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ADB approves Philippine infrastructure investment
DB has approved an equity investment
in a $625 million private equity fund
focused exclusively on Philippine infrastructure projects, the first of its kind in the
country and timed to capitalize on various
public-private partnership opportunities.
The ADB investment in the Philippine
Investment Alliance for Infrastructure
(PINAI) fund sits alongside commitments
from state-owned pension fund
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Government Service Insurance System
(GSIS), Dutch pension fund asset manager
APG and the Macquarie Group of Australia.
Philip Erquiaga, director-general for
ADB’s private sector operations department, said: ‘Apart from our direct equity
investment, ADB’s participation can help
mobilize additional investment in the
Philippines from top tier international
partners, foster competition in domestic

infrastructure finance, and establish a
secondary market for well-performing
infrastructure assets.’
ADB hopes the success of the
PINAI fund will also spur more
private equity funds that will catalyze
additional foreign capital into the
country, and further the development
of domestic capital markets. ● LS
See Analysis, p8

RWE stake in Berlin utility to be repurchased by the city
erlin’s city government has voted to
repurchase RWE’s 24.95% stake in
BWB Berliner Wasserbetriebe, the capital’s
water and wastewater company, for €618
million ($755 million).
The sale takes the city’s stake in the
company from 50.1% to 75%. In a
statement it noted that its agreements with
Veolia Environnement, the other partner in
the 1999 deal to buy 49.9% of the utility,
remain unchanged.
The deal went ahead despite an attempt
in May by Veolia Environnement to gain a
temporary injunction in the German
regional court to prevent RWE selling its
stake back to Berlin.
At the time a Veolia spokesperson said:
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‘Via this injunction, we want to obtain from
RWE, our co-shareholder in the holding that
owns Berliner Wasserbetriebe, all the
details on the conditions of the negotiations
before any final agreement is signed.’
The French utility giant said in its statement that the planned sale would violate its
rights and create legal uncertainty for
Berliner Wasserbetriebe. However, the
court refused the injunction. At the time
Veolia Water issued a statement saying that
it remained convinced that RWE could not
sell its shares in Berliner Wasserbetriebe as
planned without its consent, while indicating that it was ready to negotiate.
RWE noted that the court decision
‘confirms our interpretation of the law, and

our view that none of Veolia’s rights have
been violated and that Veolia’s approval is
not required by the legal framework that
has been chosen jointly with the federal
state of Berlin’.
Press reports at the time said that water
prices in the city had increased by 35%
since the 1999 deal, making Berlin’s water
rates the highest of any German city.
In June, Germany’s Federal Cartel
Office ordered the utility to cut its
potable water prices, saying that
customers had been overcharged
for a number of years. This means Berliner
Wasserbetriebe has to reduce its rate
for 2012 by 18%, and for 2013 to
2018 by 17% on average. ●

Reform and leakage reduction key to expanding Asia-Pacific water supply access
recent Asian Development Bank (ADB)
study says that millions in the AsiaPacific region could have access to clean
water if water utility reforms were adopted
and leaks cured.
The study, titled ‘Good practices in urban
water management’, says that 29 billion
cubic metres of water are lost in the region
annually, creating a $9 billion revenue loss.
The document looked at eight of the
best-performing Asian water utilities and
concluded that a low level of unaccountedfor water was critical for efficient service.
Current levels are as high as 60%, but
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less than 20% is an achievable goal, the
study says. Phnom Penh is cited as an
example for bringing its unaccounted for
water rate down to just 6% in 2008.
Seven universal themes that can serve as
a model for other utilities to replicate are
identified. These are: corporatization for
better accountability; economic sustainability; unaccounted-for water reduction; a
holistic approach to managing water
resources, including water supply and
wastewater management; staff productivity;
collaborative engagement among government, utilities and society; and an inclusive

approach to addressing the needs of the
urban poor.
One of the study’s authors, Dr Anand
Chiplunkar, noted that the success of
Singapore and Phnom Penh was due to a
range of factors: ‘The bottom line is that
they needed to have the political commitment followed by a champion who could
bring the utility from the dumps to a
committed utility. To sustain change it is
extremely important to have a motivated
and committed staff. There will be a big
question mark over improvements if this
does not take place.’ ●

Black & Veatch partnership to explore energy balance in wastewater treatment
lack & Veatch, in partnership with
AECOM, the North East Biosolids and
Residuals Association, and Hemenway have
been contracted by WERF to explore energy
balance, reduction, recovery and production
opportunities.
The research project, titled ‘Energy
balance and reduction opportunities,
case studies of energy-neutral wastewater
facilities and triple bottom line (TBL)
research planning support’, will help
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transfer industry knowledge and experience
among utilities and provide guidance for
achieving energy self-sufficiency, WERF says.
Co-sponsored by the New York State
Energy Research and Development
Authority, 23 utility partners from the
US and Australia will take part in the
18-month study.
The researchers will seek out ways for
utilities to reduce demand, increase energy
efficiency, recover energy and produce

2 • WATER UTILITY MANAGEMENT INTERNATIONAL • SEPTEMBER 2012

energy onsite by developing baseline
energy flows for common wastewater
treatment processes.
The team will also document
successes and obstacles at energyneutral or near-net-neutral facilities
and identify sustainable options for
managing biosolids through triple bottom
line assessment of biosolids-to-energy
recovery processes and other biosolids
management practices, WERF adds. ●

NEWS

WaterRF identifies key water
industry trends
he US Water Research Foundation (WaterRF) has published
a new futures report that identifies key industry trends, such
as energy demand and the increasing role of social media in
perception of utilities, and offers a wide range of solutions that
can be tailored to the individual utility.
The ten ‘key trends to watch’, identified at a two-day
workshop, were:
• Uncertain economy, financial instability
• Decreased availability / adequacy of water resources
• Aging water infrastructure / capital needs
• Shifting water demands (per capita reduction)
• Changing workforce, dynamic talent life-cycle
• Expanding technology application
• Mass / social media explosion
• Increasing / expanding regulations
• Efficiency drivers, resource optimization
• Climate uncertainty

T

Each trend was analysed and potential strategies developed by
determining a possible range of impacts, from low to high impact
scenarios, and strategies developed to identify a broad potential
approach to the trend rather than a prescriptive solution. A total of
117 strategies were identified across the trend categories.
A Water Sector Blueprint has also been developed to provide
water utilities with a ‘shared vision of the future’, with strategic
imperatives that are critical in achieving that vision.
WaterRF executive director Rob Renner said: ‘The Blueprint, as
well as the report, lay out the trends and issues and provide a
vision that the researchers and utilities that worked with us saw as
a desired future.’ ● LS See Analysis, p7

