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Foreword: Douglas Flint, Group Chairman,
HSBC Holdings plc

Few resources are more fundamental to health, happiness, and development than
water. Agriculture, energy and industry rely on it. Access to clean water - or the
lack of it - can determine the ability of families and individuals to lead safe,
productive, fulfilling lives. But over the past decade it has been increasingly
apparent that constraints on water are holding back global growth and
development; and in many parts of the world, climate change has begun to
exacerbate the problem.

As a bank, we in HSBC look at how the patterns of projected growth, long-term
trade and consumption will contribute to our bottom line. We also recognise
that any large business has a responsibility to play a positive role in the
communities where it operates, and we have a long history of supporting causes
that align our philanthropic goals with our analysis of the trends reshaping the
wortld.

That is why, building on the success of the HSBC Climate Partnership, we are
now launching the HSBC Water Programme, a five-year environmental initiative
focusing on water and how it helps communities flourish. We will work together
with WaterAid, WWTF and Earthwatch to provide water, sanitation and hygiene
to communities in need, to protect key river basins vital to communities and
business around the world, and promote the value of water to HSBC’s
community of employees through learning and volunteering.

We approach our investment in community projects with the same rigour as we
would any other kind of investment, and are kicking off the programme with a
hard analysis of the scale of the challenge and opportunities involved. This report
shows there are profound benefits from improving our management of water.
Providing universal access to water and sanitation in the four BRIC countries -
Brazil, Russia, India and China - would generate annual productivity benefits of
USD125bn, or about 1% of their joint 2010 GDP. Simply put, investment in
water can unlock growth.

Securing universal access to decent water and sanitation would call for significant
investment from governments, business and consumers. The report estimates
that some US$725bn would be required - but these investments will yield real
returns, with each dollar invested towards the goal of universal access generating
on average around US$5 of economic benefits.

This report also highlights the central importance of the world's 10 most
populated river basins, whose share of global GDP is forecast to rise from 10%
today to 25% by 2050, and where HSBC has a significant number of customers.
In 5 out of 10 of these basins, water withdrawals are already above sustainability
thresholds; without investment in both water efficiency and water resource

Foreword
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management this situation will deteriorate further in the decades ahead,
potentially straitjacketing growth in these areas.

The investment we are making in the HSBC Water Programme will save lives
and transform livelihoods. Over the next five years, we will continue to share the
lessons we learn and the data we gather, in order to encourage others to join us in
recognising the value of water, benefiting communities today, and unlocking
growth for years to come.

Foreword
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Executive Summary

The water challenge

Population and economic growth are putting pressure on available fresh water
resources worldwide. Uncertain water availability is a challenge that many
countries face, which can impact economic growth. This ‘water challenge’ has
multiple dimensions, one of which is access to safe drinking water and basic
sanitation services. Improved access has a direct positive impact on people and
communities leading to significant social, economic and environmental benefits.
This explains why a Millennium Development Goal MDG) is “%o reduce by half the
proportion of people without sustainable access to safe drinking water and basic sanitation by
2015 compared with 1990 levels”.

Water resource management at river basins is another key link between water and
economic growth. Effective management of freshwater resources helps sustain
agriculture, industries, ecosystems and communities.

Access to drinking water and basic sanitation

In 2010 almost 800 million people worldwide were without improved access to
water and 2.5 billion people were without access to basic sanitation. Thus, the
economic benefits from improved access to safe drinking water and sanitation
can be considerable (see Figure below). As a share of their 2010 GDP, several
developing countries in Africa and Latin America stand to gain the equivalent of
5% or more of their annual GDP before reaching the MDG. This share trebles
to an average of more than 15% of annual GDP if universal access is the target.

Potential gains from improved access to water and sanitation

Economic gain as a percentage of GDP Economic gain in billion USD

0% 5% 10% 15% 20% 25% 0 10 20 30 40 50 60
Congo, Rep. : ‘ | ‘ China
Liberia | | ‘ | India
Nicaragua | ‘ ‘ | Brazil
Burundi | | ‘ | Russia
Sierra Leone | | ‘ | Indonesia
Bolivia | | ‘ | Mexico
Niger | ‘ ‘ | Nigeria
Ethiopia | ‘ ‘ Pakistan

Eritrea 1 ‘ ‘ MDG|goals Colombia B MDG goals
Madagascar | ‘ ‘ Universal access Ethiopia ® Universal access
I I

Source: Frontier Economics.
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Likewise, providing universal access to Brazil, Russia, India and China would
amount to an equivalent of more than USD125 billion, or about 1% of their joint
2010 GDP. Estimates for Brazil, India and China are shown in the table below.

One-off investment requirements Annual potential economic Benefit- | Payback
Country (million USDy010) gain cost period***
Water Sanitation (million USD,g1 p.a.) [% of GDP [ ratio™ | (years)
Brazil 5,396 15,064 16,824 0.8% 18.6 1.2
India 64,070 242,835 43,556 5.2% 3.2 7.0
China 8,498 83,217 53,279 0.9% 5.9 1.7

* Until 2050 taking into account population growth
**Including Operations & Maintenance costs but excluding the costs related to population growth (static view)
*** |nvestment requirements relative to annual economic gain

Source: Frontier Economics

Countries in southern Asia and sub-Saharan Africa stand to gain the most from
achieving the MDG target (see table above). Achieving the MDG worldwide
would amount to an equivalent of more than USD56 billion per annum in
potential economic gains between now and 2015; while achieving universal access
would imply the equivalent of over USD 220 billion annually.

Absolute economic gains per region (in million USDyg1g)

MDG goals Universal access

Sub-Saharan Africa 15,065 34,737
MENA countries 604 4,943
East Asia / Pacific 3,299 69,413
Southern Asia 20,245 55,468
Latin America 7,817 43,341
Eastern Europe / CIS 9,612 15,128

Source: Frontier Economics

Achieving these potential economic benefits from access to water and sanitation
comes at a cost. At least USD140 billion of capital investments (between 2010
and 2015) are required to achieve the MDG target with low cost technology (i.e.
borehole for water access or septic tank for sanitation). High cost technology, by
contrast implies a household connection for both sanitation and water where the
water is at least partially treated for sanitation purposes. Installing more
advanced facilities would require investments in excess of USD300 billion.

Providing universal access to water for all poorly-serviced populations worldwide
will cost at least USD175 billion, assuming the use of low cost technologies. An

Executive Summary
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additional USD550 billion would be required to provide universal access to
sanitation services. Employing technologies such as piped water and sewage
connections would more than double those capital costs.

Capital cost range for improved access to water services and sanitation

1,400 - o i
Cost increase for employing more improved
1,200 technologies (up to piped connections) \::\:
1,000 \
g 200 Costs for "low-cost technologies" \
i =
=)
= 600
= b
400 ‘,..-""
200 &
o ey
Water | Sanitation Water | Sanitation
MDG 2015 Universal access 2050

Source: Frontier Economics based on UN, WHO

Comparing benefits to costs, the return from every US dollar invested in
improved access to water supply and sanitation differs considerably across
regions (see table below). In Africa, the return is about 2 US dollars (per dollar
invested). In South America, by contrast, such returns can be as high as 16 US
dollars (per dollar invested). The table below shows the investment needs and
potential economic gains in the six Asian and African countries where the HSBC
Water Programme aims at improving access to water supply and sanitation.

Costs and benefits of achieving universal access in growing and fast growing markets

One-off investment requirements  Annual potential economic ~ Payback

Country (million USDa010) gain period*

Water Sanitation (million USDyg¢0 p-a.) (% of GDP) (years)
Bangladesh 1,208 2,779 1,076 1.1% 3.7
India 4,338 36,911 16,550 1.0% 2.5
Nepal 142 896 389 3.0% 2.7
Pakistan 965 3,852 1,454 0.8% 3.3
Nigeria 2,248 10,086 3,318 1.7% 3.7
Ghana 125 1,525 556 1.8% 3.0

* Investment requirements relative to annual economic gain

Source: Frontier Economics
Assuming low-cost technologies, achieving the MDG goals would require an

investment of USDG65 billion — 86 per cent for sanitation only, which illustrates
its relative importance compared with water access.
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Benefit-cost ratio of implementing the MDG and universal access

MDG goals Universal access

Sub-Saharan Africa 23 25
MENA countries 1.8 4.2
East Asia / Pacific 3.9 5.8
Southern Asia 2.6 3.1

Latin America 14.9 16.4
Eastern Europe / CIS 12.9 11.6
Total average 3.4 4.6

Source: Frontier Economics. (Based on the assumption that access and sanitation
technologies are 50% low cost and 50% high cost. Includes maintenance costs.)

Water resource management (WRM)

The relevance of river basins

In 2010 the ten most populated river basins in the world were home to more
than a quarter of the world population (see table below). While nine of these
basins are in emerging economies, a conservative estimate indicates that in 2010
they generated almost 10% of global GDP.

Based on current GDP and population growth forecasts, almost a quarter of
global GDP could be generated in the ten most populated river basins by 2050.

River

Ganges

Yangtze (Chang Jiang)
Indus

Nile

Huang He (Yellow River)
Huai He

Niger

Hai

Krishna

Danube

Total

Population in 2010

Basin GDP in 2010

Basin GDP in 2050

Country/Region

India, Bangladesh, Nepal
China

India, China, Pakistan
Northeastern Africa*
China

China

West Africa**

China

India

Central & Eastern Europe***

(million)

528
407
254
207
170
103
100

96

89

81

2,036

(% world)
7.7%
5.9%
3.7%
3.0%
2.5%
1.5%
1.4%
1.4%
1.3%
1.2%

29.5%

(billion USD)
690
1796
281
304
751
457
105
426
126
1305

6,240

(% world) (billion USD)
1.1% 5,776
2.9% 14,810
0.5% 1,522
0.5% 3,035
1.2% 6,187
0.7% 3,766
0.2% 753
0.7% 3,511
0.2% 1,052
2.1% 6,432

10.1% 46,844

(% world)
3.0%
7.8%
0.8%
1.6%
3.3%
2.0%
0.4%
1.9%
0.6%
3.4%

24.7%
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Source: Frontier Economics based on data from World Bank and HSBC (GDP); United Nations and Water
Footprint Network (population);

By 2050, GDP in these basins is expected to be as large as the economies of the
United States, Japan and Germany combined.

River basin sustainability

The blue water footprint estimates the volume of water consumed from ground-
and surface water flows. As a measure of water use, blue water footprint is more
accurate than water withdrawals since a large percentage of water withdrawals
typically return to local rivers and aquifers becoming available for reuse (e.g. 40%
in the case of agriculture) (Hoekstra et al. 2012). If the blue water footprint in a
river basin is between 30 and 40% of natural run-off, water scarcity is considered
to be significant, while if the water footprint exceeds 40% of natural run-off, water
scarcity is considered to be severe.

Assuming that the blue water footprint grows in line with population and no
improvements in water efficiency or water resource management, by 2050 water
scarcity could be significant or severe in seven of the ten most populated river
basins (see below).

Executive Summary
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Blue water consumption in ten most populated river basins

Blue water footprint as a % of natural run-off
0 20 40 60 80 100 120

Ganges

Yangtze (Chang Jiang)
Indus

Nile

Huang He (Yellow... [**

Huai He
Niger
Hai
H 1996-2005 .
Krishna
= 2050

Danube

Source: Frontier Economics using average monthly blue water footprint data reported in Hoekstra and
Mekonnen (2011)" and Hoekstra et al. (2012)*

Water resource management in the river basins most affected by water scarcity
will need to improve in the future to avoid decreasing their economic growth
potential while preserving their ecosystems.

