretical availability of the
resource and productive capacity

Both new and renovated water withdrawal
infrastructures include reservoirs and water
towers, pumping stations and the network
of pipes and mains that links the pumping
station to the treatment facilities. In 2010,
drinking water withdrawal equipment costs
totalled USD 30.5 billion, including USD
11 billion for desalination equipment.24

Theoretical resource availability is related to
the geographical, hydrographical and climatic
situation of the area in question. Theoretical wealth
in terms of renewable resources per inhabitant is
one of the key variables for determining a country’s
capacity to meet the demands of its population.
Brazil is one of the best endowed countries with
over 8,200 km³/year of renewable resources and
117m³/day of renewable water per inhabitant.
Hungary only has 110 km³/year of renewable
resources and a theoretical availability of 31m³ of
water per day per inhabitant, while a US, French
or Egyptian inhabitant has renewable resources
of 27m³, 9m³ and 2m³ per day, respectively.

Water withdrawal investment costs are a function
of (1) the location, access and availability of
water resources and (2) the existing situation,
i.e., the existence of an adequate infrastructure.

Figure 20: Theoretical availability of renewable water per inhabitant
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24. Global Water Intelligence 2011
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Egypt

The difference between the theoretical volume of
water available and the volume of water actually
distributed lies in the capacity to withdraw and
treat water in a given geographical area. The
annual supply per inhabitant and the investment
per cubic metre of water gives us a more detailed
picture of the disparity in investment costs.

As regards water withdrawal costs, Hungary, Egypt
and Brazil have among the lowest unit costs, i.e.,
less than USD 0.04/m3. One explanation for this
is the location of the raw surface water. In Egypt,
the Nile is the main resource and all water drawn
from the river is managed in an optimal manner.

Figure 21: Municipal water supply (cubic metre per inhabitant per year) and investment per cubic metre
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Trends and outlook
China and the United States are among the biggest investors in infrastructure to capture and pump water
due to the needs of both local populations and industry. Both countries plan to double or even treble their
investment in order to enhance their water supply capacities, which would in turn boost their capacity to
capture the resource.
Figure 22: Investment in water withdrawal, 2010 vs. 2016
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France and Germany have a combination of
existing withdrawal capacities, good service and
declining consumption. Between 2010 and 2016,
France plans to increase its capacity by 2% on
average in value terms while Germany’s investment
is set to decline by 3% over the same period.

The pollution of water by industry, agriculture
and household waste has acted as a stimulus for
new alternative withdrawal sources such as the
desalination of sea water. For example, 78% of
Indian expenditure has gone into pumping sea
water, against 35% in Egypt or 6% in China.

Figure 23: Investment in water withdrawal, 2010 vs. 2016
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Sea water is a vital resource for certain countries,
for example, most of Qatar’s domestic water
is drawn from the sea. Qatari investment in
sea water is estimated at USD 112 million
whereas water for agricultural use comes from
groundwater and represents USD 427 million. 25
Aside from this measurement, which reflects
the level of renewable water resources, it is the
existence of infrastructure to capture and treat
water throughout the national territory that makes
this water available and renders its use effective
(i.e., agricultural, industrial or domestic use).
Water treatment infrastructure includes both
treatment facilities and the water mains that link
up the different treatment plants. They accounted
for USD 17 billion in global expenditure in 2010
or 10% of total investment in infrastructure.
Investment in water treatment is a function of
(1) the quality of drinking water as defined by
the national regulations of the area concerned as
compared to the quality of the raw water, and (2)
the adequacy of the treatment infrastructure.

25. Source: Al-Mohannadi, 2009
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Withdrawal of sea water (USD millions)

Drinking water standards concern thresholds for
certain harmful substances that are likely to be
present in water. These thresholds are designed
to protect consumers’ health. In 2006, WHO
guidelines listed approximately 100 criteria –
elements and concentrations – that need to be
tested and benchmarked when measuring the
safety of drinking water. The European Union has
defined 63 parameters for testing water quality.
Water quality establishes the degree of treatment
required by the captured resource: the purer the
resource, the less that needs to be invested in the
treatment infrastructure. Germany has several
sources of high quality raw water, accordingly
the pumped underground water fed into the
distribution system is subject to relatively little
filtration or chlorine treatment. Other countries
with more polluted surface water have much
more extensive water treatment facilities.

Figure 24: Water supply and investment in water treatment per inhabitant, 2010
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Based on these figures, three countries stand
out: China which has a particularly low
ratio of “investment in treatment facilities
to water supply”, and the United States and
Hungary which occupy first and last place,
respectively, in terms of total investment.
China, which holds 6% of the world’s total water
resources, has a real level of water resources
per inhabitant that is four times lower than the
worldwide average. According to the Chinese
Ministry of Water Resources, 24% of Chinese
water can only be used for agricultural or
industrial purposes, nearly 21% is totally unfit for
consumption and 55% can be used for everyday
consumption after treatment (2008 data).
Figure 25: Quality of water from Chinese river basins 26
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The United States has the fourth largest renewable
water resources but it has to contend with
nitrogen pollution from agriculture, pollution
from heavy metals used in industry and an
ageing infrastructure. Water consumption
leads to overexploitation of resources which
automatically pushes up water treatment
costs. In 2007, USD 67 billion in additional
investment in water treatment was estimated
to be required over the next 20 years.
In the case of Hungary, 96% of its surface water
reserves come from adjoining countries and
46% are affected by cross-border pollution.
The country favours groundwater for meeting
household drinking water needs (95% of
requirements), however 42% of the population27
receives water that does not comply with the
standards laid down in EU Directive 98/93 and
27.4% of the population receives water that
contains chemicals such as arsenic and nitrates
that are likely to have a direct health impact.
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26. Chinese Ministry of Water Resources, PRC

27. International Office for Water – Hungary, 2007
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4.1.1.2. Distribution

infrastructure equipment, infrastructure building
costs and the volume of water to be transported.