Transport manager in court
over sodium cyanide delivery
to Zimbabwe treatment plant
he manager of a local transport company appeared in
court in Zimbabwe charged with contravening the country’s
Water Act and Environmental Management Act after his company
delivered the deadly poison sodium cyanide to Harare’s main
water treatment works.
A driver brought 20,000kg of the chemical to the Morton Jaffrey
treatment works in mid-July, but preliminary checking procedures
are said to have exposed the mix-up. The sodium cyanide is used
in gold processing.
The transport company had a contract with the plant to deliver
granular aluminium sulphate, a flocculant, as well as lime and
activated carbon from the distributors, which acts as an intermediary, providing a wide range of chemicals for various clients.
According to local press the driver of the truck went ‘on the run’
and the transport company manager was freed on bail.
Local press say the plant has a stringent 13-step checking
procedure to identify products delivered, and that this inevitably
caught the error early on. The truck driver is also said to have
identified the nature of his load.
One source is quoted as saying it was ‘wishful thinking’ that
someone could poison Harare’s drinking water. Nevertheless,
the Zimbabwean government appointed a team to investigate
the mistake. ●
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California’s water bond deferred for second time
he US government has deferred
California’s $11 billion water bond from
this November’s ballot to 2014 – the second
time that the bond has been shelved.
California’s governor, Jerry Brown, had
called for the delay and changes to the
Safe, Clean and Reliable Drinking Water
Supply Act, which had been criticised for
providing millions of dollars for ‘pork barrel’
projects – side measures unconnected
to water but required in exchange for
particular votes.
Shortly after the bond was withdrawn,
Governor Brown announced plans for a
massive $24 billion twin-tunnel system to
take water from the Sacramento-San
Joaquin river delta to farmland and cities
such as Los Angeles and San Diego in the
south of the state.
This proposal also includes plans to
create 100,000 acres of floodplain and
restore tidal marsh habitats. Interior
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secretary Ken Salazar called the plan
‘essential to stopping California water wars’.
Environmental groups and some
legislators pointed out that the measure
involved construction ahead of scientists
being able to determine the impact on the
delta’s fragile ecosystem. Governor Brown
said the scheme would guarantee a stable
water supply for the state, and would be
able to withstand earthquakes and other
environmental threats.
The tunnels would be financed by
water users. An environmental impact
report on the proposal will begin this
autumn, and scientific studies will continue
in parallel with construction, which could
begin in two to three years’ time.
The tunnels would be over 11m in
diameter and be able to divert around
67,500 gallons/sec (256,500 litres/sec)
of water by gravity, which is intended to
reduce energy and costs and reduce fish

kills, which the current giant pumps are
blamed for causing.
In a further move to reduce the
amount of fish killed, the water diversion
point would be moved from the south end
of the delta to the north. The tunnels would
take the water to a pumping station in Tracy,
from where it would be carried via existing
canals to its destinations.
The general manager of the
Westlands Water District is reported
as saying: ‘I don’t know with any
certainty how much water this will
produce, but what worries me much
more is doing nothing. What’s absolutely
certain is that if we do nothing, the delta
environment will continue to deteriorate
and the water supply for millions of people
and millions of acres of farmland will
continue to diminish. We have to
implement this project to avert a
future catastrophe.’ ●

Georgia wins victory in claim to lake Lanier
he US state of Georgia has won a significant legal victory with a Supreme Court
decision that metro Atlanta had a legitimate
claim to water from lake Lanier.
The city had faced a crisis three years
before when a federal judge ruled that
Congress had never authorized the lake
to be used as a water source for metro
Atlanta. The judge gave Georgia three
years to stop withdrawals from the lake
unless Congress authorised them or
the three basin states came to a water
sharing agreement, which did not happen.
However the court of appeals overturned
this decision and in July, with less than a
month to the 2009 deadline, the Supreme
Court – the highest court in the US –
declined to hear appeals from Alabama and
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The court also confirmed Georgia’s claim
that abstracting drinking water for Atlanta
was an authorised use of lake Lanier –
something Alabama and Florida had
strongly contested. The two downstream
states have complained that Atlanta leaves
too little water for their businesses, municipalities, farmers and the environment.
The ruling means that the three states
will have to restart negotiations over water
rights, but that Georgia will be in a significantly
stronger position. Both Alabama and Florida
expressed disappointment at the verdict.
Georgia won another significant victory a
day later, when the US Army Corps of
Engineers (US ACE) determined that it had
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the authority to grant Georgia’s request to
draw enough water out of lake Lanier and
the Chattahoochee river to meet its needs.
However, the US ACE warned that this
determination did not mean that it would
necessarily grant Georgia its wishes, with its
chief counsel Earl Stockdale noting that ‘in
evaluating its authority to entertain
Georgia’s request, the Corps makes no
representations as to the validity of the
needs expressed in the request’. The US
ACE continues to undertake studies
into the issue.
Nevertheless the state’s attorney general
Sam Olens declared the decision ‘great
news for Georgia’, adding: ‘It clears the way
for real predictability and certainty for
Georgia’s water resources.’ ●
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NEWS

US-Mexico border water and sanitation projects have significant impact
he US Environmental Protection
Agency (EPA) has issued its
annual US-Mexico border water
infrastructure programme report,
which highlights the significant
impacts the work is having in border
communities that are enjoying access
to potable and wastewater
infrastructure for the first time.
The border areas are naturally
interlinked – for instance, the
Tijuana river originates in Mexico
and flows northwards into California,
while the Rio Grande in Texas forms
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the natural border between both
countries.
As a result, the EPA has to work
closely with US stakeholders, Mexican
water agencies and state governments
to reduce untreated discharges. Since
the programme began, it has provided
55,000 homes with safe drinking water
and over 500,000 with wastewater
services.
The report notes that the challenge
moving forward is to help communities
incorporate effective utility management
practices and cost-effective, climate-

ready components into the planning,
design and long-term operation
and maintenance of their water
and wastewater infrastructure projects.
Among examples of successful
projects, the report cites the twin
cities of Nogales in Arizona and
Nogales in Sonora, Mexico, which
are served by the Nogales international
wastewater treatment plant.
Rehabilitation work here has
provided ‘immediate and substantial’
benefits in the US, with levels of ammonia
in the river reduced by over 90%. ●

Metro Manila to improve wastewater collection with World Bank loan
he World Bank has approved a
$275 million loan for a project to
improve wastewater collection and
treatment in several catchment areas
of Metro Manila, and to help improve
Manila Bay’s water quality.
The Metro Manila wastewater management project (MWMP) will support investments by the two water concessionaires –
Manila Water Company and Maynilad
Water Services – to increase collection and
treatment of wastewater from the metropolis. The city generates around 2Mm3 of
wastewater each day, and the water companies have agreed 25-year plans to ensure
100% wastewater collection and treatment.
With a population of almost 12 million
people, Metro Manila is in the Laguna
lake-Pasig river-Manila Bay corridor.
Interconnected by more than 30 tributaries,
most of these bodies of water are highly
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Chile legislator urges
adoption of ‘water
highway’ project
Chile’s region III legislator Christian
Guzmán has said that the country’s
‘water highway’ project, which will
transfer 15m3/sec of water from
water-rich areas to drought zones,
is the only solution that can fully
address the country’s water
resource issues. It is a solution first
proposed in the early 1970s, which
is now being reconsidered by
central government.

EIB provides funds
for Armenia water and
wastewater rehabilitation
The European Investment Bank
(EIB) is providing €6.5 million ($8
million) to support the rehabilitation
of water supply, sewerage and

polluted. In December 2008, the country’s
Supreme Court passed a key decision
mandating the clean up, rehabilitation,
and restoration of Manila Bay’s water
quality to recreational levels.
Manila Water Company will spend
$193.4 million on a wastewater treatment
plant and associated network covering
north and south Pasig, and Maynilad
will spend $178.3 million on wastewater
treatment plants and associated infrastructure in Quezon city, Pasay, Alabang,
Muntinlupa, Valenzuela, and a septage
treatment plant in the southern part
of Metro Manila. Currently, just 17%
of the metropolis’ wastewater is treated
before discharge.
Finance Secretary Cesar Purisima
welcomed the approval of the new
financing, saying the project will boost
the country’s efforts to clean up the water

sewage treatment facilities for
300,000 people in 17 small
municipalities across Armenia.
This will help to increase quality
of life by providing water services
meeting international standards,
particularly for citizens with
lower incomes in poorer areas of
the country, who will benefit most
from this project.