Addressing the Water Challenge

Competing demands for water and freshwater resources are increasing over time,
due to population and economic growth. This ‘water challenge’ is the subject of
attention of many stakeholders worldwide, from governments and international
organisations, to multinationals, environmental groups, academia and NGOs.

The ‘water challenge’ is multidimensional. Addressing the challenge will require
improvements not only to populations’ access to fresh drinking water and basic
sanitation services — a basic human right - and improvements in the way we
manage available fresh water resources in river basins; but also how efficiently
and effectively we use freshwater resources in agriculture, industry, and
household use; how we dispose of it after use (wastewater treatment and related
pollution); how we finance the investments requited to improve water
productivity; the interdependencies between water, food, energy and climate

1 Hoekstra, A.Y. and Mekonnen, M.M. (2011) Global water scatcity: monthly blue water footprint
compared to blue water availability for the world’s major river basins, Value of Water Research
Report Series No.53, UNESCO-IHE

Hoekstra AY, Mekonnen MM, Chapagain AK, Mathews RE, Richter BD (2012) Global Monthly

Water Scarcity: Blue Water Footprints versus Blue Water Availability.PLoS ONE 7(2): e32688.
doi:10.1371/journal.pone.0032688

Executive Summary



| Frontier Economics 9

change; how we manage the risks and uncertainties inherent to the sector; and
the potential for policy reform induced by increasing water scarcity.
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Introduction

On 11 June 2012 HSBC launched the 5-year USD100 million HSBC Water
Programme focusing on how water helps people and communities flourish
worldwide. This builds on the recent success of the HSBC Climate Partnership,
which concluded in 2011. Frontier Economics has been commissioned by the
HSBC Water Programme to produce a report exploring the links between water
and economic growth to support the launch. The scope of the HSBC Water
Programme covers the following set of activities:

B providing water, sanitation and hygiene to communities in need;

B protecting key river basins vital to communities and business around the
world; and

B promoting the value of water to HSBC’s community of employees
through learning and volunteering.

To deliver on each of these activities, HSBC has entered into partnerships with
three expert NGOs: WaterAid, WWF, and Earthwatch.

This report builds on available research and empirical evidence of the links
between fresh water resources and economic growth.

The ‘water challenge’

Competing demands for water and fresh water resources are increasing over
time, due to population and economic growth, more rapidly in some regions than
in others. This ‘water challenge’ is the subject of attention of many stakeholders
wotldwide, from governments and international organisations, to multinationals,
environmental groups, academia and NGOs. Multiple reports emphasise the
implications to the world economy and the livelihoods of people and local
communities of inaction to address ‘the water challenge’.’

The ‘water challenge’ is multidimensional. Addressing the challenge will require
improvements to populations’ access to fresh drinking water and basic sanitation
services — a basic human right; it will require improvements in the way we

““The conclusions are clear. Freshwater is a cross-cutting issue that is central to all development efforts. 1t faces rising

challenges across the world — from urbanisation and overconsumption, from underinvestment and lack of capacity, from poor
management and waste, from the demands of agriculture, energy and food production. Freshwater is not being used sustainably
according to needs and demands. Accurate information remains disparate, and ma 1 is_fragmented. In this context, the

[future is increasingly uncertain, and risks are set to deepen.” Taken from the Foreword by Irina Bokova, Director-
General of UNESCO to the World Water Development Report 4 (2012)

Introduction
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manage available fresh water resources in river basins; how efficiently and
effectively we use freshwater resources in agriculture, industry, and household
use; how we dispose of it after use (wastewater treatment and related pollution);
how we finance the investments required to improve water productivity; the
interdependencies between water, food, energy and climate change; how we
manage the risks and uncertainties inherent to the sector; and the potential for
reform induced by increasing water scarcity. The diagram in Figure 1
summarises the key dimensions of the ‘water challenge’.

Figure 1. The multiple dimensions of the ‘water challenge’

Access and sanitation

Drinking water & sanitation Management
Social & environmental benefits Resource management

Availability & quality

Demand & use intensity Ecosystem services
@ Institutions & policies

Water &
Economic Growth

Risks and uncertainty Infrastructure markets

Business & corporate risks Interdependencies Global market size
Investment needs

Sector risks

Nexus water <> energy

Financing & management
Extreme weather events Nexus water < climate

Nexus water « food

This report focuses on the linkages between three of these dimensions — Access
and sanitation, Resource management and Water scarcity — and potential
economic growth. These three topics dovetail with the activities to be supported
by the HSBC Water Programme. Risks and uncertainty surround these topics:
water access is linked to human security; water resource management is linked to
ecological security; and water scarcity is linked to economic security.” These risk
and uncertainty aspects are comprehensively treated in the most recent 2012
World Water Development Report 4 (WWDR4): Managing Water under Uncertainty
and Risk. Whilst being aware of these aspects, our report focuses instead on the
potential to improve the lives of people and communities by exploring the links
between the three selected topics and economic growth.

4 World Water Council: Water and Green Growth. Edition 1 (March 2012)

Introduction
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Scope of the report

The report is structured around the three dimensions of access, water resource
management (WRM), and scarcity. Fach dimension is discussed in a separate
chapter including the following headings:

® Transmission channels: describes the linkages between the topic and
economic growth. For example how improved access feeds into improved
health and productivity or how an improved management of water supplies
translates into increased production in river basins.

® Impact on growth: reviews best available evidence on the impact of
improved access or water resource management on economic growth.

®  Future outlook: describes expected developments in the future, providing
quantitative indicators where available of future impacts, including, for
example, estimations of potential economic gains or investment costs.

The report ends with a summary chapter.

Introduction



2.1

| Frontier Economics 13

Access to drinking water and sanitation

This chapter explores the links between improved access to safe drinking water
and basic sanitation services and economic growth. Improved access to safe
drinking water and basic sanitation services can have a direct positive impact on
people and communities, leading to significant social, economic and
environmental benefits. An important Millennium Development Goal (MDG)
target is “so reduce by half the proportion of people without sustainable access to safe drinking
water and basic sanitation by 2015 compared with 1990 levels”> Tts achievement will not
only directly benefit the livelihoods of people currently lacking such access, but
will also increase productivity and economic growth in the communities and
regions where they live.

Transmission channels

Figure 2 summarises the multiple links between improved access to water
services and basic sanitation for communities in need and economic growth.

Figure 2. Linkages between access to water and sanitation and economic growth

{
{
{
{

Bett lit ter - | d hvai More fresh water:
Time savings etier quality water 1< mproved hygiene better nutrition
due to ! |
shorter vy v i v v
distances to
get fresh Improved health Increased life Improved physical and
water (less acute infections | expectancy, reduced €5 educational growth of
such as diarrhoea) child mortality individuals

Increased economic growth

|ﬁ
|

Source: Frontier Economics

Two transmission channels link access to water and sanitation with economic
growth:

5 MDG 7 concerning environmental sustainability.

Access to drinking water and sanitation
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® The direct channel relates improved access to the time saved by people,

primarily women and children, in collecting water. Insufficient access means
people invest significant resources and time getting a minimum supply of
water.” This burden falls disproportionately on women and children.
According to the United Nations World Water Development Report 4
(WWDR4)", women have to collect water in two thirds of households in
developing countries, and children carry the burden in 12 per cent of all
households. Improved access releases time for other more productive
activities such as education,® leading to benefits for society as a whole, as
well as improving the prospects for women and children in poor countries.

The indirect channel relates improved access to health gains which lead to
improved physical development and a higher life expectancy, which in turn
raises economic growth potential:

5 Water & sanitation and health - Households use water for drinking,
cooking, personal hygiene and home hygiene. Sanitation is essential for
all of them, in particular hygiene. A lack of access to water services and
sanitation (WS+S) can cause malnutrition (not enough drinking and
poor quality water); acute infections such as diarrhoea (no sanitation,
poor quality water); and insufficient personal and home hygiene (no
sanitation, insufficient water access, which also reduces the benefits of
sanitation if the sanitation facilities cannot be cleaned). Sanitation also
improves local water quality, which is negatively impacted by open
defecation, for example. Better health leads to improved physical and
educational development and to a higher life expectancy.

5 Health and economic growth — Lack of access to safe drinking water
and basic sanitation services can have negative health effects leading to
constrained economic growth through two channels:

o Productive working time is lost because of disease / low life
expectancy whereby working hours are lost to the economy;

«  Economic productivity is lower than it could otherwise be because
of:

- poor physical (illness) and educational (less time in school
because of illness’) development cause people to acquire less

6

Le. walking large distances every day to a spring or public pump.
United Nations (2012), World Water Development Report — Managing Water under Uncertainty and Risk
This has been quantified by WHO (2004).

The Human Development Report (United Nations, 2006) estimates that 443 million school days per
year are lost because of a lack of access to safe drinking water.

Access to drinking water and sanitation
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skills/ strengths which could be productive for the economy;
and/or

- low life expectancy implies that workers cannot employ the skills
they might have acquired for a longer time period.

In sum, improved access to WS+S for communities in greatest need increases the

amount of time available for economically productive activities and improves

average hourly productivity, as more productive people work actively for longer.

Each of these factors contributes to enhanced economic growth.

Impact on economic growth

Recent academic and intergovernmental studies highlight the following outcomes

from inadequate access to WS+S:

u]

Time incurred by households to get access to drinking water ranges

between 15 minutes and 2 hours per day;"

88% of diarrhoea cases worldwide are attributed to unsafe water or
inadequate sanitation; and

17.5% of deaths of children under age of five are due to malnutrition
caused by diarrhoea, which in turn is caused by inadequate WS+S (out
of 11.9 million deaths of children worldwide'").

In addition, recent studies suggest that improved access to WS+S increases time

available for economically productive activities in the following ways:

u]

Productive days gained because of less diarrhoea: MDG targets
achievement would mean a gain of 919 million days in 2015, increasing
to 22 billion days in 2015 with universal access;

Hours gained because of more convenient water supply and sanitation:
29.5 billion with MDG; 992 billion with universal coverage;

School days gained: 78 million in 2015 with MDG; 1.8 billion with

universal access.

The WHO estimates that the global benefits of achieving the MDG regarding
improved access to water and sanitation are USIDD37.7 billion per year, against

annualised costs at only USDA4.6 billion, implying an economic gain of USD8 per

10

11

See WHO (2004).
See WHO (2010).

Access to drinking water and sanitation



| Frontier Economics 16

dollar invested. If universal access was achieved, the gains would amount to
USD170 billion (at a cost of USD16.5 billion)."

The strong link between access to improved WS+S and economic growth is also

the subject of other studies:

An eatlier study for the WHO" found that for the poorest countries, those
with improved access to WS+S experience annual economic growth of 3.7%
whilst comparable countries (on a per capita GDP basis) grow by only 0.1 %
per year.

The World Bank's Water and Sanitation Program has looked at the economic
impacts of inadequate sanitation in Cambodia, Indonesia, Laos, Vietnam and

the Philippines. They estimated the aggregate annual economic loss at USD
9 billion or 2% of GDP."