Distribution involves getting drinking water
from post-treatment storage locations to
consumers. The distribution network comprises
the infrastructure, water mains and pumps
that supply local consumers. All networks are
subject to wear and tear and require investment
to renew facilities. In 2010, network investment
expenditure totalled USD 43 billion, including
USD 12 billion for extending existing networks.

Analysing the structure of investment in water
distribution highlights two main types of situation.
First, countries where network renovation/
maintenance expenditure is very high due to the
cost of maintaining the existing infrastructure
(Germany, the United States, France and Egypt) or
renovating outdated, substandard infrastructure
(Hungary and China). Second, countries that suffer
from infrastructure deficit that wish to develop their
distribution capacity and to provide better coverage
for their populations (India, Brazil and South Africa).

Aside from geographical considerations, water
distribution costs depend on the standard of

Figure 26: Investment in water distribution by type of cost, 2010
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Figure 27: Investment expenditure per inhabitant, 2010
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Average investment per cubic metre highlights
the situation of the United States where average
cost per cubic metre is less than half of that in
the developed countries in our sample. This
is down to the high level of consumption of
the population, i.e., between two and three
times what it is in Germany and France.
As regards average investment per inhabitant
and per cubic metre, two trends emerge:
• an average cost of between USD 15 and USD 21
for developed countries.
France, the United States and Germany all have
distribution networks built over longer periods
than those in developing countries whose
distribution networks are already in place. As
pointed out previously, they are no longer actively
equipping their infrastructure so investment in
the water distribution system will increase only
moderately. Average cost per inhabitant will not
increase very much over the coming years.
• emerging and developing countries where the
average cost ranges between USD 0.30 and USD
5 per inhabitant.

The decrease in the investment per cubic metre
curve highlights differences in terms of network
organisation and investment to be undertaken
in the long term. This is due in particular to the
concentration of networks in urban and peri-urban
areas. The network has not been extended into
rural zones in either Brazil or India so investment
per inhabitant may remain at a fairly low level. In
the case of Egypt, the dispersion of the population
around the Nile and its tributaries – which are the
main source of raw water – also limit distribution
costs per inhabitant and per cubic metre.
Outlook
Declining requirements will lead certain
countries to gradually reduce their investments
in distribution infrastructure. Germany, whose
population could fall by 12 million between
now and 2060, should follow this pattern and
cut expenditure by an average of 2% between
2010 and 2016. South Africa with its stated goal
of more efficient infrastructure management
should also cut back its investment slightly.
India, China, Brazil and Egypt have committed to
various programmes to develop their basic distribution
capacities and enhance network service quality.

Figure 28: Investment in water distribution, 2010 vs. 2016
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4.1.2. Wastewater sanitation
Sanitation involves collecting and treating wastewater.
It is a key issue in the water cycle because wastewater
that is collected and/or treated is discharged back into
the environment where it again affects water quality.

In 2010, USD 83 billion were invested in building,
extending and renovating wastewater collection
and treatment facilities and this total is set to
increase by a further USD 32 billion by 2016.

Figure 29: Global investment in sanitation infrastructure, 2010
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While China invested more than developed countries in absolute terms, these developed countries
are still ahead in terms of sanitation practices. This is borne out by investment per inhabitant: the
developed countries, and notably the Western European countries and the United States, invest more
in wastewater treatment with amounts equal to or exceeding USD 46 per inhabitant in 2010.
Figure 30: Investment in wastewater sanitation, 2010
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In 2010, the total amount invested in sanitation
infrastructure was greater than that invested
in water supply infrastructure in the case of the
United States, Germany and France. The key
objective of emerging and developing countries
is to cover the demand for drinking water among

their own populations and, if possible, invest in
both activities. This is especially true in Brazil
where sanitation is a priority in urban areas,
and even more so in Egypt, where government
regulations aim to protect the waters of the Nile.

Figure 31: Investment in the water sector by type of activity
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In emerging and developing countries, wastewater collection facilities are the biggest cost involved in
sanitation and account for at least 60% of investment in Brazil, India and Egypt.
Figure 32: Structure of investment, 2010
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The United States has a more elaborate
infrastructure in line with the degree of
pollution of its wastewater. This trend
has already been followed by China and
will soon be followed by India.

The level of treatment is related to the degree
of pollution of the wastewater collected and
the standard of infrastructure equipment. For
example, emerging and developing countries
such as Egypt, India or South Africa, have
invested in the first two levels of treatment.
Figure 33: Level of collected wastewater treatment, 2010
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Countries that are set to invest massive sums in sanitation infrastructure include China which already has
a shortage of wastewater collection and treatment facilities outside of its major cities and results in 800
million Chinese people that only have access to poor quality water.
Figure 34: Investment in wastewater sanitation, 2010 vs. 2016
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4.1.3. Summary of the cost of water
4.1.3.1. Supply of drinking water
The worldwide cost of providing drinking water
was estimated at USD 224 billion in 2010 and is set
to reach USD 286 billion by 2016, i.e., an average
increase of 4.2% per annum between 2010 and

2016. About 60% of this amount relates to the
cost of operating the different infrastructures
which will rise by 2.5% over the same period,
i.e., the same rate of increase as that noted
since 2007 (CAGR of 2.3%). Investments should
increase by a higher rate over the same period
(by a CAGR of 6.5% between 2010-2016).