Ethiopia receives new boost
of investment in sanitation
and hygiene
Ethiopia will receive an additional
boost from the Water Supply and
Sanitation Collaborative Council
(WSSCC), which has officially
announced a US$5 million
investment through its Global
Sanitation Fund (GSF) to help
the government of Ethiopia achieve

bodies around Metro Manila. He said:
‘Water quality improvements in rivers
and other water channels in and around
the metropolis including Laguna de Bay
and Manila Bay will help to improve the
environment, and eventually enhance
recreational and tourism opportunities.’
World Bank country director Motoo
Konishi said the project is part of the
bank’s broader programme of support
for Metro Manila urban renewal, which
includes work on flood management,
disaster risk management and slum
upgrading.
He added that that inadequate sanitation
imposes severe costs on the economy
and the population. Economic losses from
inadequate sanitation nationwide, due to
health costs and impacts on water quality,
tourism and welfare are estimated at
around 1.5% of gross domestic product. ●

its Universal Access Plan in
Sanitation and Hygiene. The
programme, launched yesterday,
is part of the country’s wider
national development vision,
in which it pledges to ‘pave
the path for all Ethiopians to
have access to basic sanitation
by 2015’.

ADB starts work on assessing
Burma’s needs
The Asian Development Bank
(ADB) has announced that it
has opened an office in Burma,
and has completed a preliminary
needs assessment in key sectors
that include urban development,
a field that encompasses water
and sanitation. ADB is to expand
its analytical work in chosen
priority sectors and provide

technical assistance initially
for capacity building and
institutional strengthening.

Assessment predicts UAE
boom for water sector
Frost & Sullivan has issued a new
assessment of the water and
wastewater sector in the United
Arab Emirates that notes the
market earned revenues of $2.75
billion in 2011 and estimates it to
reach $5.61 billion in 2015. The
infrastructure industry in the UAE
grew by over 3.3 per- cent in 2010
and is attracting huge investments,
the analysts say. While the
Northern Emirates are witnessing
significant growth in the real estate
sector, cities like Dubai and
Sharjah are upgrading to smart
cities and planning mega projects.
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AMT-SYBEX signs global partnership
agreement with Chinese Smart Meter
manufacturer
AMT-SYBEX, a software supplier to the utilities
in the UK and Ireland, has announced that
Kaifa, a Chinese global smart meter manufacturer, has signed an agreement to integrate
Affinity Meterflow, the Meter Data Management
(MDM) application, into Kaifa’s advanced
metering infrastructure (AMI) solution for global
customers.

Oracle announces Oracle Utilities
Operational Device Management
Oracle has announced the availability of Oracle
Utilities Operational Device Management,
which helps utilities manage the change,
configuration and inventory of smart grid assets
for improved operational efficiency.

PcVue selected for the Veolia Water
Super Rimiez water treatment plant
Veolia has selected ARC Informatique PcVue
SCADA software to monitor and control services
and operations at its Super Rimiez water
treatment plant near Nice, France.

Contract award on huge Abu Dhabi
pumping station
Mott MacDonald has been appointed by Abu
Dhabi Sewerage Services Company (ADSSC) to
provide contract administration and site
overview services for the development of one of
the world’s largest underground pumping
stations, located in the Emirate of Abu Dhabi,
United Arab Emirates.

Successful radio trials undertaken in
Romanian sewer system
Fern Communications Ltd has announced that
its FRX-1 Portable Radio Repeater significantly
enhances radio communication for personnel
responsible for carrying out inspections in
underground sewage and water systems in
Romania.

WesTech Engineering purchases
Siemens business
Siemens’ Industry Automation Division has
announced that it has signed an agreement
with WesTech Engineering, Inc. to sell the
conventional water treatment business that
includes the Microfloc and General Filter
product portfolios.

Metasphere RTUs to monitor pressure
Metasphere has just supplied 200 further
Remote Telemetry Units (RTUs) for Phase lV
of the PREssure Management Information
System (PREMIS), UK utility Anglian Water
Services’ pressure monitoring programme.

UK utility and contractor partner to
serve large businesses
K utility Severn Trent Services and
contractor Costain have partnered to
form Severn Trent Costain with the aim of
providing expanded water and management
services for large businesses in the areas of
efficiency, risk management and legal
compliance.
The move to create Severn Trent Costain
is based on detailed research and observation of the current, challenging situation
faced by large businesses.
Wayne Earp, the company’s managing
director, observes: ‘Water and wastewater,
that is where we come in, putting a strategy
together. We have spoken to businesses
across our target sectors, and there was a
consistent message. We are the people who
can ensure the lowest cost, highest compliance, and protect your reputation while
letting you get on with your business.’
There are two main reasons why Severn
Trent partnered with Costain, he adds.
‘Severn Trent and Costain have worked
together for over seven years on a very
successful joint venture – C2C, which was
established to service the MOD (UK
Ministry of Defence), providing onsite
services for two thirds of England. We are
building on that. Secondly, Costain has got
an industrial services arm that we are
pooling with Severn Trent Services to create
true national coverage.’
Explaining the focus on large users,
he notes that it is ‘really about where
the benefits lie for everybody. The savings
for large users are greatest, and this is
one of the key points of our strategy –
if you are a large multi-site company
you receive thousands of water bills and
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have a small army of administration, at a
significant cost. The question is what value
are they adding? Wouldn’t it be better to
get one bill? For small users, frankly the
benefits are not there at the moment.
Competition has not opened up yet, so we
are putting our efforts where the industry
needs them most.’
The market potential is significant,
Mr Earp believes. ‘We didn’t just jump
into the middle, we spent a year on
strategy, a big part of which was going
out to customers and asking what they
want. We asked about retail, and the
costs they can save on admin, the statutory
risks if you don’t meet environmental
consents properly, and they replied that
they needed someone to take this from
them, make sure they paid the smallest
amount and got the best protection.
‘As more customers see the benefits
of what we can offer, the market will start
opening faster and that will drive the pace
of competition.’ He adds: ‘We are in an
industry-leading position – the sooner
competition opens up the better. It is not
just about retail though, people are saying
yes we want it, but it is only part of the story,
it is about all the downstream services.’
He sees STC’s place as ‘leading the
market. I am very clear when it comes
to competition we will be leading the
way. We are already undertaking retail
switches for three customers in England
and Wales, which will give us an increased
depth of understanding. Frankly, there
aren’t many other companies in Great
Britain that can match the offering
we’ve got.’ ●

EPA provides grants for developing innovative
water treatment
he US Environmental Protection Agency
(EPA) has announced almost $1.5
million in funding to three universities
to develop sustainable drinking water
treatment methods.
The research grants are funded through
EPA’s Science to Achieve Results (STAR)
programme. These grants are intended to
provide innovative treatment methods to
protect people’s health by keeping harmful
contaminants out of drinking water.
The successful universities are:
The University of Nevada, Reno, for
quantifying the range of drinking water
contaminants and contaminant classes
that can be removed by membrane
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distillation, and developing and testing a
small-scale pilot system that operates
using waste heat
The University of Florida, Gainesville
and University of South Florida, Tampa
for identifying, testing, and evaluating the
sustainability of ion exchange processes
that can treat entire groups of chemical
contaminants
The Clarkson University, Potsdam,
New York, for engineering, developing,
and demonstrating an integrated process
comprised of membrane technology and
electrical discharge plasma generated
via a novel reticulated vitreous carbon
(RVC) electrode material. ●