A study by Fogden & Wood" looked at the correlation of GDP growth and
access to watet, and found a positive relationship for all regions/groups of
countries investigated: countries with higher percentages of population with
access to water enjoyed higher growth. They found that:

o In emerging economies, growth is expected to stall if access to safe
drinking water is available to less than 40% of the population. A 10%
increase in people with access to safe drinking water increases economic
growth (GDP per capita) by about 1.6% per year.

5 In developing countries, growth would stall if less than 21% of the
population have access to safe drinking water. However, the positive
impact on growth is much larger: Providing safe drinking water to an
additional 10% of the population increases per-capita GDP growth by
more than 2% per year (see Figure 3).

The WHO (2006) report does not quantify the impact on economic growth.
See Sachs (2001).

Summary of WSP in WHO (2010), individual country assessments see http://www.wsp.org .

Fodgen, J.; Wood, G., 2009, Access to Safe Drinking Water and Its Impacts on Global Economic
Growth, A Study for Halo Soutce Inc., Cass Business School, London, UK.

Access to drinking water and sanitation
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Figure 3. Access to safe drinking water relative to GDP per capita growth in the
developing world

60

access to safe drinking water (%)

10

Average percentage of the population with

-1 U] 1 2 3 4 5 6 7
GDP per capita growth rate (%)

Source: Fodgen& Wood, 2009

® In most parts of the wortld, each dollar spent on improving access to safe
drinking water generates an economic return of at least USD4.'¢

Therefore, investments designed to improve access to WS+S can stimulate
economic growth and potentially have a high benefit-cost ratio.

Future outlook

Potential economic benefits

In 2010, sadly almost 800 million people in the world were without access to
improved water and 2.5 billion people were still without access to basic
sanitation.'” The economic benefits from improved access to WS+S for these
people can be approximated by using methodologies and data from the World
Bank and WHO (see Figure 4). Unsurprisingly, the largest potential gain relative
to GDP is in the poorer African countries with the least progress to date in
implementing the MDGs, where there is a relatively large share of population
without adequate access. For example, in Ethiopia, one of the poorest countries
shown in Figure 4 GDP per capita is expected to grow by 10 per cent to 2015".
The potential economic benefits from achieving the MDG goals would be
equivalent to half that magnitude of economic growth.

16 Hutton et al (2007).
17 UNICEF and WHO, 2012.

18 See HSBC (2012).
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In addition, the annual economic benefits from improved access to safe drinking
water and sanitation can also be considerable (see Figure 4). As a share of their
2010 GDP, several developing countries in Africa and Latin America stand to
gain the equivalent of 5% or more of their annual GDP by reaching the MDG.
This share trebles to an average of more than 15% of annual GDP if universal
access becomes the target.

However, emerging markets also have a lot to gain from improving access to
WS+S. Progress towards the MDGs is more advanced in those countries, their
size and higher worker productivity translates into significant sums.

Figure 4. Potential gains from improved access to water services and sanitation

Economic gain as a percentage of GDP Economic gain in billion USD

0% 5% 10% 15% 20% 25% 0 10 20 30 40 50 60
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Liberia India
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Eritrea = MDG|goals Colombia B MDG goals
Wk B Universal access Ethiopia B Universal access

Source: Frontier Economics.

For some emerging markets universal access is a more relevant progress
benchmark. China and Mexico, for example, have already achieved the MDGs,
but providing universal access to the entire population of China, for instance,
would amount to an equivalent of more than USD50 billion in potential
economic benefits. Likewise, providing universal access to the four BRIC
countries would amount to an equivalent of more than USD125 billion, or about
1% of their joint 2010 GDP. Relative to GDP, the largest gains from universal
access can be achieved in low-income African countries.

Investment requirements

Despite the positive economics, investment in WS+S from development aid
remains low. In 2008, for example, total development aid reached USD155
billion but only USD7.4 billion (less than 5%) was allocated to WS+S
investments. In the past two decades, total aid for WS+S has declined in relative
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terms from 8% to about 5% of all development aid investment."’ By 2008, total
spending on WS+S as a percentage of country GDP ranged from 0.04% to 2.8%,
with the median spend of around 0.5% of GDP.

The 2010 GLAAS report (WHO, 2010) summarises the estimates of the global
annual cost of reaching the WS+S MDG goals, which vary greatly depending on
the assumptions and cost parameters applied, as shown in Figure 5. WHO
(2008) recently estimated the annual costs at USD72 billion including recurrent
capital and maintenance costs, which accounts for USD54 billion, or 75% of the
total. For developing countries, this implies an average USD12 of annual

20

spending per head of population.

Figure 5. Summary of cost estimates to achieve the water and sanitation MDG
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Source: WHO (2010)

In terms of investments costs, capital investments between 2010 and 2015 of at
least USD140 billion will be required to reach the MDG with low cost
technologies (i.e. borehole for water access or septic tank for sanitation). High
cost technology, by contrast implies a household connection for both water and
sanitation where the water is at least partially treated for sanitation purposes.
Installing more advanced facilities would require investments in excess of
USD300 billion (see Figure 6). For Africa, for example, investment
requirements can be expected to reach USD80 billion.

19 See WHO (2010).

20 Note that costs do not contradict the cost benefit ratios provided earlier. These compare the
benefits of providing WS+S to user not currently having it with the costs thereof. In this section,
we also take into account the costs of maintaining WS+S to user who already have access to it. To
provide cost benefit ratios, one would have to analyse the benefits of maintaining this access.
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Figure 6. Capital cost range for improved access to water supply and sanitation

1,400

1,200

Cost increase for employing more improved
technologies (up to piped connections)

1,000

800

600

Costs for "low-cost technologies" \

billion USD

%

400

200

\

Water

Sanitation

Sanitation

MDG 2015

Universal access 2050

Source: Frontier Economics based on UN, WHO

Although associated with large degrees of uncertainty, providing universal access

to water for all poorly serviced populations (assuming low cost technologies can
be utilised) will cost at least USD175 billion. An additional USD550 billion
would be required to provide universal access to sanitations services. Employing

higher cost technologies, such as piped water and sewage connections, would

more than double capital costs (Figure 6).
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Table 1. Capital costs for improving access to water supply and sanitation (in billion
2010 USD)

MDG in 2015 Universal Access in 2050

Water  Sanitation Water  Sanitation

Sub-Saharan Africa 23 59 171 297
MENA countries 6 8 29 50
East Asia / Pacific 6 14 31 138
Southern Asia 14 86 99 328
Latin America 5 10 29 54
Eastern Europe / CIS 1 7 6 12

Source: Frontier Economics. (NB: Investments are assumed to be split 50/50 between high and low
cost technologies. UN population growth forecasts are used for 2015 and 2050).

Box 1: Investment requirements in countries targeted by the
HSBC Water Programme
The activities to be carried out by WaterAid within the HSBC Water Programme aim

at improving access to water supply and sanitation in six Asian and African countries
where investment needs are important.

One-off investment requirements  Annual potential economic ~ Payback

Country (million USDag10) gain period*

Water Sanitation (million USDyy1g p.a.) (% of GDP) (years)
Bangladesh 1,208 2,779 1,076 1.1% 3.7
India 4,338 36,911 16,550 1.0% 25
Nepal 142 896 389 3.0% 2.7
Pakistan 965 3,852 1,454 0.8% 8.8
Nigeria 2,248 10,086 3,318 1.7% 3.7
Ghana 125 1,525 556 1.8% 3.0

* Investment requirements relative to annual economic gain

Source: Frontier Economics

Assuming low-cost technologies, achieving the MDG goals would require an
investment of USD65 billion — 86 per cent for sanitation only, which illustrates its
relative importance compared with water access.

Annual economic gains equivalent to USD23 billion could be enabled by these one-
off investments (and the recurring maintenance costs). Excluding maintenance
expenditures, the capital investments necessary to improve access (to water supply
and sanitation to communities in greatest needs) and achieve the MDGs would pay
off within three years.

Access to drinking water and sanitation
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Benefit-cost ratios

Countries in southern Asia and sub-Saharan Africa stand to gain the most from
achieving the MDG target compared with the rest of world regions (see Table
2). Achieving the MDG by 2015 worldwide would amount to an equivalent of
more than USD56 billion per annum in potential economic gains; while achieving
universal access by 2015 would imply a potential gain four times bigger, or the
equivalent of more than USD220 billion per annum.

Comparing benefits to costs, the return from every US dollar invested in
improved access to water supply and sanitation differs considerably across
regions (see Table 2). In Africa, the return is about 2 US dollars (per dollar
invested) due to the low worker productivity. In South America, by contrast,
such returns can be as high as 16 US dollars (per dollar invested)®'. Nevertheless,
all regions show a benefit-cost ratio greater than unity.”

Table 2. Economic gains and benefit-cost ratios for MDG and universal access

MDG Goals Universal access
Economic Benefit-cost Economic Benefit-cost
gains (million ratio gains (million ratio
USD 2010) USD 2010)
Sub-Saharan Africa 15,065 23 34,737 2.5
MENA countries 604 1.8 4,943 4.2
East Asia / Pacific 3,299 3.9 69,413 5.8
Southern Asia 20,245 2.6 55,468 3.1
Latin America 7,817 14.9 43,341 16.4
Eastern Europe / CIS 9,612 12.9 15,128 11.6
56,642 3.4 223,030 4.6
2 Similar results were found by, for instance, WHO (20006).
2 To enable the comparison between the benefits and the cost assumptions, the latter had to be

corrected for population growth and adjusted for the economic lifetime of the assets over which

costs are depreciated.
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Relative to GDP, the largest gains from universal access can be achieved in low-
income African countries. Estimates for universal access in Brazil, India and

China are shown in Table 3.

Table 3. Benefits and costs from universal access in Brazil, India and China

One-off investment requirements | Annual potential economic Benefit- | Payback
Country (million USDyg10) gain cost period***
Water Sanitation (million USD,g¢0 p.a.) [% of GDP ratio™ | (years)
Brazil 5,396 15,064 16,824 0.8% 18.6 1.2
India 64,070 242,835 43,556 5.2% 3.2 7.0
China 8,498 83,217 53,279 0.9% 5.9 1.7

* Until 2050 taking into account population growth
**Including Operation & Maintenance costs but excluding the costs of population growth (static view)

*** |nvestment requirements relative to annual economic gain

Source: Frontier Economics

Investment requirements associated with universal access are the largest in India,
where the potential gains are correspondingly the largest compared with Brazil
and China, at an equivalent of over 5% of GDP.

Access to drinking water and sanitation
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Water resource management

This chapter of the report explores the links between improved water resource
management (WRM) and economic growth. Water is essential to the health and
wellbeing of the population and also sustains aquatic life. Countries rely heavily
on water for irrigated agriculture, electricity generation, and to support other
industries such as food processing, manufacturing and smelting. Consequently,
the freshwater resources contained in rivers, lakes, reservoirs and groundwater
aquifers can be one of a country’s most valuable cultural, environmental,
economic and strategic resources.

In many countries, pressures on water resources are increasing with demand for
water exceeding availability. Similarly, water quality in many water bodies is
deteriorating. Countries that fail to tackle these issues effectively may find their
future growth constrained.

However, managing water resources is a complex undertaking. Water has public
good dimensions. This means it is difficult to exclude potential users making
water resources prone to over-exploitation. There are also potential third party
impacts that arise from its use and abstraction, particularly for the environment.
Further, inflow to and demand for water resources can vary within and across
years as a result of seasonal variations.