Figure 35: Summary of the cost of supplying drinking water (in USD billions)
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The increase in investment will be in emerging, developing and Eastern European countries with major
equipment requirements. According to the same study, India, China and Brazil will increase their
investment by 22%, 11%, and 13%, respectively with a particular focus on boosting their withdrawal and
distribution capacities.
Between 2010 and 2016, France, Germany and South Africa will invest relatively little – or even
disinvest – in order to calibrate their infrastructures to bring them into line with demand: falling
population in Germany (average decrease of 0.1%) and falling consumption in France and South Africa.
4.1.3.2. Wastewater sanitation
The cost of wastewater sanitation is estimated at USD 171 billion and there is a fairly even 50/50 split in
the cost structure between operating and investment costs. Between 2007 and 2010, investment costs
increased by 4.4% on average which was more than the corresponding 3% average increase in operating
costs. According to the GWI’s 2011 report, investment costs worldwide will reach USD 115 billion by 2016.
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Figure 36: Summary of wastewater sanitation costs (in USD billions)
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There is more investment in sanitation in developed countries and this trend should continue with annual
investment projected to rise in France and the United States by 5% and 9%, respectively, between now
and 2016.
Emerging and developing countries will boost their sanitation capacities and particularly their
wastewater collection facilities (increases of 13% in Egypt and 6% in China) and treatment
infrastructures (increases of 21% in annual investment in India, 5% in South Africa and 9% in Brazil
between now and 2016).
Figure 37: Investment in production and supply of water vs. investment in sanitation, 2010
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4.2. Price, cost recovery
and financing of services
Meeting water demand for populations and
industry is part of a complex cycle involving
overlapping activities: water withdrawal,
treatment and distribution in the upstream
phase, and collecting and treating wastewater in
the downstream phase. Operating the cycle and
developing adequate infrastructure requires the
involvement of many different players, including
central and local government and industrial
players. In the absence of adequate existing
infrastructure, levers need to be developed
that make it possible to raise the necessary
funding for setting up, renovating, operating
and maintaining the different facilities.
Pricing the different services is fundamental to
financing costs but we will also see that pricing
in the water sector is a complex notion and that
comparing prices in different countries or different
cities is a tricky business. Depending on the country,
legislation or the socio-economic environment,
price may be used to recover either a small part or
the totality of investment and operating costs.
The 3Ts Rule (Tariffs, Taxes, Transfer), presented
below illustrates the balancing act that each
national, regional or local system deploys in an
effort to finance operating and investment costs.

Users
Tariff

Transfer

Bilateral and
multilateral
agencies

4.2.1.1. The role of public authorities in
the water sector: providing oversight,
regulation and investment
Public authorities and public administration
play a key role in the 3Ts. In a system where
there is no international aid, the portion not
paid by the user will be paid by central or local
government out of taxes. In a pricing system in
which the consumer is not the only source of
funding, the arrangement is not based on the
complete recovery of costs out of rates charged
to individual customers. Charging a reduced
rate for the lowest band of water consumption
creates a subsidy for households with a low rate
of consumption. A banded pricing system, free
subscription or giving a certain volume free of
charge may be provided through price-based crosssubsidies, i.e., subsidisation by other consumers
or a public subsidy paid for by the taxpayer.
Public authorities also decide whether water
rates are a local or a national cost. In countries
that have opted to provide water free of charge,
such as Libya, Turkmenistan or Iraq, all of the
costs inherent in providing a water service are
borne by the taxpayer. In Egypt or Saudi Arabia,
water is considered a vital public good and costs
USD 0.07/m3 and USD 0.03/m3, respectively. 28
In South Africa, the water sector is kept afloat
by central government subsidies. Programmes
to promote access to water and sanitation for the
poorest populations are the principal recipients.
Once basic facilities have been set up, prices are
too low to improve the service or merely keep it
going, so the Federal Government has to step in.

Figure 38: The 3Ts

(Government
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4.2.1. Balancing arrangements
in the water sector

Taxes
State

In France, water utilities provide oversight
and investment. Their mission is twofold: (1)
optimising the use of water resources, combating
water pollution and protecting the aquatic
environment; and (2) coordinating the related
water planning and management strategy
(“SAGE” and “SDAGE” plans). User fees are treated
as financial aid to subsidise new investments
in the network and treatment facilities.

28. Ministry of Water and Electricity, Saudi Arabia (2009)
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4.2.1.2. Transfers in countries with
major infrastructure requirements

4.2.1.3. Pricing water services for the consumer

The OECD’s Development Assistance Committee
(DAC) defines aid to water and sanitation as
including water resources policy, planning and
programmes, water legislation and management,
water resources development, water resources
protection, water supply, sanitation and
education and training in water and sanitation.
In 2009, promises of aid for water and sanitation
projects totalled USD 8.7 billion, of which USD
5.6 billion was pledged by Japan, Germany
and Spain who are the principal donors.

“Complete cost recovery” and “sustainable
cost recovery”: a “fair price” for water?

This aid is mainly used to (1) build sanitation
networks and (2) develop basic services
providing access to water and sanitation.
Figure 39: Pledges of aid and aid payments by domain, 2009
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Pricing of water services is the system
for recovering costs – both operating and
investment costs – from the consumer. Pricing
is determined not only by the standard of local
infrastructure equipment which is related to
the level of development of the territory in
question, but also by the public authority’s
water management and financing strategy.
These factors are interdependent and part of
the overall balance. Pricing will cover either
all or a portion of fixed costs, deemed to be
the cost of the assets, and variable costs, i.e.,
the costs of operating the infrastructure.

The notion of cost recovery is bound up with
consumers’ ability to bear the cost of water services
which in turn depends on household purchasing
power. A “complete cost recovery” pricing system
charges the totality of investment and operating
costs back to the user. Germany and Denmark
cover the costs of their water services using this
system and France’s system is very similar.
The GWI’s study of water prices in over
200 cities worldwide clearly shows that the
lowest prices are to be found in emerging and
developing countries (less than USD 1 per cubic
metre on average) in spite of the actual cost
of water services. But a system of providing
water completely free of charge is difficult to
reconcile with optimal resource management.
We should note that it is not water in itself that
has to be paid for but the services to provide
quality water and collect and treat wastewater.