ANALYSIS

Key trends for the water industry
A new US Water Research Foundation’s report explores key
trends for water utilities, such as energy demand and the role of
social media, and provides solutions that can be tailored to each
case. LIS STEDMAN spoke to ROB RENNER about what the report reveals.
he US Water Research Foundation has
released a new report that identified key
industrial trends. In the report, it is clear
that ‘the financial side is key’, explains
executive director Rob Renner. ‘As they say,
if you have no money, you have no mission,’
he notes.
The report warns of the effects of
the recession on various costs such as
financing, chemicals and professional
services, as well as revenues, and of
other factors such as urbanisation, the
‘greening’ of the economy and regulatory
and environmental issues.
One major issue in developed countries
worldwide, therefore, is the reduction in
water use teamed with the need to improve
infrastructure because of changing water
regulations and deterioration. ‘Utilities are
having to go back to their customers and
say, you are using less, but you are going to
have to pay more,’ he says.
However, in the current situation, with the
economic downturn, it is politically difficult
to do so, he explains. ‘The other thing that
lies on top of this issue is climate uncertainty, which is impacting utilities. It is difficult
to plan. In the past utilities were able to look
at past hydrological records to make their
plans, but this is no longer possible.’
Mr Renner notes that the uncertainty is
driving utilities to have more extensive water
portfolios, in which desalination, reuse,
groundwater and surface waters may all
play a role. ‘The utilities most impacted by
climate change are having to be much
more resourceful,’ he says. ‘In the past,
utilities have wanted to go to the highest
quality of water possible, but as they broaden their portfolio they are looking at lower
quality water, and therefore higher levels of
treatment, which goes back to financial
uncertainty.’
The report, in line with this trend,
acknowledges the dramatic increase in
R&D and commercialsation of advanced
water treatment technologies over the
past 20 years, pinpointing advances in
membrane treatment technology as continuing to allow utilities to develop their less
desirable water supplies. The report notes
that ‘decentralised, point-of-use, and pointof-entry types of devices allow utilities, as
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well as their customers, to consider other
approaches to finishing water to meet
their needs’.

Technology prospects
The report also makes a number of interesting predictions. On the rate of technological
change, the report warns that ‘water
utilities’ adoption of technology will likely lag
behind other industrial and infrastructure
sectors due to the highly fragmented and
risk-averse nature of the sector.
For water system technology, it predicts
that ‘today’s individual applications
or systems will give way to larger, more
integrated, smarter, holistic “systems”
that can take large amounts of real-time
data from many sources, analyse them
immediately, and then provide intelligence
for decision-making and / or make the
necessary adjustments accordingly’.
Another key prediction is that the
massive infrastructure challenges
ahead, teamed with increasingly-strict
standards, falling revenues and tight
budgets will require public utilities to
consider greater private sector participation
in providing various water services. The
document notes: ‘The public-private
partnership model is expected to gain
significant traction.’
The ageing workforce is also identified as
a key issue. Mr Renner notes that ‘utilities
have allowed early retirement, for instance
at 55, so a lot of the workforce with a
tremendous amount of knowledge, are
leaving. It is an underlying trend that is
starting to show.’
A significant trends survey identified a
range of trends utilities themselves were
foreseeing. These include increased
global demand for resources alongside
constrained or unreliable supplies,
increased pressure for energy management, optimisation and alternative energy
sources, increased thermoelectric power
generation reducing water supply availability and quality, and increased water and
wastewater treatment levels.
Utilities also predicted further increases
in average global temperatures, and an
increasing occurrence and severity of
natural disasters, as well as the costs

required to recover from them.
The technological trends provide an
example of what a futuristic utility might
look like – virtualisation enhancing and
optimising technology options for applications and infrastructure; cloud computing
providing scalable, on demand IT
resources; web, wireless and mobile
devices driving ubiquitous, 24/7 connectivity; social media and consumerisation
bringing extensive consumer power; and
organisations experiencing ‘data deluge’.
With all of this is a prediction that technology will finally enable the ‘smart water grid’.

Societal trends
Societal / political trends include increasing
water utility consolidation and regionalization, an increasing focus on public health
protection and concerns about low levels of
a variety of compounds in water, customer
accountability, and the key issue of the
ageing workforce. The mass media will also
control public perception of the industry.
Mr Renner says: ‘One thing you see now
that you wouldn’t have seen in the past is
customer engagement and social media,
and the perceptions that can be drawn, for
example on water quality, where a single
issue group for instance on emerging
contaminants can really take off. For
utilities to be trusted guardians and effective water stakeholder they have to really
take this on board and ensure they are
communicating, listening to customers and
providing the water quality they want.’
He adds: ‘It’s all very well to abide by the
regulations, but if there is something the
customer wants, ultimately they are paying.
Utilities need to be open to that, as it is
becoming more and more important
going forward.’
Mr Renner notes that solutions will be
‘unique to each utility. It is difficult in this
economy and day and age to make longterm predictions, but this research projects
trends and gives tools to utilities that they
can use to look at it from a scenario planning standpoint rather than taking a broadbrush approach.’ He adds: ‘Each utility
needs to use it, because there is a tremendous amount of information, but each utility
needs to use it differently.’ ●
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ADB’s support for critical infrastructure in the Philippines
The Philippine Investment Alliance for Infrastructure, which has
received funding from the Asian Development Bank, is the first fund
of its kind in the Philippines to focus exclusively on Philippine
infrastructure projects. LIS STEDMAN discusses the initiative.

he Asian Development Bank (ADB) has
invested $625 million in the recentlylaunched Philippine Investment Alliance for
Infrastructure (PINAI) fund, which will invest
in Philippine core infrastructure assets with
an initial focus on existing projects that
need to be expanded or rehabilitated, but
will also be in a position to support the
development of critical infrastructure
projects from the ground up.
According to the Philippine Development
Plan, around 12% of the country’s $120
billion investment requirements need to
come from the private sector. PINAI will
target five to ten investments of around $50
million to $125 million each to provide
portfolio diversification.
PINAI will be managed by Macquarie
Infrastructure and Real Assets (MIRA), the
largest infrastructure fund manager globally, with some $97 billion worth of assets
under management across 24 countries.
The Fund is a direct response to the
Country Partnership Strategy’s goal for
private sector operations to be geared to the
needs of government priorities, as it focuses on infrastructure finance, and renewable
energy or energy efficiency projects either
through direct assistance or through investments in private equity funds operating in
the Philippines.
The anticipated outputs of the project are:
• The establishment of, and investment by,
the PINAI fund, of at least $525 million in
committed capital from the Asian
Development Bank, Dutch pension fund
Algemene Pensioen Groep (APG), the
Philippines’ Government Service
Insurance System (GSIS) and MIRA
• Substantial deployment of committed
capital by the end of the investment
period into at least four infrastructure
assets
• The establishment of an ADB-compliant
environment and social management
system to promote and monitor compliance in underlying infrastructure assets.
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Observers have noted that the fund is ‘well

timed to capitalize on various public-private
partnership opportunities in The
Philippines’.
In a statement, Frank Kwok, senior
managing director of MIRA, said: ‘The
Philippines requires significant investment
in infrastructure to meet the needs of what
is one of the youngest and fastest-growing
populations in Asia.’
The fund’s mandate is to invest equity
and equity-link instruments directly in
infrastructure projects across a range
of sectors.
The Philippines has been a focus of
investor interest in 2012 as concerns about
rising inflation hit the Indonesian market.
The Philippines posted the second-fastest
growth rate after China in the Asia region
in the first quarter of the year, and the
country’s stock market is a top performer.