A sustainable water resource management and planning framework therefore
needs to address both water quantity and water quality considerations to provide
a safe, secure and environmentally sustainable supply of water.

The best observed water resource management regimes tend to incorporate a
combination of planning, market-based, and regulatory instruments targeted
around the following dimensions:

B efficiently sharing or allocating the available water resource in both the
short and long term;

B protecting water quality and sustaining water-dependent ecosystems;
and

5 planning, developing and managing bulk water infrastructure.

Effectively managing water resources helps to sustain water dependent
ecosystems, industries and populations that depend on them. This will ultimately
drive productivity improvements and hence future economic growth.

Transmission channels
A sustainable WRM regime can improve productivity and growth by:

B efficiently allocating the available water resource;

Water resource management



B protecting water quality and sustaining water-dependent ecosystems;

and

®  managing and developing bulk water supply assets to deliver security of

| Frontier Economics

supply cost-effectively and to provide flood protection.

Figure 7 summarises the links between a sustainable WRM regime and economic

growth.

Figure 7: Linkages between water resource management and economic growth
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Instruments relating to each of the key elements of a WRM regime (or
‘transmission channels’) individually and jointly, contribute to enhanced

economic growth in a number of ways:

®  TFirst, improving access and protecting water quality results in the health and

economic gains explored in chapter 2;

Second, by increasing production and improving the productivity of water
consuming industries (such as agriculture, mining, manufacturing and other
industries) and protecting water health to benefit non-consumptive but
water dependent activities (such as tourism and recreation, transport and
navigation and fisheries);

Third, efficient investment in and management of water supply

infrastructure can reduce the costs of either over-investment (leading to
excessive costs of water supply and foregone opportunities for capital

Water resource management
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investment in other infrastructure) or under-investment (leading to costly
supply shortages), and provide some flood protection to mitigate losses as a
result of these events.

Impact on economic growth

A United Nations (UN) workshop held in 1998 concluded that the economics of
water resource rarely influences water policy, even in water scarce regions. As a
result water resources are undervalued and over-used without much concern of
its value to others™.

To date, very few studies have attempted to comprehensively value the extent to
which improvements in WRM within a basin, region or country contribute to
economic growth, because of inconsistent data availability. In recent years, data
quality has improved. The 2009 UN’s World Water Development Report 3
looked at country examples indicating that proper water management could
increase a country’s gross domestic product by 5% to 14% — an impact which
may be unachievable through any other intervention®. This range may be a little
optimistic. For example, a World Bank study undertaken in Kenya concluded
that poor water resource development and management approaches costs the
country more than USD48 million per year, which represents about 0.6% of its
GDP?. It is not clear how much the costs of redressing this would be.

A more accurate methodology of assessing the economic value of water is to
look at water basin productivity. Below we assess the economic relevance of the
ten most populous river basins.

2 M. Sanctuary, H. Tropp and A. Berntell (2004)
24 WWDR3, p296.

2 cited in Hansen and Bhatia (2004) Water and Poverty in a macro-economic context. A report
commissioned by the Norwegian Ministry of the Envitonment
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Box 2: The economic relevance of ten river basins

The magnitude of the importance of WRM in the world’s river basins is illustrated by
looking at the population and economic activity in the ten most populated river basins.
As the table in this box shows, in 2010 these river basins were home to more than a
quarter of the world population. While nine of these basins are in developing
countries, a conservative estimate indicates that in 2010 they generated almost 10
per cent of global GDP.

Based on current GDP and population growth forecasts, almost a quarter of global
GDP will be generated in the ten most populated river basins by 2050.

Population in 2010 Basin GDP in 2010 Basin GDP in 2050
River Country/Region (million) (% world)| (billion USD) (% world) (billion USD) (% world)
Ganges India, Bangladesh, Nepal 528 7.7% 690 1.1% 5,776 3.0%
Yangtze (ChanglJiang)  china 407 5.9% 1796 2.9% 14,810 7.8%
Indus India, China, Pakistan 254 3.7% 281 0.5% 1,522 0.8%
Nile Northeastern Africa* 207 3.0% 304 0.5% 3,035 1.6%
Huang He (Yellow River) china 170 2.5% 751 1.2% 6,187 3.3%
Huai He China 103 1.5% 457 0.7% 3,766 2.0%
Niger West Africa** 100 1.4% 105 0.2% 753 0.4%
Hai China 96 1.4% 426 0.7% 3,511 1.9%
Krishna India 89 1.3% 126 0.2% 1,052 0.6%
Danube Central & Eastern Europe*** 81 1.2% 1305 2.1% 6,432 3.4%
Total 2,036 29.5% 6,240 10.1% 46,844 24.7%
*Burundi, Congo, Egypt, Eritrea, Ethiopia, Kenya, Rwanda, Sudan, Tanzania, Uganda
**Benin, Burkina Faso, Cameroon, Chad, C 6te d'lvoire,Guinea, Mali, Niger, Nigeria
***Austria, Bosnia and Herzegovina, Bulgaria, Germany, Hungary, Romania, Serbia, Slovakia, Ukraine

Source: Frontier Economics

By 2050, the GDP generated in the ten most populated river basins is expected to be
as large as the economies of the United States, Japan and Germany combined — or
ten times the size of the UK economy.

Protecting water quality and sustaining water dependent ecosystems

Several studies have looked at the environmental damage costs resulting from
poor WRM. In the Middle East and North Africa, estimates for the cost of
environmental degradation reach US$9 billion a year, or between 2-7% of
GDP?. For South Africa, the costs of water pollution are estimated at around
1% of its annual national income .

Enhancements in WRM can help to improve water quality and the health of
water-dependent ecosystems. Water resources can support fisheries, forests, and
agro-pastoral systems and wetlands (which in turn can also support large

26 Hussein, M. A. 2008 cited in World Water Assessment Programme (2009).The United Nations World
W ater Development Report 3: Water in a Changing World. Paris: UNESCO, and London: Earthscan.

27 Pegram and Schreiner, 2010 cited in WWAP (2012).The United Nations World Water Development Report
4:Managing Water under Uncertainty and Risk. Paris, UNESCO, p. 280
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populations). Water management difficulties arise from the fact that water is a
public good, making it prone to over-exploitation, but difficult to exclude users.
As demand increases towards the available supply and scarcity points are reached
the problems are exacerbated. Additionally, without a strong WRM regime, water
use and abstraction can impinge on water quality in a water resource and on the
health of aquatic life and any associated water dependent ecosystems. The knock
on effects could also affect downstream users.

An effective WRM regime protects the health of the water resource (i.e. its water
quality and the health of eco-systems) through a number of mechanisms.

® By setting aside a sufficient volume of water for the environment (ahead of
other competing uses) and ensuring this is available at appropriate times to
sustain the eco-system to the level acceptable to society. For example, a base
flow of water can help to prevent salt water intrusion in the river mouth and
can also help sustain aquatic life. Maintaining intra- and inter-annual
variation, such as periodic high flows, is also important to maintain
biological diversity and ecosystem function, for example to trigger the
migration or spawning of some species, or to inundate wetlands. This can be
achieved by controls on abstraction or by operational releases from dams.

® By limiting the level of pollutants entering the water resource from run-off,
drainage and wastewater discharges which could otherwise impact on other
users and the environment. Instruments used to manage these third party
impacts include controls on land use and/or controls of the quality of water
that can be discharged.

Run-off, particularly from fertilisers used in agriculture, can elevate levels of
nutrients in water to a degree which results in eutrophication (harmful algae
blooms), making the resource unusable for productive purposes downstream.
Figure 9 shows the seriousness of global nutrient loading, and eutrophication
from agricultural runoff ranks among the top pollution problems in Canada, the
USA, and Asia and the Pacific®®.

28 World Water Assessment Programme (2012).The United Nations World Water Develgpment Report 4:
Managing Water under Uncertainty and Risk. Paris, UNESCO.
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Figure 8: Nutrient loading in inland and coastal waters
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Note: The number of observed ‘dead zones’, coastal sea areas where water oxygen levels have dropped
too low to support most marine life, has roughly doubled each decade since the 1960s. Many are
concentrated near the estuaries of major rivers, and result from the build-up of nutrients, largely carried
from inland agricultural areas where fertilizers are washed into watercourses. The nutrients promote the
growth of algae that die and decompose on the seabed, depleting the water of oxygen and threatening
fisheries, livelihoods and tourism.

Source: The United Nations World Water Development Report 4: Managing Water under Uncertainty and
Risk

Controlling the level of pollutants that enter the water course provides the
economic benefits of elevating levels of marine life, and sustaining industrial and
agricultural productivity.

Improving the level of aquatic life (e.g. fisheries stocks), improves the livelihoods
of households and industries dependent on these fish stocks. It also creates
various recreational and tourism opportunities based around the water resource.
This is a critical issue in many regions of the world particularly Asia and to a
lesser extent Africa. Catches from inland fisheries represent around 11% of
global fisheries productionzg, and estimates suggest that the catch in the lower
Mekong, (around 30% of the total Asian catch), is worth around USD1.4
billion™.

29 World Water Assessment Programme (2009).The United Nations World Water Development Report 3:
Water in a Changing World. Paris: UNESCO, and London: Earthscan, p122.

30 Inland fishing is most important to Asia and Africa. Although, the catch in Asia is at least twice the
catch of Africa.(World Water Assessment Programme (2009).The United Nations World Water
Development Report 3: Water in a Changing World. Paris: UNESCO, and London: Earthscan, p122.
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The World Health Organisation (WHO) has suggested that the principal factor
threatening inland fisheries is the loss of fish habitat and environmental
degradation which is primarily affected by the quantity and quality of water’'.

There are a few studies that attempt to value the net benefit associated with
improved water quality and ecosystem protection measures.

©  Environmental degradation has been estimated as leading to economic
loss of USD20 million per annum in the Indus delta as a result of
reductions in the annual catches of mangrove dependent fish species™.

o Control on water hyacinth in Southern Benin, which cost only around
USD2 million, has been estimated to increase the income of the local
population (by increasing fishing and agricultural production) by
USD30.5 million per annum. This implies a 15:1 benefit cost ratio™.

In some river basins the benefits could be even higher. For example, taking the
case of the Mekong, if we assume better controls on pollution and discharges
increase the value of the catch by only 5%, this would equate to USD70 million.

In addition, studies show that improvements in the quality of water resources
may also increase agricultural, mining and industrial production at the margin
when the cost of redressing poor water quality is high. This is because expansion
of these industries may otherwise have been discouraged because of higher
treatment costs.

o In Portland, Oregon, Maine, Seattle and Washington every dollar
invested in reducing the level of pollutants which flow into a water
resource can save anywhere between USD7.50 and USD200 in costs for
new treatment and filtration facilities™.

o Estimates for China suggest that total industrial income lost as a result
of water pollution as long ago as 1992 totalled USD1.7bn™.

o In the Zambesi Basin in Southern Africa work suggests that by
maintaining the natural wetlands in the basin, USD45 million worth of
future water purification and treatment costs could be saved™.

3 SIWTI, (2004), p. 19

32 Ibid., p. 16

3 De Groot et al (2003) cited in SIWI (2004), p. 37
4 SIWTI, (2004), p. 36

35 Hansen and Bhatia (2004)

36 Turpie | et al (1999), Economic valuation of the Zambezi Basin Wetlands, IUCN-The wortld conservation
union regional office for Southern Africa, Harare(cited in SIWI, (2004)
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In addition, improved water quality may increase agricultural productivity by
enabling greater or higher quality output, to be produced from the application of
the same quantities of water. Agriculture accounts for around 70% of global
freshwater withdrawals (reaching up to 90% in some fast-growing economies)”’.
This suggests even a marginal improvement may be highly beneficial for growth
in a large number of economies.