The notion of “sustainable cost recovery” implies
setting a contribution rate that is compatible
with average household income. This system
cannot be effective without a parallel system of
subsidies for households with insufficient resources
to pay for the totality of costs. This approach
seeks to foster awareness among users and
encourage them to adopt a responsible attitude.
While a pricing system may have complete cost
recovery as its long-term objective, “sustainable”
recovery proves to be more suitable in countries
where public financing of water and sanitation
services favours access to a vital service for the
poorest populations 29. External aid (from bodies
such as the European Development Fund, the
World Bank or the EIB) allows certain countries
to offer more affordable prices. In 2005, the
portion of the income of median households
spent on water was estimated at 2.8% in SubSaharan Africa, 2% in North Africa and the
Middle-East, and 2.9% in Latin America 30.
In industrialised countries, water charges are set
at 3% of income for poor households. In other
countries this threshold is set at 6% 31. However,
the real picture is a contrasting one that reveals
major disparities: the portion of income spent on
water of the poorest 20% of households is 3% in
Guatemala, 5.2% in Paraguay and Mexico, and up
to 11% in Argentina, El Salvador and Jamaica. 32
Although excessive prices will have adverse
social impacts on consumers, if prices are too
low, this will lead to a rapid deterioration in
the infrastructure. If pricing does not generate
sufficient revenue to invest in or maintain
the network, this will lead to an inexorable
deterioration in the quality of the service
provided to users and make them all the more
resistant to any proposed price increases.

Figure 40: Water infrastructure decline cycle
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Figure 41: Water infrastructure improvement cycle
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29. Managing Water for All: an OECD Perspective on Pricing and
Financing, OECD, 2009
30. Kristin Komives et al. “Who benefit from utilities subsidies?”,
World Bank, 2005
31. De l’eau potable a un prix abordable : La pratique des États,
Henri Smets, 2008
32. See Fig. 1.12. PNUD HDR 2006, Gasparini et Tornarolli, 2006)
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Different pricing systems to reconcile
public good and economic sustainability
Pricing systems may be applied at national,
regional or local level and be classified as follows:
• Proportional and progressive pricing systems
that use a banded pricing system indexed solely
to water consumption. A number of countries and
regions have developed progressive pricing
systems including Portugal, Spain, Italy and the
Brussels capital region.
• Social pricing systems or targeted social aid
based on both consumption and certain user
socio-economic characteristics. In the Flemish
and Brussels systems, the price of water only
affects a limited number of people and is
frequently financed by solidarity between users,
i.e., a mechanism of cross-subsidies.
• Flat-rate pricing systems not correlated to
consumption based around socio-economic
characteristics such as the nature, size or value of
consumer dwellings.
4.2.2. Practices based on the 3Ts and
emergence of water economic models
Various different models that draw on the 3Ts appear
to be emerging, based in particular on the standard
of water infrastructure and sanitation equipment.
4.2.2.1. Countries with a historically
well-developed infrastructure
Most developed countries have well-equipped
infrastructures so the biggest items of
expenditure are operating, maintaining and
renovating the water infrastructure.
Countries such as England, Germany or Denmark
leave users let pay for operating expenditure and
to finance future investment in infrastructure.
Germany uses a national system which is
incorporated into the tax system of each state

(Land). Prices are set by local authorities and
must cover all operating, investment and
maintenance costs (infrastructure, distribution
networks and wastewater collection facilities).
In 2009, over 95% of drinking water and
sanitation costs were paid for by users, i.e.,
€1.88/m³ and €2.19/m³, excluding VAT.
In the United States, the operating surplus from
water services is not enough to finance capital
investment. In 2007, the investment required
for water services was estimated at nearly
USD 321 billion over 20 years.33 Investment
projects are financed out of subsidies or lowinterest loans. The ARRA Amendment, i.e., the
American Recovery and Reinvestment Act of
2009, earmarked nearly USD 6 billion to finance
water infrastructure and sanitation projects,
while USD 1.4 billion worth of subsidies and
loans went to the department that runs the
agricultural water and wastewater service. 34
In France, 100% of the population has access
to the domestic water service and 85% is
hooked up to a wastewater sanitation system.
Water services, sanitation and taxes represent
42%, 36% and 22% respectively, of the price.
35
The overall average price is €4.24/m3 and
100% of operating expenditure (water supply
and sanitation) is recovered from consumers.
Infrastructure financing (water supply and
sanitation) is mainly the prerogative of the
public authorities even though these costs are
included in the price of water: central and local
government accounted for 41% of revenue
and 66% of investment undertaken in 2008,
against 40% and 13% for private operators,
and 19% and 21% for the water agencies. 36
It should also be noted that fixed costs which are
traditionally very high in the water sector, fall
markedly when the infrastructure has been nearly
or totally depreciated and correctly maintained.

33. 2007 Drinking Water Infrastructure Needs Survey and
Assessment, EPA report to Congress 2009
34. EPA, Clean water and drinking water state revolving funds
allocation chart, 12 March 2009
35. Adapted from BIPE/FP2E, 2008 and Barucq et al., 2010
36. Adapted from BIPE/FP2E, 2008 and Barucq et al., 2010
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4.2.2.2. Developed countries with
a more recent infrastructure
In Italy and Spain, costs recovered from users
represent only the costs of operating water services
and do not cover equipment requirements.
In Italy, 95% of the population has access to the
domestic water service and 85% is hooked up
to a wastewater sanitation system. The average
price corresponds to 0.7% of the average salary
of a three-person household. The average price
is €1.29/m3 and is projected to reach €1.57/m3 by
2020. It differs depending on the region and the
pricing system used. Almost 34% of Italian users
are covered by the CIPE rate which averages out
at €0.98/m3 and only covers operating expenses;
66% of users are subject to “Galli Law” rates and
pay €1.39/m3 on average which covers operating
expenses, asset depreciation expenses and the
return on productive investment. Investments
are partially funded by local authorities or
central government 37 and the current caps on
SII and CIPE rates mean that future needs are
not covered. These are estimated at over €60
billion by the ANEA and only 10% of this amount
will be funded by the public authorities.
Given its current economic situation, Spain is
largely dependent on European Union subsidies
and low-interest loans. EU funds are mainly
allocated to the east of the country and to regions
with major infrastructural deficit. In 2009,
one cubic metre of water cost €1.50 on average,
or €1.40 for domestic consumers and €1.81 for
industrial users. However, customer revenue
does not cover all of the costs of operating the
water service. The key pricing issue remains
agriculture which accounts for 70% of total
water consumption. The current concession
arrangement allows farmers to avail of very low
water rates – less than €0.50/m3 according to
the Ministry for the Environment – while certain
farms also get water from illegal boreholes.