Use of public-private partnerships
Infrastructure is a priority for the country,
which has embraced public-private partnerships (PPPs) as a way of achieving its
goals. The Philippines government has
produced a manual, available at its PublicPrivate Partnership Center website, which
provides details of the concepts and framework for PPPs in the nation.
The country’s development plan to 2016
outlines an infrastructure development
programme, noting that its ‘inadequate
infrastructure has been identified as a
critical constraint to economic growth’.
Groundwork to facilitate infrastructure
improvement includes institutional reform,
seen as necessary to improve the regulatory
environment. This includes separating
operation and regulatory functions, establishing an independent regulator to support
provision of public infrastructure services,
creating a regulatory framework where this
is lacking, and strengthening regulatory
institutions through capacity building and
reinforced independence.
In the water sector, the development
plan notes that meeting Millennium
Development Goal 7 is a challenge
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because, firstly, ‘the lack of sector data
presents a logistical challenge in the determination of priority waterless areas. Two,
investments in water supply and sanitation
have also been significantly low relative to
overall public spending, which may be due
to the lack of a coherent financing framework in the sector. Three, public infrastructure spending by the national government
shows a bias for Metro Manila and other
urban areas, including spending for water
supply, sewerage and septage management. And four, the absence of a clear
monitoring system makes it difficult to
assess and address the sustainability of
developed infrastructure.’
The plan to overcome the sector’s many
challenges includes implementing integrated water resource management, rationalising financing in the water sector to make
the fullest use of limited public funds and
encourage concessional financing and
private sector investments, and developing
a lead agency for the entire sector rather
than the current high fragmentation.
To drive forward infrastructure work,
and PPPs in particular, the government
provides incentives to private partners,
indicating that it is willing, on a project
basis, to protect investors from ‘certain
regulatory risk events such as court orders
or decisions by regulatory agencies which
prevent investors from adjusting tariffs to
contractually-agreed levels.’
Projects are chosen based on a set of
criteria that include project readiness
details, responsiveness to the sector’s
needs (for example, water supply and
sewerage), and ‘high implementability’. The
new source of funding will help the country
with its aim of creating a long-term fund
structure to sustain and promote PPPs.
The country’s current water-related PPP
projects include rehabilitation, operation
and maintenance of the Angat hydroelectric power plant, the New Centennial water
supply source project and the Bulacan bulk
water supply project, which are at various
stages in the approvals process. ●
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Water supply in Phnom Penh: from
devastation to sector leadership
In 1992 the population of Phnom Penh was 800,000, water supply was intermittent and unsafe, and
water facilities had been devastated by war. Now, in 2012, the Phnom Penh Water Supply Authority is
an internationally recognised leader in the water industry, providing 24-hour service to 90% of the city.
EK SONN CHAN, MICHEL VERMERSCH and PATRICK VAUGHAN discuss how Phnom Penh’s water supply went from
devastation to leadership, and the lessons that can be learned from the PPWSA experience.

he Cambodian capital city of
Phnom Penh is located at the
confluence of three major rivers –
the Mekong, the Tonlé Sap and the
Bassac – which constitute its main
water resources.The first waterworks
in Cambodia was built in 1895 by the
colonial administration to provide
water to the city: a 12MLD water
treatment plant and 30km of
distribution mains in cast iron.
The network was gradually extended
over the following 80 years.
In 1975, the revolutionary and genocidal Khmer Rouge period began and the
capital city was practically emptied. Over
the next four years there was almost no
operation of the water facilities and the
result was a high level of degradation.The
Khmer Rouge regime was driven out of
Phnom Penh in 1979, and people began
to return to the city.The abandoned water
facilities were brought back into service
in a disorganised way.
In 1992, the situation was a nightmare
to any water engineer or financial analyst.
The war-torn water facilities were
completely devastated. Consumers were
trying to capture the last drops of water
in what remained of the distribution
network in the centre of the city. For that
purpose, they installed small submersible
pumps into broken-open pipes and
manholes, with flexible hosepipes extending up to the windows of apartments. It
was accordingly impossible for the distribution system to operate as a pressurized
network and to supply the existing elevated water tanks. Regards revenues, the
situation was simply disastrous. Due to the
displacement of population, customers’
files were completely outdated and many
water users were not registered. Less than
8% of the water produced was generating
effectively-collected revenues.
Water supply in Phnom Penh over the
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following two decades was characterized
by significant improvements in access,
service quality, efficiency, cost recovery
and governance.Today, the NRW (nonrevenue water) rate of PPWSA is less than
6%, which is one of the best in the region
– and indeed worldwide – and the
revenue collection rate is above 99%.The
number of service connections has been
multiplied by ten (from 20,000 to
200,000), service quality has improved
from intermittent to continuous supply,
water losses have been cut dramatically
and the city’s water utility has gone from
being bankrupt to becoming profitmaking.These achievements have been
recognized through many international
prizes as mentioned in the ‘about the
authors’ box at the end.
PPWSA has gone through three
periods over the last 30 years:
• 1980-1993: resuming operation, heavy
government subsidies and very poor
quality of service.

• 1993-1997: rehabilitation stage,
restructuring and human resources
development and preparation
for autonomy.
• From 1997: restructuring and renaming
as PPWSA, service extension, social
responsiveness, financial autonomy and
emphasis on quality services.
To make the content of this article easier
to understand, the achievements are
presented by topic and revert to the
historical approach when necessary, even
if it is clear that most actions were initiated and implemented simultaneously.
Breaking the vicious circle
of mismanagement
As is the case with many water utilities in
poor countries, the water service was
jeopardized by the usual vicious circle:
high water losses, tariffs below cost,
financial deficit, no maintenance, no
investment, low collection efficiency,