Improvements in the efficiency of water allocation in a basin

In all economies, growth can be expected to stall if water is a constraining factor
of production. The extent to which water scarcity is a problem varies across
countries (see Figure 9).

Figure 9: Global water stress indicator in major basins
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Source: The United Nations World Water Development Report 4: Managing Water under Uncertainty and
Risk. Paris, UNESCO, p 125.

More efficient allocation of water involves introducing an effective planning,
trading or pricing regime (Box 3) which makes trade-offs between different water
users. There is some evidence of water planning already in existence. Since
1990, a number of countries (including low and middle-income countries) have
reformed their water frameworks to incorporate integrated basin planning
arrangements. Reformers include Australia, China, Mexico, South Africa, Brazil
and the European Union™. Many other countries in Africa and Asia have begun
the reform processes, but there is still some way to go. In 2000, a task force on
WRM established by the UN found that only 6 out of 27 developed countries

Y WWDR4

38 Pegram et al (2012) River Basin Planning Volume 2:Principles, Procedures and Methods for
Strategic Basin Planning, January 2012
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surveyed had fully implemented integrated basin plans.” In any event, a one-off
planning process is unlikely to be sufficient, since optimum water use will change
over time.

Box 3: Instruments for allocating water resources

Three key approaches can be used for allocating water amongst users: a central
planning approach; a water market and trading regime; and a pricing regime. One
can use these approaches, normally in some combination.

A basin planning approach involves a central agency making decisions about the
way in which different competing purposes may develop or use basin water
resources. The plan, and any associated instruments, will define different users’
rights and obligations through one or a combination of the mechanisms outlined
below. These plans can be subject to regular review:

o Agreements and legislative sharing rules — For example that outline
upstream users’ obligations to downstream users (i.e. a minimum volume of
water that must pass from one region into another) or define different users’
priorities in the case of a drought.

o A system of water rights/permits — which outline individual users’ obligations
and rights to abstract water. These can specify fixed abstraction volumes or
be defined as a percentage of available supply.

A water trading (or market based) regime relies on users being issued with
transferable water rights. These rights or the water associated with these rights can
then be traded which reallocates water over time.

A water pricing regime involves charging users for the water they consume (based
on an estimate of water’s scarcity value or its value in-stream). This charge is
intended to encourage low value users to reduce their abstraction, freeing up water
for the environment or other higher value users. In theory higher charges should be
applied in water scarce areas.

Source: Frontier Economics

A water trading regime is one way of achieving a dynamic re-allocation of water
to different activities. This has been successful for the Murray Darling Basin
(MDB) in Australia. In the southern regions of the MDB irrigators are able to
trade their rights to water on a permanent or annual basis. This has enabled
water to be reallocated between users depending on factors such as prevailing
seasonal conditions and the circumstances of particular agricultural commodity
markets. Recent modelling of these benefits suggest the ability to trade water and
water rights has (over a 5 year period) led to regional GDP being AUD4.3bn

3 WWDR 4
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higher than it would have otherwise been. This increase equates to around 2% of
the regions GDP per annum ™.

More generally, very few evaluations compare the costs and benefits of
implementing mechanisms for improving water resource allocation.

Improvements in the efficiency of investment in, and management of,
water supply infrastructure

Rainfall in many countries is highly variable both within and across years. This
creates significant supply variability, which can be costly and disruptive. For
example, during drought periods irrigators may need to shut down or reduce the
size of their operations (which can lead to a significant decrease in production) or
invest in storages to balance their supply across seasons.

Drought is especially significant for agricultural yields, and is therefore a factor in
countries where agricultural income is an important contributor to GDP. Several
case studies have looked at the value of drought in various countries — a selection
is highlighted below.

o In the southern MDB extreme drought of 2007-08 and 2008-09
estimates suggest that regional GDP was reduced each year by AUD 2—
3 billion (compared to 2005-06, where climatic conditions were closer
to average). This equates a fall in the regional GDP of around 8%".

o A drought in Zimbabwe in the early 1990s resulted in a 45% decline in
agricultural production and a 11% fall in GDP*.

5 The 1999-2000 drought in Kenya cost USD1.4bn which equated to
16% of GDP. Typically droughts occur about every 5 years. Estimates
suggest that droughts and floods have together reduced GDP by 2.4%
43

5 In 2006, the impact of drought on agriculture caused losses equivalent
to 1% of GDP* in Tanzania.

40 National Water Commission (2012), Impacts of water trading in the southern Murray—Darling Basin, between
2006-07 and 2010-11, NWC Canberra, April 2012

4 National Water Commission (2012), Impacts of water trading in the southern Murray—Darling Basin, between
2006-07 and 2010-11, NWC Canberra, April 2012

42 SIWI, (2004) Making water a part of economic development, The economic benefits of improved water management
and services, p 40

43 World Bank (2004) Water resonrce memorandum, towards a water secure Kenya (cited in SIWI, (2004)
Making water a part of economic development, The economic benefits of improved water management and services, p.
16.

a4 McKinsey, 2009 cited in The United Nations World Water Develgpment Report 4: Managing Water under
Uncertainty and Risk, p 278.
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5 In Zambia hydrological variability is estimated to lower agricultural
growth by 1% each year.

These examples highlight the substantial cost implications of restrictions in water
availability. Water storage (reservoirs and dams or aquifer recharge schemes) and
other supply augmentation options are ways of reducing the costs of supply
variability, but can be expensive to implement. A WRM regime which efficiently
manages and develops assets that improve supply reliability helps facilitate greater
irrigated agricultural production and encourages industry expansion, particularly
in industries that rely on secure water sources. A sustainable WRM regime
should ensure efficient investment such that the benefits (in terms of increasing
supply security) outweigh the costs, so that there is no under or over investment.

In some developing regions, there may be governance issues or other barriers
that prevent efficient investment (both public and private) in infrastructure
required to manage supply variability. However, according to the OECD, there
is more generally a lack of a coherent analysis of investment benefits across the
entire water value chain. As a result, the benefits (and costs) of a wider range of
investments do not receive adequate assessment®. This suggests there is
significant potential to generate growth by reducing the costs of both over and
under investment, in developed and developing countries.

Future outlook

Available evidence broadly supports the conclusion that improved WRM will
significantly contribute to economic growth, particularly in basins where water is
scarce, supply is variable and pollution is high, by:

B sustaining the water eco-system;
o efficiently allocating available supply; and

B encouraging efficient investment in, and management of, water supply
infrastructure.

There is already a general acknowledgement that WRM is an issue that needs to
be tackled. However, existing challenges are likely to be exacerbated as climate
change, demographic changes and increased economic activity in the world’s
largest river basins change the supply and demand of water resources. River basin
sustainability is likely to become a more pressing issue in the future if no action is
taken to improve WRM.

4 OECD (2010), Benefits of Investing in Water and Sanitation: An OECD Perspective. Paris, OECD.
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River basin sustainability

One way of measuring sustainability in river basins is to look at the consumption
of water in relation to the river’s natural run-off. The blue water footprint
measures the volume of water consumed from ground- and surface water flows.
As a measure of water use, blue water footprint is more accurate than water
withdrawals since a large percentage of water withdrawals typically return to local
rivers and aquifers becoming available for reuse (e.g. 40% in the case of
agriculture)®. If the blue water footprint in a river basin is between 30 and 40%
of natural run-off, water scarcity is considered to be significant; while if the water
footprint exceeds 40% of natural run-off, water scarcity is considered to be severe.

Figure 10. Blue water consumption in ten most populated river basins
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Source: Frontier Economics using average monthly blue water scarcity data reported in Hoekstra and
Mekonnen (2011)*” and Hoekstra et al. (2012)*®

Assuming that the blue water footprint grows in line with population and no
improvements in water efficiency or water resource management, by 2050 water
scarcity could be significant or severe in seven of the ten most populated river
basins (see Figure 10).

46 Hoekstra AY, Mekonnen MM, Chapagain AK, Mathews RE, Richter BD (2012) Global Monthly
Water Scarcity: Blue Water Footprints versus Blue Water Availability.PLoS ONE 7(2): e32688.
doi:10.1371/journal.pone.0032688

47 Hoekstra, A.Y. and Mekonnen, M.M. (2011) Global water scarcity: monthly blue water footprint
compared to blue water availability for the world’s major river basins, Value of Water Research
Report Series No.53, UNESCO-IHE

¥ Hoekstra AY, etal (2012)
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There are limitations with an analysis based on monthly averages, however.
Because of seasonal variability, the water run-off varies significantly throughout
the year: blue water consumption as percentage of run-off in selected months
and river basins may exceed the annual monthly average and lead to very severe
water scarcity.

Blue water scarcity is likely to become more pressing in the future if no action is
taken to improve WRM. As indicated in Box 1 above, significant population and
economic growth are expected to take place in the ten most populated basins
until 2050. If management of scarce water is not improved in these basins it
could influence their GDP growth and ecosystems.49

Regional outlook

There is some empirical evidence connecting river basin sustainability, WRM and
economic growth which varies by region. Based on the evidence surveyed in
section 3.2 above, the following regional outlook can be considered:

® A WRM regime that efficiently balances the needs of competing water users
could possibly deliver a boost in GDP in the order of 2-5% (excluding the
costs of implementing these mechanisms).

Regions where this finding may apply are Northern China and the Yellow
River basin, Northern and Southern Africa where agriculture accounts for 87%
of water withdrawals, and the Middle East and Western Asia where studies
predict climate change will cause a decline of as much as 25% in agricultural
productivity in most countries in the region by 2080

® There are few estimates available of the potential growth benefits associated
with improving the quality or health of a water resource. A country example
is South Africa where it has been estimated that water pollution costs the
country 1% of its annual national income™.

Regions where this finding might be particularly pertinent include Soxth East
Asia (e.g. Red and Mekong river basins); and Ewurgpe, North America and
Central Asia, where in some instances, water pollution from agriculture and
other users are causing loss of biodiversity and deteriorating drinking water

49 Note that the scope of our analysis had to be limited to the aforementioned river basins.A much
larger share of the global population lives in smaller but still important river basins. A significant
number of them would be subject to similar constraints if WRM is not improved.

50 WWDR 4
51 Pegram and Schreiner, 2010 cited in WWDRA4, p. 280
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quality. Over abstraction from agricultural water use is exacerbating these
problems, particularly in Southern Europe and the South-Western USA>.

® Tonger term hydrological variability could significantly lower growth
estimates of the order of 1-2% of GDP in agriculture-dependent regions.
This suggests there is significant potential to generate growth through a
WRM regime which delivers cost effective supply security.

Regions where water supply is variable, the economy is water dependent and
efficient investment may be constrained include Sub-Saharan Africa (where
supply of rainwater is relatively plentiful but highly seasonal and unevenly
distributed across the region leading to frequent floods and droughts); and
South East Asia (a region most vulnerable to natural disasters and in
particular flooding which can undermine economic development to varying
degrees™).