4.2.2.3. Countries with major
infrastructure requirements: emerging
and developing countries
Emerging countries have to contend with a
number of water-related challenges. The volumes
of water provided to households and industry
and the volumes of wastewater treated need to
keep pace with economic growth. The standard
of services in countries like China, Brazil or India
remains well below that provided in developed
countries. In spite of investment levels that
exceed those of France, Brazil or Egypt, China
only provides 104 litres/per capita/day compared
to 264 litres in France, 199 litres in Brazil and
287 litres in Egypt. Both in terms of upstream
and downstream processes, the needs of the
three major emerging economies are and will
continue to be enormous over the next 15 years.
In South Africa, domestic, commercial and
industrial water rates are too low to cover
operating and investment expenditure. The
country has a vast system of federal subsidies
that help to keep the whole water sector going.
The Development Bank of Southern Africa
estimates that drinking water infrastructures
are 51%-funded by government subsidies,
30% by local taxes and 19% by various private
sector loans. Local municipalities are highly
dependent on central government and they are
discouraged from putting up prices so as to favour
access to water for the poorest populations.
For many developing countries that do not
have access to the same type of budgetary
resources, help comes in the form of subsidies
and loans granted as part of aid development
programmes by supra-national bodies such as
the World Bank, the European Investment Bank
and various multi-lateral regional banks.

37. Utilitatis and ANEA (2009)
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Section V – Pointers
towards tomorrow’s
solutions

Achieving universal coverage and meeting the needs of human
beings more generally, i.e., not just in terms of domestic
water, but water for industrial and agricultural purposes
as well, will depend on the progress made in a number of
different areas. In the present circumstances, three major
areas need to be targeted in order to achieve these objectives
or to promote solutions that will help to achieve them:
governance, technological innovation and financing.
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5.1. Governance
Governance has been a sort of magic word that
has been bandied about the water sector over
the past fifteen years. Governance covers all
of the measures, regulations, decision-making
bodies, information and oversight mechanisms
that help control a State or a public or private,
regional, national or international institution or
organisation, and make it function more effectively.
Consequently, it concerns principles that have to be
implemented on a global scale and this is especially
difficult given the highly fragmented structure of
the water sector, run by hundreds of thousands
of municipal, regional or national structures.
5.1.1. Transparency
When discussing governance, the first notion that
comes to mind is transparency. This concerns
both the public sector and investment capacity,
the private sector and price setting as well as
the information to be provided to consumers.
In the public sector
The public sector dominates the global water
and sanitation industry and produces very mixed
results, ranging from some quite remarkable
performances in a number of developed and
less developed countries, to poor or even awful
results in countries in transition or developing
countries due to a lack of resources, training
or performance incentives. We also note
the existence of opaque practices leading to
corruption that usually comes in two forms:
• corruption in business relations with the private
sector: this concerns in particular the awarding
of delegated management contracts or
investments in public entities in murky
circumstances in exchange for large sums of
money (personal enrichment, use of funds
received for other purposes) that are not
subsequently reinvested in the water sector,
• corruption in public procurement contracts
concerning investment in water and sanitation
projects where, even though regulations do exist,
exceptionally high prices are paid for equipment
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or treatment facilities generating unjustifiable
costs. These practices arise from arrangements to
inflate suppliers’ profits and pay secret
commissions, and culminate once again in
money being taken out of the water sector.
The first type of corruption involves money
from the private sector whereas the second type
concerns resources taken from the public sector
that have a negative impact on the price of water
and use part of public funds without creating
any value for the sector. This type of behaviour
is frequently uncovered only after inspections
and audits have been conducted and it is usually
too late to recover the money. In other cases
such practices are well known but never actually
come to light. Obviously, controls need to be
performed as far upstream as possible but we
can clearly see the enormous amount of work
that remains given the sheer number of water
services throughout the world even though,
thankfully, not all are plagued by the these types
of problems. Consequently, the optimisation of
financial resources earmarked for investment
in the water sector is contingent on generalised
application of these procedures and controls.
In the private sector
The private sector has mainly been confronted
with problems over the transparency of prices
charged for water. In the mid-1990s, certain
countries – albeit politically risky ones – managed
to achieve an internal rate of return on investment
in excess of 30%. Similarly, certain long-term
concession operators accumulated provisions for
infrastructure renewal over time without actually
using the provisions or transferring them to the
delegating authority. These charges were borne
by consumers but were not reinvested in the water
sector because they were used to finance other
non-water-related businesses or acquisitions.
We also note that private operators have been
able to transfer corporate expenses to concessions
that they operate in order to justify higher
costs, even though the costs in question are not
related to water production or distribution or
the collection and treatment of wastewater.