Supplying water for the poor in 2009, with Ek Sonn Chan on the right.
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and mismanagement.
How to break this circle?To deal with
this situation the decision was made to
concentrate on three subjects as the core
of the rehabilitation and recovery strategy: network pressurization; NRW reduction; and revenue collection. For many
developed water utilities, the decision to
put the emphasis on reducing NRW and
increasing revenue collection may appear
to be obvious, based on ‘common sense’,
but the way forward is not so easy when
starting from the point where Phnom
Penh was in 1992. Many utilities around
the world are still in a similar poor situation today and it is the authors’ belief that
the PPWSA’s experience can serve as an
example to inspire the management staff
of these utilities.
By 1993, the situation was favourable
for initiating a reform strategy.The
Khmer Rouge had been driven out and
UN forces were installed in Phnom Penh.
In July 1993, the newly-elected government adopted a market economy strategy
and the water utility became eligible for
international assistance. In the same year,
Ek Sonn Chan was appointed as General
Director of the water utility.
Customer management and water
metering policy
No management is possible when no data
or statistics exist, as was the case prior to
1992.Accordingly, PPWSA embarked on
a customer census to update its database
and developed an overall water metering
policy, for both water production and
consumption.
As a first step, PPWSA set up an
efficient customer management
programme based on the overall census
and the installation of a new computerised customer information system (CIS)
to replace the former manual billing
process.The CIS was operational as
early as 1994. PPWSA elaborated new
procedures and staff were trained and
motivated.As is normal practice in such a
context, the basic customer census was
completed by an overall inventory and
evaluation of the water distribution
facilities that could be later used as the
basis for a rehabilitation programme.
Many customers’ bureaux were opened,
where customers could pay their bills, so
it was possible to replace the often corrupt bill collectors.
The follow-up stage was the installation
of water meters on every connection –
this operation was more or less completed
in 2001. Based on aging studies, the

meters are replaced every ten years.To
combat other commercial losses, an
appropriate policy against illegal connections and water theft was developed,
involving heavy fines for the defrauders
but also including training and motivation
of staff and customer participation.
Investment policy on water production
and distribution facilities
It was not possible to achieve the population’s acceptance of the newly-defined
commercial policy and to break out of the
former vicious circle without improving
the quality of service.Accordingly, another priority was to replace and pressurize
the distribution network, starting from
the historical district in the centre (Daun
Penh). However, the main question was:
how to fund the investments?
After the appointment of the new
government, a period of reconstruction
began, spurred by the continuing stability
of government, which attracted new
foreign investment and aid from many

Figure 1: Key performance indicators.

countries including Japan,Australia,
France and other parts of Europe. Loans
were provided by the Asian Development
Bank and theWorld Bank to reinstate a
fully-functioning potable water supply.
More than $223 million, consisting of $98
million in grants and $125 million in
loans, were invested over the following
18 years.
Distribution network
Regarding the distribution network, after
the renewal of old pipes in the centre of
the city, the network was gradually
extended and presently covers 90% of the
new perimeter of Phnom Penh. Particular
care was exercised in pipe laying operations, following state-of-the-art techniques, so as to avoid what happens in
some utilities, where newly laid pipes leak
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more than the old ones. Due to this
policy, the Phnom Penh water network is
now mostly relatively new and the level of
real (physical) losses is very low.The water
distribution network has grown from
288km to 2000km over the period.
Water treatment
New treatment plants were also built and
commissioned when necessary to meet
water demand. Presently there are four
main water treatment plants: Phum Prek
(150MLD); Cham Car Morn (20MLD);
Chruoy ChangWar (2x75 MLD); and
Niroth, for which the first stage of
130MLD will be completed in 2013 and
the second stage of 130MLD in 2016.
Raw water comes from the Mekong,
Tonlé Sap and Bassac Rivers.The
treatment process used in the four
WTP is conventional: pre-chlorination,
flocculation, sedimentation, filtration
and sterilization.
Lesson learned
It is interesting to note that, even after the
initial period, obtaining funds has never
been a major problem for PPWSA.The
reason is simple: donors and financing
agencies were fully confident in the usage
made of the funds and in their timely
disbursement.The continuity and the
commitment of the PPWSA administration and the follow-up of the performance indicators of the utility constituted
a reliable guarantee for optimum usage of
grants and loans.
PPWSA considers the main factors
which have attracted financing to be:
• At the general level: continuity in
PPWSA’s policy and development
strategy
• At the design and implementation
stages intellectual capacity, know-how
and professionalism
• At the management and operational
level: leadership, professionalism,
integrity, commitment, ability to
motivate staff, appreciation of the
necessity for change and positive
outlook towards managing changes
In 1996, the vicious circle was broken and
PPWSA could then focus on improving
the various managerial aspects.
Institutional change
In 1997, the government took its initial
steps to reform the institutional framework of the water supply sector in
Cambodia.The government enacted a law
to provide greater autonomy for PPWSA,
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created a Coordinating Committee for
theWater and Sanitation Sector, and
restructured water supply tariffs.The law
addressed two major issues:
• PPWSA was authorised to recruit
staff itself.This was, perhaps, the
most important factor in PPWSA’s
turnaround.
• PPWSA was given the go-ahead to be
run along commercial lines – thus
ensuring adequate revenues.
Customer management: water for all
In 1992, the water utility had to regain
customer trust.This was gradually
achieved via:
• Public consultation and public
information campaigns
• Providing targeted information
to customers
• Improving customer services and
customer care
• Water quality control and water
metering control
• Staff and public involvement in
NRW reduction
• Providing water for the poor under
acceptable and realistic conditions
• Extension of water coverage
The objective was to provide water to
every segment of the population under
acceptable conditions in order to improve
general welfare and public health.The
target has been met and there has
been general recognition of this by the
population of Phnom Penh, where the
PPWSA General Director and his staff
are highly popular.
Tariff issue
Before 1997 the tariff was 250 Riel/m3
for the domestic users and 700 Riel/m3
for commercial consumers. However,
consumption was estimated on the basis
of physical parameters such as the number
of residents in a house, number of tables
and chairs in a restaurant and similar
indicators. In January 1997 – after full
completion of the meter installation
programme – a progressive block tariff
was decided and subsequently revised in
January 2001: the tariff ranges from 550
Riel/m3 to 1270 Riel/m3 for domestic
customers and from 950 to 1450
Riel/m3for commercial customers.The
lowest tariff was applied to consumption
between 0 and 7m3/month for domestic
users.The tariff for government departments was 1030 Riel/m3/month.These
tariffs have been frozen since 2001 despite
the fall in exchange rate against the US

2012 Niroth Water Supply Project. Extending water supply to Greater Phnom Penh.

dollar, from 2300 Riel in 1997 to 4000
Riel in 2012.
Lesson learned
PPWSA has always considered that tariffs
should reflect both revenues and corporate efficiency and that the population –
especially the poor – should not pay for
any mismanagement of the utility. In spite
of the frozen tariff, profitability has been
growing steadily, due to efforts to control
NRW, improve tariff collection rates and
extend coverage.
Reaching out to the poor
Before 1995, the poor and slum populations had access to water mainly through
community service connections applied
for by the community representative,
resellers, or hand pumps installed in
temporary ground reservoirs, but in most
cases the community representatives
abused their power and became water
resellers, selling water at a price about five
times higher than PPWSA’s water tariff.
In addition, water was frequently stolen
through illegal connections.
In order to progress from the situation
described above, PPWSA established
a revolving fund to finance domestic
connections to help the poor obtain
access to the network. PPWSA has
progressively facilitated the connection to
services by reducing the initial cost –
offering a 20% discount on the connection fee and payment by instalments
(1999), payment by instalment up to 20