Integrated WRM

Irrespective of the region where it takes place, an integrated WRM approach will
be necessary to manage future water scarcity with a focus on maximizing
economic efficiency in water use in response to increasing water demands; on
equity in the basic access of people to water resources; and on environmental and
ecological sustainability, which translates into managing water systems not to
undermine their ecosystem services.

In particular, an integrated WRM will need to manage and balance the benefits to
be obtained from water resources, rather than simply managing the water
resource itself. This is so given that ecosystems typically provide multiple
services, and different sectors (e.g. people, agriculture, industry) have differing
ecosystem service needs.”

An important aspect of an integrated WRM strategy at basin level is the
monitoring of hydrological conditions. Effective WRM requires some level of
monitoring to establish water availability for allocation or to assess risks to
communities and ecosystems (e.g. groundwater level fluctuations). Local
community-based institutions (e.g. water user committees, local councils, local

2 WWDR4.
5 WWDRS3,p 172,

54 See UNEP (2009), Water Security and FEcosystem services — The critical Connection.
http://www.unep.org/themes/freshwater/pdf/the critical connection.pdf
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government) can help establish operating principles for water use and be part of
an integrated WRM at basin level.”

The Institution of Civil Engineers, Oxfam GB and WaterAid (2011), Managing water locally: An
essential dimension of community water development,
http://www.wateraid.org/documents/managing water locally.pdf
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Water scarcity

This chapter examines water scarcity with a view to raising awareness about the
potential implications of water scarcity on growth and about the incentives which
water scarcity creates to improve water resource management and water
productivity.

While the consumption of water per capita is decreasing in most of the
industrialised world, overall demand for water is increasing. This is driven
primarily by the growing demand for food and energy in developing and
emerging economies.

Figure 11: Global physical and economic water scarcity

Little or no water scarcity
I Physical water scarcity

Approaching physical
water scarcity

W Economic water scarcity
Not estimated

Definitions and indicators

« Little or no water scarcity. Abundant water resources relative to use, with less than 25% of water from rivers withdrawn for human purposes.

+ Physical water scarcity (water resources development is approaching or has exceeded sustainable limits). More than 75% of river flows are
withdrawn for agriculture, industry, and domestic purposes (accounting for recycling of return flows). This definition—relating water availability
to water demand—implies that dry areas are not necessarily water scarce.

= Approaching physical water scarcity. More than 60% of river flows are withdrawn. These basins will experience physical water scarcity in the near future.

+ Economic water scarcity (human, institutional, and financial capital limit access to water even though water in nature is available locally to meet human
demands). Water resources are abundant relative to water use, with less than 25% of water from rivers withdrawn for human purposes, but malnutrition exists

Source: The United Nations World Water Development Report 4: Managing Water under Uncertainty and
Risk, p 125.

If current consumption patterns continue, it has been estimated that two-thirds
of the wotld’s population will live in water-stressed areas by 2025*. Figure 11
shows the regions where physical water scarcity has the potential to, or may
already be constraining growth. According to the United Nations’’, water
scarcity occurs at the point at which the aggregate impact of all users affects the
supply or quality of water wnder prevailing institutional arrangements to the extent that
the demand by all sectors, including the environment, cannot be fully satisfied.

56 WWDR3, p 36.

57 ‘Water for Life, 2000-2015” - http://www.un.org/watetforlifedecade/scarcity.html
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Thus, ‘water scarcity’ is a relative concept that can occur even in regions with
plentiful water resources (when compared with other regions) if demand
expectations cannot be met. Economic growth is more likely to be constrained
in water scarce regions when regional production and/or the local population
rely heavily on the region’s water resources.

Transmission channels

Population and economic growth increase the demand for water, with the
potential to reduce water availability and water quality in river basins. This, in
turn, can put potential economic growth at risk.

Figure 12. Linkages between water scarcity and economic growth

Economic growth

Agriculture —e.g. Industry —e.g. Municipal / domestic
increased demand for increased demand for — e.g. increased water
food energy use per capita

Increased demand for water leading to water stress / water scarcity

Potential risks

Adaptive capacity

o0 Food security risks

o o0 Business risks (e.g. operational;
Water productivity investments supply chain)

Institutional and policy reforms

Changes in consumption and o Ecological risks

production patterns Climate change risks

Increased economic growth

Source: Frontier Economics

Thus, water scarcity is both the result of past economic growth but also a key risk
to future growth if water demands are not met or water quality deteriorates.
Water scarcity, however, can be an incentive for positive change if it induces
institutional reform at basin level and the introduction of policies and
investments that improve the efficiency of water use (see diagram in Figure 12).

Economic growth fuels water demand by all users: agriculture, industry
(particularly energy) and municipal and domestic:

Water scarcity
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Agriculture — Agriculture accounts for more than 90% of all water
withdrawals in the 50 least developed countries compared with 27% in
Europe (see Table 4). In the BRIC countries, agriculture accounts for 74%
of water withdrawals, ranging from 20% in the Russian Federation to 87% in
India.® FEconomic growth and increasing living standards transform diets
from starch-based to meat and dairy, which require more water to produce.
According to FAO, this dietary shift is one of the largest impacts on water
consumption over the last 30 years and is expected to continue well into the
21" century.”

Industry — Global industry uses relatively much less water than agriculture
but it requires a reliable supply of consistent quality. The demand for water
by industry and energy is expected to grow at the same rate as population
growth. Industry accounts for over 52% of waster withdrawals in Europe
compared with less than 10% in Asia and about 5% in Africa (see Table 4).

Economic growth will increase the demand for energy per capita. According
to the International Energy Agency (IEA), the world primary energy demand
will increase by 36% between 2008 and 2035". Water and energy
consumption are interrelated. Some policies may be inducing the selection
of energy-intensive methods (e.g. advanced wastewater treatment instead of
less energy-intensive standard treatments) which leads, in turn, to increased
demand for water from water-intensive primary energy sources.

58

59

60

FAO (2011)
FAO(2006) cited in WWDR 4; page 48
Cited in WWDR4 , page 473
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Table 4. Water withdrawal by sector and world region (2005)

Total water Sectors Fresh water
with- withdrawals
drawals Agriculture  Industry Municipal
Km3/year % % % % of IRWR*
Africa 224 824 51 12.5 57
Americas 801 47.6 35.5 16.9 4.2
Asia 2,521 81.4 9.6 9.0 21.5
Europe 364 27.7 52.5 19.8 5.5
Oceania 27 73.8 9.5 16.7 3.1
World 3,936 69.9 18.6 11.8 9.3
50 least 205 90.9 1.8 7.3 4.4
developed

(*) IRWR: Internal renewable water resources

Source: Frontier adapted from UN WWDR 4 (2012); vol. 2 - Knowledge Base

Municipal - Relative to other sectors, global water withdrawal for urban use
is low at about 12% (See Table 4). However, economic growth leads to
rapid urbanisation requiring cities to extend basic drinking water and
sanitation services to areas around the city, including slums where poor
people live.

Between 2011 and 2050, the world population is expected to increase by 2.3
billion, going from 7.0 billion to 9.3 billion®. At the same time, the
population living in urban areas is projected to increase by 2.6 billion, from
3.6 billion in 2011 to 6.3 billion 2050. Thus, the urban areas of the world ate
expected to absorb all the population growth expected over the next four
decades while at the same time drawing in some of the rural population.

Africa and Asia together will account for 86 per cent of all increase in the
world’s urban population. Africa’s urban population will increase from 414
million to over 1.2 billion by 2050 while that of Asia will increase from 1.9
billion to 3.3 billion.

61

UN (2011) Revision of the World Urbanisation Prospects
http:/ [ esa.un.org/ unpd/ wup/ indesc.himl
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The largest increases in urban population are expected in India, China,
Nigeria, the United States of America and Indonesia. Over the next four
decades (2010 to 2050), India and China will add another 497 million and
341 million people to its urban population, respectively.

Adaptive capacity

Water scarcity presents a potential opportunity for policy and institutional
reforms to improve water allocation. It is also an opportunity to implement
water productivity improving investments. The more scarce water resources are
the higher the opportunity cost of not implementing such reforms. Chapter 3 of
this report has looked at the impact of WRM policies and investments on
potential economic growth. But there are also risks associated with water scarcity
affecting people and businesses (see Box 4).

The impacts from water scarcity risks on businesses can translate into a higher
cost of capital for businesses that rely heavily on access to freshwater resources.
A recent analysis of water stress carried out in 186 countries by Maplecroft, a risk
analysis and mapping firm, shows that the Middle East and North African
(MENA) countries are most at risk. The MENA region is home to 16 of the 17
countries rated ‘extreme risk’ in their Water Stress Index”. The results also
reveal that a number of large emerging economies are vulnerable to water stress,
with India and South Korea both categorised as ‘high risk,” whilst China is rated
‘medium risk.” These findings reinforce the need for investors and businesses to
identify water scarcity-related risks (see Box 4).

62 The index identifies water risks across supply chains, operations and investments of multinational
companies by measuring four key areas: access to improved drinking water and sanitation;
availability of renewable water and reliance on external supplies; the relationship between available
water and supply demands; and the water dependency of each country's economy.
http://maplecroft.com
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Box 4. Water scarcity as a business risk

Businesses can face a set of risks related to water scarcity which can impact their
supply chain, production processes or product use:

5 Physical risks: a lack of water in terms of quantity or adequate quality can
reduce or halt production. Agriculture, beverages and food processing are
some examples. Energy production processes requiring large amounts of
water storage (e.g. hydropower) or water for cooling (e.g. nuclear) are also
subject to physical risks from water scarcity.

5 Regulatory risks: from the conditions under which water may be used
(blue water) or discharge (grey water). Regulations include licenses,
permits, prices, etc. all of which control water consumption and discharge.

5 Reputation risks: competing for freshwater access with alternative social,
economic and environmental uses may present reputation risks. This risk is
more apparent in emerging and growth economies where the use and
discharge of water by companies can have a direct impact on farmers or
communities who themselves may not enjoy sufficient access to safe
drinking water and sanitation services.

When these risks materialise, either individually or jointly, they can have an impact on
production, investment and ultimately economic growth by:

5 Reducing the financial performance of businesses (e.g. foregone revenues
due to disruption of production);

5 Increasing capital or operating costs (e.g. capital expenditures to secure or
treat water discharges; supply chain disruptions);

5 Postponing or reducing production (e.g. due to increasing competition for
water).

Source Adapted from WWDR 4 (2012)

Risks to water-dependent countries

The water footprint is an indicator that looks at both direct and indirect water
use.” The water footprint of a country is the total amount of fresh water that is
used to produce the goods and services consumed by its inhabitants.

The water footprint of national consumption (third column in Table 5) consists
of the internal water footprint (i.e. water use inside the country) plus the external
water footprint (i.e. water use in other countries).

The water footprint of national production (second column in Table 5) is the
internal water footprint plus the water use within the country for export.

63 http://www.watetfootprint.org
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A country’s ‘virtual’ water imports consist of its external water footprint plus the
water footprint included in the imports for re-export.

A country’s ‘virtual’ water exports consist of its water footprint for exports plus
the ‘virtual’ imported for re-export.