But here again, this lack of transparency was only
brought to light subsequently by controls and
audits and it was impossible to recover amounts
that had been used for other purposes. These
substantial lost earnings also served to tarnish
the image of the private sector. On a related note,
it may be a cause for concern to see investment
funds focusing on the water sector mainly for the
purpose of maximising their short-term earningsper-share ratio with no interest in creating
long-term value for the water sector itself.
For consumers and citizens
These examples demonstrate that we are
confronted with a problem of non-existent or
totally insufficient financial information and
with new models of cooperation between the
private sector and the delegating authorities when
a service is put out to delegated management.
Everyone agrees that the water sector is a global
commons, vital for the survival of humanity, and
cannot be treated as a speculative commodity
for maximising profits to the determinant of
the community. Any recourse to private sector
experience and know-how must be based on
balanced earnings arrangements that maintain
incentives to generate profits to be shared between
private operators and the delegating authorities. It
is therefore essential that water users are informed
not only of factors affecting water quality, but
of financial indicators such as costs and rates.

5.1.2. Decision-making
policies and timeframes
Another aspect of good governance is bound up
with political considerations: politics and the
water sector do not have the same time horizons.
In many parts of the world, politics is in thrall to
emotion and the urgency of the moment. Certain
media bear their fair share of responsibility for
manipulating public opinion and exploiting
sensationalism for commercial gain. Politics is
forced to continually adapt – and perform u-turns
– just to keep pace with opinion polls and electoral
trends. All too often such considerations are bound
up with the short-term and discontinuity whereas
water policy needs continuity and a long-term
focus. Clearly, decision-making horizons are not
the same for politicians and for the water sector.
In many, countries, water has suffered from
being used as a “political football”, especially
during local or national elections. Paradoxically,
we note that some autocratic regimes obtain
better results than countries with changing
democratically-elected governments precisely
because they are able to implement long-term,
continuous policies. In countries with more
democratic national or local systems, investment
programmes are sometimes deferred because of
political wrangling, leading to excess costs that
could have been avoided. This problem has even
greater repercussions in the water sector where
financing has always been difficult to come by.
Similarly, in certain emerging or developing
countries with undemocratic regimes, water is
not always a priority and certain “unenlightened
despots” may prefer to build other types of
more visible infrastructure – an airport or a
motorway, for example – as monuments to
their own glory, rather than water or sanitation
networks which will be much less visible.
Regardless of what region we refer to, the water
sector needs both time and space to develop.
It is bound up more with geography, whereas
politics is more concerned with history and
this hiatus hampers development in the water
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sector. Nevertheless, the political establishment –
regardless of its allegiances – should be capable of
agreeing upon a long-term strategy, particularly for
investment and financing the needs of the sector.
We now need to focus on explaining the challenges
and organising the relevant debates. It is vital to
strive for a concerted approach that transcends
traditional political rivalries in order to achieve
convergence. Democracy should constitute not
an obstacle but a lever for implementing coherent
and satisfactory long-term water policies.
5.1.3. The right to water
The right of every person to have access to water
has been the subject of much debate over the past
decade. The right to water was finally recognised
by the United Nations in July 2010 and has been
reaffirmed since then at various conferences,
however it really needs to be transposed into
the legislation of each country before it becomes
a legally enforceable right. Providing the
resources to effectively implement the right to
water is now an integral part of governance.
But what does affirming the right to water in a
forum such as the United Nations actually mean if
this affirmation remains a dead letter? The great
challenge now lies in finding the resources in each
region to satisfy this need and this will involve
our ability to identify all people throughout the
world without access to water either due to their
distressed circumstances or distance from a source
of drinking water. It will then be up to water
companies, with the support of the legislator, to
come up with solutions to enforce this right. They
may for example devise indicators for tracking the
manner in which the right to water is measured
in different parts of the world and assess the
progress that has been made in applying it.
More effective international water governance
is therefore contingent on coordinating different
countries by tracking indicators that ensure that
the right to water does not remain simply an
inconvenient declaration with no tangible effects
for the worlds’ most distressed communities.
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5.1.4. Managing knowledge
Since the early 1990s, innumerable experiments
have been carried out in the water sector by
ministries, local authorities, operators, engineering
firms, NGOs or international financial institutions.
Regardless of whether they have been successes
or failures, all may be leveraged to provide
pointers for the future. The experiments focused
on institutional organisation, regulation, pricing,
bases of cost recovery, financially sustainable
technical solutions or funding policies. The
accumulated knowledge and experiments now
constitute a considerable asset. However the related
information is currently fragmented and dispersed
in innumerable documents throughout the world.
New information technology has had a
revolutionary impact that makes it possible to
collate these various experiments and it would
therefore be sound policy to identify and structure
all of this knowledge in order to make it available
to the greatest possible number of people. Setting
up a large library or a virtual university devoted
to water should be encouraged as this would bring
together all available knowledge and experiments
while helping to disseminate best practices.
Leveraging this information should also help to
avoid bad choices, gain time and generate major
savings – a precious commodity in the water sector.

5.2. Technological
innovations
Research and development and innovation have
massive potential for devising solutions to:
• producing more in quantity and quality terms
to meet growing needs;
• distributing and consuming a scarce resource
more effectively;
• meeting the challenge of wastewater sanitation
and safeguarding public health, the environment
and the quality of the resource throughout the
life cycle;
all at sustainable cost.
The task is to make progress in treatment
technologies (drinking water, sanitation) and move
distribution and consumption methods forward.
The fact that water management is closely bound
up with its local context contains both advantages
and drawbacks (geographical and geological,
socio-economic and cultural) and the essence of
the challenge lies in tailoring dynamic, relevant
solutions to a vast array of circumstances.
5.2.1. Water production: leveraging
alternative sources of water – sea
water or marginal-quality water
Although desalination of sea water remains a
costly strategy (estimated at between two and
three times the cost of treating surface water),
it may become worthwhile in situations where
there is sufficiently easy access to large quantities
of sea water, major funding capacity to meet
high operational costs and an absence of cheaper
alternatives. In Israel, the state-sponsored
desalination programme targets a production
capacity of 750 million m3/year by 2020. If it
succeeds, desalination will become a major source
of water for the country and contribute 22% of
total water production in 2020 (Source: GWI).
Other countries and regions that are seeking
to develop desalination programmes include
certain Gulf States (Saudi Arabia, United Arab
Emirates), California (USA) and Australia.