months (2004), subsidies for connection
fees of 30%, 50% or 70% (2005), and a
100% subsidized connection fee for
certain categories of poor consumers
(2006).Tariffs were minimised through a
cross-subsidy approach.
The criteria for selection for discounts
or gratuity on connection fees are established by an evaluation commission;
the decisions are fully transparent and
published. More than 100 communities in
Phnom Penh have received direct access
to clean water from the PPWSA network.
The current 27,000 subsidized connections supply 14% of the total number of
domestic connections.
This policy has had a very significant
effect in terms of health and welfare of
families. It also motivates the population
and reduces the risk of illegal water usage.
There is a large impact in terms of NRW
reduction.
Lesson learned
Community participation and information sharing, ownership spirit and strong
commitment from users and staff, stakeholders’ involvement, good governance
(‘fair to everyone, firm to the objectives
and faith to leaders and subordinates’),
transparency, and accountability are all
keys for success.
Network operation and maintenance
For management and control purposes,
the Phnom Penh metropolitan area was
divided into eight district areas, subdivid-
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ed into 42 metered zones.The telemetry
system transfers the measured data to
PPWSA headquarters, where volumes of
inflows and minimum night flows are
automatically analysed by computers.
The analysis of daily reports enables
the distribution teams to launch leak
detection campaigns (step tests) in those
zones where anomalies are detected.
At the same time, innovative techniques
were used in terms of water and energy
savings: implementation of a SCADA
(Supervisory Control and Data
Acquisition) system and large DMAs
(district metered areas) for both leak
detection and pressure management and
variable speed drivers to control pumps
and optimize energy consumption.
Lesson learned
The use of modern technology makes
operation more effective and more
efficient.
Human resources
Wages in 1993 were extremely low, and
this contributed to a high level of corruption. Over the last 20 years PPWSA has
invested in its staff. Incentives and bonuses are now considered as important
elements of their remuneration. Some
managerial staff paid $20 per month in
1993 currently receive ten times more.
The education level of the recruited
staff has been increased and a very
complete and tailored in-house training
programme has been implemented. Onthe-job training, as well as attendance at
national and international workshops,
have also been developed.
Lesson learned
Lessons may be learned regarding the way
the corporate culture has changed. Profits
are shared with employees. Incentives are
offered for many aspects related to performance.The utility pays particular attention to staff welfare. Discipline has been
strengthened on clear and accepted bases.
Employees are accountable for their
outputs and these outputs are clearly
defined and evaluated.
The staff are proud to work for
PPWSA.They are motivated in assisting
the population.The public image of
PPWSA in Phnom Penh is excellent.
Stakeholders and transparency
PPWSA has implemented a policy of
transparency.The utility produces and
distributes progress reports and performance indicators on a regular basis to the

staff, the government and the main stakeholders. Every three months PPWSA’s
administrative council reviews results and
priorities.This information is then transmitted to all staff and commented upon
by the General Director.
Every year, the Authority’s accounts
and procedures are subject to an audit
carried out by an independent international auditor.Transparent procedures
in turn foster the confidence of government, civil society, donors and financing
agencies.
Lesson learned
Neither the government nor donors’
assistance would have been so effective
if PWSSA had not proved its strong
commitment via its culture for driving
through changes, its responsiveness and its
self-motivation.
Stock exchange and new challenges
By government decision, PPWSA was the
first company ever to be listed on the
Cambodia Securities Exchange (CSX) on
18 April 2012.
PPWSA will have to face new challenges in the coming years.The Authority
now has to deliver water to new, sparsely
inhabited communes far from the pumping stations, which will result in higher
energy costs.With NRW lower than 6%
and a tariff collection ratio in excess of
99%, there is little scope to further boost
revenues by increasing efficiency.
Therefore, a new tariff policy will need to
be set up to balance the continuous
increase of energy costs.
PPWSA has decided to share its knowledge and valuable experience within the
country and abroad.A specialised subsidiary has been created for that purpose.
The miracle
From a war-torn utility in 1992, PPWSA
is now considered to be one of Asia’s
outstanding public utilities – financially
and operationally autonomous and
robust, achieving full cost recovery and an
extremely low level of NRW (6%) and a
growing reputation for organizational
excellence, customer-oriented service,
and a high-level of service performance.
Some people talk about the ‘Phnom
Penh miracle’.Those who have been
involved prefer to highlight the ability for
driving through changes, sustained efforts,
commitments, leadership through example, hard work, responsiveness and selfmotivation, which should be the basic and
guiding principles of any public service. ●
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WATER PRICING

Water management and pricing in the urban areas of
Rwanda: the case of Kigali city
Water tariffs ideally generate enough revenue to cover operation and maintenance costs, as well as longterm investment, but in the case of Kigali in Rwanda the block tariff structure means people pay less than
cost recovery price for their water, and connection fees lead the poorest to source their water from
elsewhere, at a higher cost than the piped supply. JESPER STAGE and CLAUDINE UWERA discuss a study
undertaken into the current water pricing system and evaluate the potential for efficiency gains, and for
greater numbers to connect to a piped supply, by moving to other alternatives.
he pricing of water has drawn
the attention of many economists. An important topic of
research has been how to ensure
efficiency, effectiveness and equity –
in allocation as well as management
– through the selection of suitable
policy instruments.Although no
single policy can serve as a guideline
for all situations, a few recommendations can nonetheless be made
from the economics literature
for water pricing in developing
countries.
Economic theory suggests that an
efficient price structure is one that
encourages an efficient allocation of
resources in the economy via the signals
that it sends to consumers and producers.
If the price of a good does not reflect its
social marginal cost, i.e. the additional
cost to society of providing one more
unit of the good in question, consumers
do not receive appropriate information
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about the social cost of a marginal
increase in demand.Thus, efficient prices
need to reflect marginal costs.As a consequence, economists often recommend
the application of uniform rate tariffs for
water, set to reflect the marginal cost of
providing water. Regardless of whether
or not this is actually implemented,
consumers should at least face a price
corresponding to the marginal cost of
additional water provision when they
make decisions about their marginal
water use. In practice, an important
additional objective for most water
utilities (see e.g. Diakité et al., 2009) is
cost recovery: tariffs should be set so as to
generate revenue that will cover not only
at least the operating costs in the shortterm, but also, ideally, the long-term
investment costs.
However, concerns about distribution
are also important. In many developing
countries, full marginal cost pricing for all
water could have unacceptable impacts

Field work done by SANO during October 2007. Credit: Jean Bosco Kanyesheja.

on the poorer members of society.
Because of this, the use of increasing
block water tariffs is widespread in developing countries.An increasing block
tariff (IBT) is a price structure in which a
commodity is priced at a low initial rate
up to a specified volume of use (block),
then at a higher or several increasingly
higher rates for additional blocks used.
However, the use of IBTs by water
utilities has been criticised for several
reasons.
First of all, setting the size of the initial
block remains a challenge.An optimal
IBT from an economic perspective
would normally be a two-step tariff
where the first block is set below marginal cost, and is set such that relatively few
users terminate their consumption in this
block.This means that the provision of
cheap water would be limited to water
use which is crucial for all households.
However, it is politically complicated for
utilities to limit the size of the initial
block for residential users, due to pressure
from politicians and special interests
(Boland andWhittington, 2000).As a
result, the revenue loss associated with the
first block – and, hence, the problems that
IBTs pose for the revenue generation
mentioned earlier – is an even greater
problem than it would otherwise be.
Another limitation is that the IBT is
normally not adjusted for the number of
consumers using a specific connection.
Secondly, and most fundamentally, poor
households are often not connected to
the water network at all and, hence do
not receive the subsidised service.As
discussed by Sterner (2002), the cost of
providing water services to an individual
consumer often entails large fixed costs
for distribution, connection, metering,
administration and control. Furthermore,
when the demand grows and exceeds the
supply capacity of the current system,
expensive new investments may be
necessary to provide the necessary supply.
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holds – public health effects, time savings,
and so on – are frequently not realised.
Thus, the ideal tariff structure should
achieve several policy goals at once: cost
recovery; efficiency (marginal cost)
pricing for most or all users for marginal
water use; and socially acceptable distribution outcomes.Admittedly, doing all of
these at once is difficult, and few utilities
in developing countries have managed to
tackle them all simultaneously.