Table 5. Regional water footprints (1996-2005)

Per capita water Water footprint Water footprint of Imports (or
footprint of national national exports) of virtual

(m3/capita/year) production (all consumption water
sectors)

Western and

Central Europe 1,246 1.760 605

Asia 1,130 1,160 122
Africa 1,338 1,290 43

North and Central 2,979 2,411 476

South America 2,626 1,808 -727

Oceania 6,737 2,153 -4,493

Fatern Europe and 2,607 1,763 753

World 1,476 1,385 0

.Source: Water footprint network http://www.waterfootprint.org/?page=files/\WaterFootprintsNations

As the data in Table 5 shows, water footprints per capita for all national
production activities are the highest in world regions with large water
endowments such as the Americas, Oceania, Eastern Europe and Central Asia
(the latter mainly because of water availability in Russia). The water footprint of
production is below average in Europe, Asia and Africa. Regarding total
consumption within-regions, Europe is above the global average. While Europe
has a relatively low water footprint in the continent, it imports products from
outside Europe which are rather water-intensive in their production. Regions
with large water endowments usually also have a higher consumption water
footprint, mainly because the absence of water scarcity pressures does not require
them to be highly water efficient.
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Table 6. National water footprints (1996-2005)

Per capita water Water footprint Water footprint of Imports (or
footprint of national national exports) of virtual
(m3/capita/year) production (all consumption water*
sectors)
UK 487 1,258 862
USA 3,646 2,842 -712
Brazil 2,748 2,027 -629
India 1,124 1,089 56
China 945 1,071 217

Source: Water footprint network http://www.waterfootprint.org/?page=files/WaterFootprintsNations

Looking at individual countries, the UK is an extreme example in Europe with a
rather low water footprint of national production (see Table 6). About two
thirds of the water required in the products consumed in the UK does not come
from rivers, aquifers or rainfall in the UK but from elsewhere. Brazil and the
United States do have a high water footprint in consumption, but also export
virtual water®. Regarding emerging countries, such as India and China, the water
footprint of consumption is significantly below the UK, or the global average.
Increasing water requirements will incur higher water footprints irrespective of
where the water comes from.

Although the water footprint has its limitations,” it is an indicator that can be
used to identify changes in water resource requirements over time, to compare
production and consumption across countries, or consider the relative water risks
faced by different businesses.

Vulnerability to water scarcity and economic growth

Assessing the impact of water scarcity on future economic growth at a global
scale is a complex and challenging task given the uncertainty surrounding future
developments across countries and river basins. The analysis should include
assumptions regarding:

o4 Water required for the production of products which are then exported.

05 See report by Frontier Australia entitled The concept of ‘virtual water’ — a  critical

revienhttp:/ /www.frontier-economics.com/australia/au/publications/217/
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o Changes in economy-wide and water sector specific policies, institutions
and investments and their influence on river basins;

5 Future population growth and the likely changes in water demand from
the main groups of users (i.e. agriculture; industry —including energy;
and municipal and household users);

o Likely impact of climate change on the availability and quality of water
resources across different world regions.

o Expected gains in efficiency or water productivity (1.e. the ratio of goods
and services produced over the volume of water required for their
production); and

O Adaptation in consumption and investment patterns that people and
businesses will implement as they learn to live with increasing levels of
water scarcity while water management policies of the type discussed in
the previous chapter of this report are introduced.

Taking into account the complexities of such an exercise, few have attempted to

conclusively quantify the impact of water scarcity on potential global economic
growth. The International Food Policy Research Institute (IFPRI) and Veolia
recently undertook a global study looking at future economic and population

growth levels that could be sustained with today’s water productivity. The study

also looked at the extent in which gains in efficiency and water productivity could

enable higher levels of economic growth®. The findings of the study reinforce

the message that water scarcity has the potential to condition many people and

communities given the relatively large proportion of population and economic

activity that will be exposed to water stress risks”’:

Many regions are already experiencing water stress (and risk): 36% of the global
population (2.5 billon people) live in water scarce regions and 22% of the
world's GDP (USD?9.4 trillion at 2000 prices) is produced in those areas.

‘Business-as-usual’ levels of water productivity will not reduce risks and ensure
sustainability: under ‘business-as-usual’ water productivity scenario and
‘medium’ GDP growth assumptions, 50% of the population (4.7 billion
people or 70% of 2010 global population) and 45% of world GDP (USD63
trillion or 1.5 times the 2010 global GDP) will live or originate, respectively,
in world regions a7 risk due to water stress by 2050.

66

67

Veolia Water, Finding the Blue Path for a Sustainable Economy (2011)

The study defines water stress levels in terms of total withdrawals as a share of internal renewable
water resources: ‘No or moderate’ if water withdrawals are 20% or less than internal renewable water
resources; ‘Stress’ if withdrawals are between 20 and 40%; and “Scarce or at risk’ if withdrawals are
more than a 40% share of internal renewable water resources.
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Future economic growth and sustainability depend on gains in water productivity: With
‘medium growth’ assumptions, a ‘low’ water productivity scenario results in a
noticeable increase in water stress compared to ‘business-as-usual’ with
additional 450 million people and USD5.6 trillion of GDP at risk by 2050.
On the other hand, with medium growth assumptions, in a ‘high’ water
productivity scenario, by investing in additional water productivity countries
will significantly de-risk growth with approximately 1 billion people and
USD 17 trillion GDP less in regions which are ‘a# 7is£” by 2050 due to high
water stress as compared to ‘business-as usual’.

While these findings are useful to raise awareness of the potential scale of the

water challenge if water scarcity risks are not addressed, it has some limitations:

B economic growth is assumed to be sizultaneously high or low across all
country groups;

B the focus on water productivity improvements as the main solution to
address water scarcity does not consider implementation risks across
countries, financing constraints, or the likely adoption of improved
WRM policies;

B ‘water stress’ regions and ‘water scarce’ regions may be different. Water
scarcity is not just about water stress levels but also about access (see
chapter 2 of this report). Some regions such as central Africa, north-
eastern India and south-east Asia, for example, currently have medium
to low water stress but they can experience water scarcity because of
institutional or other economic factors.

Future outlook

According to the OECD, between 2000 and 2050 water demand is projected to
increase by 55% globally (see Figure 13). The increase in demand will come

mainly from manufacturing (+400%), electricity (+140%) and domestic use
(+130%). In the face of these competing demands, there will be little scope for

increasing water for irrigation.

Several interrelated factors will drive water demand and its impact on future

economic growth:

Demographic changes - Population growth and urbanisation (including
migration to cities) are the two demographic trends which are most likely to
impact on future water resource requirements.

Population growth may increase water demand because of the need to
provide water to a larger population and also to meet their additional food
needs. This will increase water demand from agriculture and irrigated
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agriculture in particular. It has been estimated that global agricultural water
consumption may increase by about 20% by 2050%.

As populations grow, in some countries land scarcity could also result in
greater development on floodplains or riparian environments, resulting in
more people being exposed to the risk of flooding making flood mitigation
more critical.

Figure 13. Global water demand: OECD base line scenario 2000 and 2050
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Note BRIICS = Brazil, Russia, India, Indonesia, China and South Africa; RoW = rest of the world
Source: Environmental Qutlook Baseline; output from IMAGE suite of models.

Source: OECD (2012) - Environmental Outlook to 2050

® Utbanisation and rising standards of living - Urbanisation may also
increase water demand. On current projections, the share of people living in
urban areas is expected to increase significantly. Urban populations tend to
consume more water per capita than those in rural areas. This is partly
related to the fact that higher shares of these populations have improved
access to water. Nevertheless, increasing urbanisation will increase per-
capita water demand.

Increases in water demand will increase the number of basins facing water
scarcity. Increasing water demand combined with the removal of riparian
environments could also lead to further pollution and degradation of the
wotld’s water resources. As discussed above, this will increase the benefits
associated with developing efficient WRM regimes.

08 WWDR4, p 123.
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These demographic changes are likely to be most pronounced in developing
countries. More than 60% of the world’s population growth between 2008
and 2100 will be in sub-Saharan Africa (32%) and South Asia (30%).
Together, these regions are expected to account for half of world population
in 2100%.

® Climate change - Climate change may impact on global water resources in
two key ways:

B Changes in water availability — Climate change is likely to alter levels of
rainfall, evaporation, and runoff which will change the volumes of water
available for consumption. The extent and direction of this change will
vary across regions.

B Greater supply variability — Climate predictions point to greater climatic
variability including more extreme events (i.e. floods and droughts).

Any reduction in water availability will be particularly relevant to the water
allocation framework. Climate change is expected in increase water scarcity
in some regions. This will constrain growth in these regions unless there are
mechanisms in place to reallocated water to those who value it most. Where
existing water users are not those who generate the most value from use of
the available water, then society as a whole is not getting the maximum
benefit. To ensure the efficient use of water an effective mechanism is
needed for reallocating it, over time, to those users who value it most.

The prospect of greater supply variability implies there would be benefits if
more countries developed flexible institutional settings and transparent
decision-making frameworks adjustable over time.  Particularly, for
prioritising competing demands for water through effective WRM. This
may imply that pricing or market-based approaches to allocating water will
become more beneficial in the face of climate change.

Uneven distribution of water resources

An important feature of water scarcity is the uneven endowment of water
resources across countries and regions and its impact on growth. Brazil, for
example, has plentiful of water resources (it accounts for close to 14% of
freshwater resources) but water is unevenly distributed across regions.

A recent study by HSBC looks at water as a value driver by mapping the
contribution of different regions to growth with water availability (see Figure 14
below). In the states with high GDP contributions, such as Sio Paulo and Rio de
Janeiro, water per capita is marginally above stressed levels (vertical line in graph).

09 WWDR3, p 31.
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By contrast the state of Minas Gerais contributes practically as much as Rio de
Janeiro to GDP but has plenty of water availability.

Figure 14. Water availability and GDP in Brazilian regional States
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Source HSBC Global Research (April 2012)

Cost-effective investments

The policy issue for Brazil in this context is what to do to improve water
resource use in high GDP states such as Sio Paulo, which is already close to
water stress conditions to avoid it becoming an impediment for growth. Sio
Paulo accounts for 22% of Brazil’s population; 34% of the country’s GDP; 60%
of sugarcane ethanol production and 70% of total industrial water consumption.

Sio Paulo illustrates a fast-growing, multi-sector demand scenario where the
challenge is to identify the interventions that are cost effective in a context
characterised by competing and growing demand for water.

The water availability cost curve is an analytical tool that ranks possible
solutions to close the gap between projected demand and existing supply for a
particular basin. In the case of Sdo Paulo, the water availability challenge is
focused on the Alto Tieté basin, which overlaps almost entirely with
metropolitan Sao Paulo.

The 2030 Water Resources Group study developed a metropolitan water
availability cost curve to assess options for Sao Paulo analysing 38 (mainly
technical) measures, from irrigation scheduling to recycling of treated water, or
efficient household shower retrofit (Figure 15) The least-cost solution to close
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the water availability gap has a net annual expenditure in 2030 of USD285 million
(including annualised capital and net operating expenditures) relying primarily on
water efficiency improvements. Annual investment capital alone will require
USD135 million per annum (71% for additional supply infrastructure, 13% for
domestic and municipal interventions; 7% for agriculture and 3% for industry,
both of which play a minor role).

Figure 15. An example of water availability cost curve: Sdo Paulo
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The water availability cost curve is part of the tool box to identify cost-effective
investments, mostly of a technical nature. As discussed in chapter 3 above, part
of the challenge is to design a sustainable WRM strategy which introduces
efficient allocation regimes and economic rationality, particularly in the
agricultural sector. While water productivity enhancing investments may be a
necessary condition to address water scarcity issues, it is by no means sufficient.
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Summary

<

This report explores the links between three key dimensions of the “water
challenge” and economic growth. These dimensions are (i) access to safe
drinking water and sanitation; (ii) water resource management at river basins; (iii)

water scarcity at a global scale.