For mature technologies, expected progress is
linked to improvements in energy efficiency,
upkeep and the useful life of equipment
(particularly membranes) culminating in a
cheaper desalination process with a higher output.
Reducing the environmental impact is also crucial
in terms of both energy (optimal consumption
practices and use of renewable energies) and the
dispersal of brine. Certain nascent technologies
would also appear promising, such as membranes
that use nanotechnologies to attain the required
level of molecular porosity, or biomimetic
membranes with powerful filtration mechanisms.
Reusing wastewater also appears to be a
solution for the future given the potential
resources (everywhere water is consumed,
there is wastewater) and numerous applications.
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At the present time, the main uses for recycled
wastewater are for the irrigation of agriculture
(approximately 30% 38) and gardens (20%),
and industrial recycling (approximately
20%: cooling systems, process water, heat
source). These are followed by uses that seek
to preserve the environment and replenish
reserves (approximately 10%: preservation of
wet zones and replenishing lakes and ponds,
replenishing aquifers for storing water, and
naturally treating water). Finally, there
are domestic and municipal uses covering
both non-drinking water (fire fighting, air
conditioning, car washing) or drinking water
(reincorporation directly into the drinking
water system directly or indirectly upstream
into the reservoirs that feed this network).
There is still a major psychological barrier
regarding the reutilisation of wastewater in
drinking water for human consumption.
Projections bear out the potential of
agricultural and industrial uses for recycled
wastewater, but quality requirements for
treated water used for industrial purposes are
moving closer to those that apply to urban and
domestic uses. The most promising solutions
would appear to be three-step treatments
(ultra-filtration followed by reverse osmosis and
intensive disinfection using UV disinfection,
for example) and other advanced tertiary
treatments that deliver high-quality water
that can be used to meet industrial and urban
demands. Consequently, we note that membrane
filtration innovations (in terms of energy use
and membrane design) have been and will
continue to be of benefit in both desalination
and the reutilisation of wastewater.

38. Source : GWI, Global water market 2011
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5.2.2. Efficient and increasingly
flexible distribution combined
with intelligent consumption
In developed countries, particularly in urban areas,
innovations should ensure that ageing networks are
efficiently maintained. Optimal use and extending
useful life are the key issues. There are two types
of solution. First, solutions that make it possible to
plan and anticipate what will happen to networks
by analysing and modelling their behaviour in
terms of materials and environments. Second, we
note innovations in the technical upkeep of buried
networks that are difficult to access which enhance
leak identification and defouling processes.
The gradual installation of intelligent computers
makes it possible to track consumption in real time
by remote meter reading. This will enhance the
detection of leaks and abnormal consumption and will
eventually make it possible to establish consumption
patterns (for both domestic and industrial users) with
a view to more efficient resource management.
In rural and urban areas, the focus is on the
distribution method, particularly network
sizing. Possibilities being explored consist in the
deployment of dynamic modular solutions at a
reasonable cost (decentralisation of catchment
areas into small units for a more local basis
of distribution, mobile desalination units).
5.2.3. Towards
“waste-to-energy” sanitation
Optimising sanitation techniques depends
on reducing energy consumption in the key
activities (pumping, aeration of tanks), reducing
consumption of chemical reagents and enhancing
purification yields for greater efficiency in terms
of the initial role of water purification plants,
i.e., cleaning wastewater and discharging it back
into the natural environment. The presence
of endocrine disrupting compounds and
pharmaceutical residues in wastewater represents
in itself a major challenge over the coming years.
Furthermore, the most promising developments
are mainly those that will soon make it possible to

5.3. Financing
recycle the entire output of wastewater treatment
plants. The recovery and conversion of biogas
(methane), excess pressure and sludge can already
be harnessed to make facilities self-sufficient in
energy, or even energy-positive. Nitrogen and
phosphorous compounds can already be recovered
and transformed into fertiliser and some research
even holds out the possibility of recycling organic
material as polymers for use in applications such
as bioplastics. By harnessing these advanced
processes, tomorrow’s wastewater may also be
recovered to help meet the needs of industry. So
water purification plants are promised a future
in which their activities will go way beyond their
primary functions and they are set to become
major sources of energy, water and biomaterials.