For each dimension, the report has identified and described the “transmission
channels” whereby improvement in access, resource management or scarcity can
lead to increased economic growth.

The analysis includes quantitative estimates of the potential economic gains
associated with achieving the MDG and universal access to water and sanitation,
the benefit-cost ratios of access investments across world regions, and the
economic relevance of the ten most populated river basins in terms of their
contribution to global GDP.

The report also provides a concise survey of available empirical findings
regarding the impact of improved access on health and productivity; the impact
of improved resource management on economic growth; and the interaction
between water scarcity and potential economic activity.

Transmission channels

® Access and sanitation - Two transmission channels characterise the links
between access to water and sanitation and economic growth. The first
(direct) channel works through the time saved primarily by women and
children, in the task of collecting minimum supplies of water for the
household, mainly in developing countries, which they can then allocate to
education and other productive activities. The second (indirect) channel
works through improvements in human health, which then translate into
higher productivity when undertaking any economic activity.

The estimates carried out in chapter 2 confirm the large size of the potential
economic gains from improving access and sanitation related to the
achievement of the MDG targets and even larger potential gains related to
achieving universal access. For example, as a share of their 2010 GDP,
several developing countries in Africa and Latin America stand to gain the
equivalent of 5% or more of their annual GDP by reaching the MDG. This
share trebles to an average of more than 15% of annual GDP for universal
access (see Figure 4).

Comparing benefits to costs, the return from every US dollar invested in
improved access to water supply and sanitation differs considerably across
the world. In Africa, the return is about 2 US dollars (per dollar invested)
due to the low worker productivity. In South America, by contrast, such
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returns can be as high as 16 US dollars (per dollar invested). All regions
show a benefit-cost ratio greater than unity.

Improved water resource management (WRM) — In addition to the links
between access to water and economic growth described above, a
sustainable WRM regime can improve productivity and growth through two
additional channels. The first channel is by increasing production and
improving the productivity of water consuming industries (e.g. agriculture,
mining, manufacturing and other industries). Activities that do not directly
consume water but make use of the water in-stream (such as tourism and
recreation, transport and navigation and fisheries) will also benefit. The
second channel is by efficiently investing in and managing water supply
infrastructure avoiding the costs associated with either over- or under-
investment. Efficient water allocation regimes will deliver the greater
improvements in growth in basins, regions or countries where water is
scarce.

The estimates carried out in Chapter 3 demonstrate the relevance of the ten
most populated river basins in the world (see Box 2). While in 2010 they
were home to more than a quarter of the world population, a conservative
estimate indicates that they were responsible for generating almost 10% of
global GDP. Based on current GDP and population growth forecasts,
almost a quarter of global GDP could be generated in the ten most
populated river basins by 2050.

River basin sustainability is likely to become a more pressing issue in the
future if no action is taken to improve WRM. Assuming water withdrawal
grows in line with GDP, and no improvements in water efficiency or water
resource management, for example, water withdrawals in 2025 could rise
well above sustainability thresholds in seven of the ten most populated river
basins.

Water scarcity — The transmission channels between water scarcity and
economic growth explore how economic growth increases water demand
putting pressure on water resources, creating potential risks related to water
scarcity, depending on the water stress levels in river basins. It also creates
potential to improve adaptive capacity, ranging from WRM institutions and
policy reforms to water productivity improvements.

The available estimates cited in Chapter 4 suggest the percentage of world
population and global GDP that will live or be produced, respectively, in
wortld regions at risk due to water stress by 2050 (under a ‘business-as-usual’
water productivity scenario and ‘medium’ GDP growth assumptions).

Summary



| Frontier Economics 55

The HSBC Water Programme

The analysis in this report, exploring the links between water and economic
growth, provides the background for the HSBC Water Programme. Building on
the success of the HSBC Climate Partnership which concluded in 2011, HSBC
launched a new, five-year USD100 million programme focusing on water and
how it helps communities flourish. The programme will support three sets of
activities in the following areas:

B providing water, sanitation and hygiene to communities in need;

B protecting key river basins vital to communities and business around the
wortld; and

B promoting the value of water to HSBC’s community of employees
through learning and volunteering.

The programme will be delivered in partnership with three NGOs:

® WaterAid — will support activities related to providing water, sanitation and
hygiene to most needy communities working in South Asia (Bangladesh;
India; Nepal; Pakistan) and West Africa (Nigeria and Ghana)

® WWEF — will support activities related to protecting key tiver basins vital to
communities and businesses working in river basins in Asia (Yangtze;
Ganges; Mekong); South America (Pantanal); and East Africa (Rift Valley)

® Earthwatch — will support awateness raising campaigns by engaging with
more than one hundred thousand HSBC employees to value water resources
and to understand the global freshwater challenge working in Latin America;
North America; Asia & Pacific; Europe & MENA regions.

As the analysis and findings of this report show, every set of activities to be
supported by the HSBC Water Programme addresses key aspects of the “water
challenge”, namely, access to safe drinking water and sanitation services;
improved water resource management; and awareness raising about the impact of
water scarcity worldwide.
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Annexe 2 - Glossary

This glossary contains selected definitions of concepts or terms used in the
report. They have been taken from the Glossary in the recently published UN’s
World Water Development Report 4, Volume 1 — Managing W ater under Uncertainty
and Risk, 2012; pages 370-380)
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Term Definition

adaptive capacity

The capacity of a system (e.g. ecological or human social) to
adapt if the environment where the system exists is changing.

adaptive water

Water management policies that can adapt to changing conditions

management and objectives overtime.

AQUASTAT The global information system on water and agriculture developed
by the Land and Water Division of the Food and Agriculture
Organization of the United Nations (FAO).

aquifer A water body occupying pore space in the Earth or rock
formations under the surface of the Earth. Fossil aquifers take
thousands of years to build — and rebuild (or recharge).

blue water Natural surface water and groundwater.

ecosystem A dynamic complex of plant, animal and microorganism
communities and their non-living environment interacting as a
functional unit.

ecosystem/ Infrastructure that provides ecosystem services such as water

environmental purification, flood control, recreation and climate stabilisation.

infrastructure

ecosystem services
(and goods and
functions)

Any aspect of ecosystem structure and function that has an
economic, social or cultural value, known or unknown, to its
inhabitants.

environmental flow

The core objective of river basin management. In-stream or river
flows and regime designed to maintain healthy aquatic
ecosystems in the stream or river. Waters allocated to
environmental flows are not available for withdrawals to off-stream
users.

estuary

A bay or inlet often at the mouth of a river in which large quantities
of freshwater and saltwater mix together.

eutrophication

The nutrient enrichment of waters that stimulates an array of
symptomatic changes, among which increased production of
algae and macrophytes, deterioration of water quality and other
changes are considered undesirable and interfere with water
users.

freshwater

Water containing less than 1,000 milligrams per litre of dissolved
solids, most often salt. It naturally occurs on the Earth’s surface in
ice sheets, ice caps, glaciers, bogs, ponds, lakes, rivers and
streams, and underground as groundwater in aquifers and
underground streams. This term specifically excludes seawater
and brackish water although it does include mineral rich waters
such as chalybeate springs.

green economy

An economy that results in improved human well-being and social
equity while significantly reducing environmental risks and
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ecological scarcities. Its most distinguishing feature from prior
economic regimes is direct valuation of natural capital and
ecological services as having economic value.

grey water Polluted water that results from non-sanitary uses of water (e.g.
dishwashing, showers).
groundwater- Aquifer storage changes depending on the water withdrawn

(abstracted) and added (recharge) overtime. Aquifer storage can
act as a buffer, permitting withdrawals during periods of low
recharge, as long as the deficit is reduced during periods of
relatively high recharge.

hydrological record

Recorded time series data of hydrological variable values such as
stream flows, precipitation, groundwater levels and water quality
constituent concentrations, obtained from monitoring.

integrated water

(IWRM) A systematic process for the sustainable development,

resources allocation and monitoring of water resource use in the context of
management social, economic and environmental objectives.
Millennium Goals that aim to improve human well-being by reducing poverty,

Development Goal
(MDG)

hunger, child and maternal mortality, ensuring education for all,
controlling and managing diseases, tackling gender disparity,
ensuring sustainable development, and pursuing global
partnerships.

Official Development
Assistance/Aid
(ODA)

The amount that a nation expends through grants and other
development assistance programs calculated as a per cent of
gross national product.

risk management

The identification, assessment and prioritisation of risks followed
by coordinated and economical application of resources to
minimize, monitor and control the probability or impact of
unfortunate events or to maximise the realisation of opportunities.

runoff- Surface flow from land areas during and after a storm or
precipitation event.
sanitation The provision of infrastructure, facilities and services for the safe

disposal of human urine and faeces. Inadequate sanitation is a
major cause of disease worldwide.

surface water

Water located on the surface of the Earth, such as in streams,
rivers, lakes, seas and oceans.

sustainable water
management

The use of water that supports the ability of human society to
endure and flourish into the indefinite future without undermining
the integrity of the hydrological cycle or the ecological systems
that depend on it.

virtual (embedded)
water

The water used in the production of a good or service.
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wastewater

Any water that has been adversely affected in quality by human
influence.

water allocation
system

Institutional structure for allocating water. The choice of structure
is ultimately a compromise between the physical nature of the
resource, human reactions to policies, and competing social
objectives.

water conservation

The reduction of the usage of water and recycling of waste water
for different purposes such as cleaning, manufacturing and
agricultural irrigation.

water distribution

The percentages of volumes of fresh and saline water, both on
and under the surface of the Earth. Alternatively, the transport of
water supplies from water treatment plants to particular water
users in an urban area.

water efficiency

The accomplishment of a function, task, process or result with the
minimal amount of water feasible. It focuses on reducing waste.

water footprint

The total volume of freshwater used to produce the goods and
services consumed by an individual or community or produced by
a business.

water infrastructure

Physical and organizational structures needed to provide the
water quantities and qualities demanded by various water users.

water productivity

The ratio of goods and services produced over the volume of
water required for their production; measures the efficient use of
water.

water resources
management

The activity of planning, developing, distributing and managing the
supply and use of water resources. The development and use of
structural and non-structural measures to provide and control
natural and human-made water resources systems for beneficial
uses.

water security

The availability of a reliable and secure access to water over time.

water sector

Commonly refers to all activities, trade and professional
organisations and individuals involved with providing drinking
water and wastewater services (including wastewater treatment)
to residential, commercial and industrial sectors of the economy.

water storage

A term used within agriculture to define locations where water is
stored for later use.

water stress

The symptomatic consequence of water scarcity (physical or
economic), which may manifest itself as increasing conflict over
sectoral usage, a decline in service levels, crop failure, food
insecurity and so forth. It is often measured by the extent of the
difference between supply and demand.
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water supply and (WSS) Services typically provided by water utilities to provide the

sanitation quantities and qualities of water where and when demanded, and
to provide the means of wastewater collection, treatment and
disposal.

withdrawal The removal of water from some type of source, such as

groundwater, for some use by humans. The water that is not
consumed is subsequently returned to the environment after use,
but the quality of the returned water may not be the same as when
it was removed. Withdrawn water can be used (such as for
cooling) without being consumed.
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