Financing comprises one of the three strategic
development vectors for the global water and
sanitation sector over the coming years. We already
referred to the crucial importance of financing
in the water sector in our March 2001 report
entitled “Water - A World Financial Issue”. In the
wake of the Camdessus Report, “Financing Water
For All” presented at the Kyoto Water Forum in
March 2003, there was increasing awareness of
the need to mobilise substantial financing on a
global scale. Governments, international financial
institutions, bilateral cooperation agencies
or regional initiatives such as the European
Union Water Initiative for the poorest countries
have made it possible to raise considerably
larger amounts over the past ten years.
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Good governance and technological
innovation should also avoid corruption and
unsuitable technical choices and optimise
the value created by such financing.
Financing in the water sector comes
from three different sources:
• public sector financing;
• water rates, i.e., the price charged for water;
• official development aid.
And this is reflected in the lexicon of the 3Ts
which we saw earlier (Tariffs, Taxes, Transfers).
Obviously, there is no single solution and financial
strategies must be locally based and reflect the
nature of the water project (urban or rural), the
planned technology and resulting investment
requirements, the number of inhabitants, local
socio-economic circumstances and cost recovery
potentialities. So very different strategies may be
pursued within the same country depending on the
characteristics of a given water/sanitation service.
Nevertheless, richer countries tend to use
public sector financing and water rates to fund
their projects. However, because of the aforementioned right to water of certain poorer
sections of the population in such countries,
support arrangements have been developed
that involve delivering minimum annual
quantities of water per capita free of charge for
basic uses, i.e., drinking and washing water. In
intermediate countries, in certain regions such
as Central and Eastern Europe, or previously in
a number of Southern European countries, big
chunks of official development aid have been
mobilised through structural and social cohesion
funds. These are powerful levers for financing
infrastructure development but unfortunately, not
all intermediate countries enjoy the benefits of
an integrated economic area. Financial strategies
need to be found that incorporate differentiated
pricing for different types of water use and are
based on consumers’ ability to pay (differentiating
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between different types of domestic consumer
and industrial consumers, for example).
In developing countries, while better off consumers
may be charged higher rates, other innovations
may also be considered. For example, countries
with a large tourist industry can develop specific
pricing arrangements for hotels catering to welloff tourists. But other solutions clearly need to
be devised in addition to official development
aid, such as levying a consumption-based
contribution on the water rates charged by richer
countries that would finance infrastructure
development in poorer countries. The OudinSantini Law has opened up possibilities in
France but this mechanism probably needs to
be applied at a more global level – e.g., in OECD
countries as a first step – before gradually being
extended as the per capita income of emerging
countries increases. For example, a tax of €0.10
per m3 in rich countries would represent a
contribution of €18 a year, or €1.50 a month for
a household that uses 180 m3 of water a year.
But despite the small amount of the annual
individual contributions involved, the political
difficulties of implementing such a tax on a large
scale should not be underestimated. Although most
countries understand and advocate international
solidarity, adopting and actually applying concrete
measures can encounter fierce resistance and all
too frequently good intentions fail to translate into
firm commitments. The need to get resolutions
adopted by a large number of countries at major
conferences such as the World Water Forum leads
to hybrid declarations based on the lowest common
denominator that have very little effect. But sitting
around waiting for the club of rich countries to
agree on extending this type of mechanism would
be wrong and merely a convenient excuse for
doing nothing. Where financing is concerned,
there tend to be many declarations and far fewer
decisions and it is clearly the responsibility of
each country to pursue this type of initiative. We
may then hope for a positive “snowball effect”
with enormous potential for financing access
to water and sanitation in poorer countries.

Furthermore, the gradual application of principles
of transparency based around indicators should
boost the amount of financing that can be raised
from international official development aid and
the major multilateral financial backers. Obviously,
this will be contingent on verifiable rules of good
governance to ensure that all monies raised have
actually been invested in the water sector.
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Conclusion

Major changes have taken place over the past
twenty years. Certain trends have emerged and
much has been learned. A dynamic has been
formed by the key players on the ground, backed
by NGOs, associations, a multitude of private
operators of all sizes and the “majors” and
traditional public sector players, some of whom
are tending towards PPP-type arrangements.
Progress has definitely been achieved with
the support of multilateral banks, bilateral aid
and local development banks, as well as the
boost that has come from stricter regulations
and increasing awareness in corporate
circles of businesses’ “water footprint”. And
yet there is still much work to be done.
The big challenge remains investment capacity
and harnessing sufficient sources of funding.
Now more than ever, sustainable development in
the water sector requires massive investments,
not just in water and sanitation, but direct and
indirect investment in rainwater harvesting,
flood prevention and small and large dams/
reservoirs everywhere that water needs to be
stored. Clearly, we are talking about several
thousand billion euros in long-term investment.
This effort also needs to be sustainable and while
all the indicators suggest that it will be, the various
programmes will need to harness formidable
reserves of political will over a very long period.
Nobody believes that all countries everywhere are
suddenly going to converge around this priority
but what is essential is that each country accepts
its responsibilities and that leaders emerge in
all regions throughout the world in the hope of
creating a broad front in terms of the solutions to
be implemented. In many regions, development
programmes hold out the promise of a regular

supply of sufficient quantities of drinking water.
But as we have seen, problems remain in applying
genuine principles of good governance in the
vast number of water services throughout the
world and the benefits of investment in the
water sector are numerous, highly dispersed and
sometimes poorly evaluated: numerous and highly
dispersed because they affect many different
economic sectors, healthcare and protection of
the environment; and poorly evaluated because
it is difficult to measure the totality of benefits
due to the complexity involved in correctly
determining the revenue within an economic
framework, and cost savings in terms of health and
environment restoration work that would accrue
from a sustained initiative in the water sector.
Consequently, the scale of the necessary
investment constitutes a fantastic economic
vector for creating value and jobs both locally
and internationally. We tend to forget that such
investments are powerful drivers for public
works, the equipment industry and research and
development. As the financial crisis continues
to batter economies, the dynamic provided by
investment in essential infrastructure can and
surely must constitute a vector for sustainable
development and progress in terms of mediumand long-term activities that generate revenue
at both the micro- and macro-economic level.
Hence, this is an economic priority that needs to
be resolutely reaffirmed as it will form part of a
wealth-creating virtuous circle that will condition
resource dynamics and the solutions of tomorrow.
The principal expected benefit is none other than
guaranteed access to water and sanitation for all.
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Global and regional trends
Figure 42: Global and regional trends in water supply, 1990 vs. 2008
0
6

1
13

8

8

6

7
16

23

9

29
21

11

15

8

14

14

10

14

13
25

28

31

25

12

6
13

8

8

40

28

51
64

30
27

14

35
32

53

94

54

55

84

91

82
80

69

72

78

58

55

34

21

49

50
39

33
17

1990

44

23

83

71
57

2008

World

1990

2008

1990

2008

1990

2008

Developed Commonwealth Developing
Regions
Of Independent Regions
States

Unimproved
drinking-water

1990

2008

Latin
America &
Caribbean

1990

2008

Eastern
Asia

Other improved
drinking-water

1990

15

2008

1990

Southeastern
Asia

2008

Northern
Africa

1990

2008

Western
Asia

1990

2008

Southern
Asia

1990

Piped water
on premises

Figure 43: Global and regional trends in sanitation practices, 1990 vs. 2008
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