Hand pump use during fieldwork in 2011. Credit: Claudine Uwera.

Even when poor households have
connections, they use less water than
their richer counterparts, thus receiving
a smaller subsidy in absolute terms
(Whittington et al., 2009).
Whittington (1992) discusses this issue
in detail, arguing that IBTs can be
expected to affect poor households
negatively. IBT structures can only work
if each household (rich or poor) has a
metered private water connection.
However, a large proportion of households in many cities in developing countries occur in slums, where the cost of
living compels them to share expenses. In
these cases, poor households are less likely
to have individually metered connections, due to the connection cost itself,
and are obliged to obtain water either
through a shared connection or by purchasing water from neighbours who have
such connections.Thus, if all households
in a building use the same water connection, and if an IBT is applied, their high
joint rate of use pushes the water bill for
the building as a whole into the higherpriced blocks.The marginal price paid for
water increases, and so does the average
price paid.The household selling water
may have either metered or unmetered
connections. Metered connections are
often billed through an IBT structure,
while unmetered connections are billed
via a flat rate – regardless of the level of
consumption.A household that has an
unmetered water connection can sell
water to other households at essentially
zero marginal cost. Obviously, unmetered
connections can cause significant losses of

revenue to the water utility. On the other
hand, if household connections are
metered, the seller has to adjust the price
to the high IBT rate and indirectly tax
the buyer by increasing the price of the
water provided.As a consequence, the
poor – who are the most likely to lack
their own water connections and who are
obliged to purchase their water from
neighbours or commercial vendors –
often pay the most per unit for it.
In addition, the reduced revenue due to
the lower tariffs will lead the utility to
reduce or recoup costs elsewhere. If the
utility aims at full cost recovery, a frequent
outcome will be higher tariffs for establishing connections in the first place (see
e.g. Griffin and Mjelde, 2011).This would
penalise newcomers to the city, who are
frequently among the poorer segments of
the population. If the utility is partly
subsidised by government, it will
nonetheless be pressurised to keep costs
down, and this often leads to limited
reinvestment and, in the longer term, to a
dilapidated distribution network.This
means that the benefits of providing
reliable access to safe water for all house-

Water pricing and water use in the
urban areas of Rwanda
Urban households in Rwanda experience
many of the problems discussed above
firsthand.The country’s water supply
sector is divided into two subsectors,
which are separate entities: the urban
water supply system; and the rural water
supply system. Potable water in urban
areas is supplied by the state-owned
Energy,Water and Sanitation Authority
(EWSA, formerly Electrogaz). EWSA is
responsible for the provision and distribution of electricity and water, and has a
monopoly in both sectors. EWSA is a
semi-autonomous public company
with a Director General appointed by
the government. However, principal
decisions like investment, planning
and development budgets are taken at
ministry level.
EWSA maintains a joint IBT system
structure for all urban areas in the country, regardless of the cost of provision to
the individual urban area (Table 1).The
cut-off rate for the first block is set at
5m3 a year. For an average-sized household of six persons, therefore, a per capita
consumption of some two litres a day –
the minimum amount of potable water
required for survival – is covered by the
lowest rate. However, the cut-off rates and
tariffs for the subsequent tariff blocks are
set administratively, and are not closely
linked to the cost of water provision. In a
study a few years ago (Electrogaz, 2006),
the average (not marginal) cost of water
provision was estimated at some 750
Rwandan Francs ($1.25) exclusive of

Table 1: Tariff schedule in urban areas in Rwanda
Lower bound of tariff

Upper bound of tariff

0m3 per year
5m3 per year
20m3 per year
50m3 per year
100m3 per year
Source: EWSA (2012)

5m3 per year
20m3 per year
50m3 per year
100m3 per year
No limit
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Tariff level
(including 18% value added tax)
RwF 283 ($0.47) per m3
RwF 354 ($0.59) per additional cubic metre
RwF 472 ($0.78) per additional cubic metre
RwF 767 ($1.27) per additional cubic metre
RwF 873 ($1.45) per additional cubic metre

WATER PRICING

Table 2: Access to water network
Access to

Share of
respondents (%)

Piped connection
into house
Piped connection to
yard / plot, but not (1)
Public tap, but not
(1) or (2)
Other protected water
(well, protected spring,
etc.) but not (1), (2) or (3)
Unprotected water only

More direct
connection available,
but unaffordable (%)

Average household
size

Per capita water
consumption in
household per
month (m3)

6.6

Not applicable

5.4

8.14

40.6

27.4

5.6

4.25

34.0

29.6

5.5

1.20

14.4

12.0

5.3

0.26

4.4

4.4

5.6

0.034

Average water
cost per m3
(RwF)

Average monthly
income
(RwF)

905
($1.5)
1412
($2.35)
1549
($2.57)
628
($1.04)

324,200
($538.5)
166,500
($276.6)
187,200
($311)
143,900
($239)

205
($0.34)

261,100
($433.7)

Source: Authors’ survey, Kigali, Rwanda, 2011

VAT; with inflation, it is likely to be
higher now.This means that all customers
pay less for their water – even their
marginal water use – than the cost of
providing that water to them. On the
other hand, the connection fee which
households pay to have a connection to
the network installed is based on the
actual cost associated with that particular
connection, and has to be paid before the
connection is installed.
No estimates exist for the long-term
costs including reinvestments and new
investments, but the overall revenue
collected by EWSA has long been insufficient to finance maintaining the existing
network – let alone expand water provision.Water management in Rwanda has,
therefore, been a great challenge for
policymakers.The difficulties are not
caused by water scarcity per se, but by the
problems associated with financing water
supply and treatment operations. It is
estimated that more than a third of the
country’s drinking water supply infrastructure needs urgent rehabilitation
(Republic of Rwanda, 2010).
The major issue in the water sector is in
distribution. It is estimated that approximately 15% of the water is lost because of
technical issues such as broken pipes, poor
maintenance and general breakdowns, as
the system is in disrepair.Another 1520%, depending on the area, is lost for
other, non-technical reasons. Of the nontechnical losses, 70% are related to fraud
and illegal connections. In addition, the
poor functioning of the electricity sector
plays a role in the water sector’s poor
performance, as the lack of reliable electricity to run the pumps and distribute
the water have caused the public to have

no access to water for long periods at a
time (USAID, 2005).
Some two thirds of the urban residents
of Rwanda live in Kigali. In 2011, a
survey was conducted and 500 Kigali
residents interviewed on their water use.
Based on this survey, it can be concluded
that, despite the low marginal tariffs
facing most users currently connected to
the network, costs are an issue (Table 2).
Only 6.6% had a private connection to
their house, with an additional 40.6%
being connected via the plot in which
their house was located. Sizeable shares
reported that they could get a more direct
connection, but found the connection fee
too expensive, and relied on public taps or
other sources for their water. It may be
noted that the average income is substantially higher in the first group than in the
other groups, and that the households
that get their water from the water
network – albeit not from a private tap –
pay a higher average cost per cubic metre
of water and use less water than the
households who have a private tap.1
Thus, despite the distributional considerations built into the IBT system, the
overall distribution impact is regressive
when the effect of the high connection
fee is included.
Considering how much more expensive the alternative water sources are, why
do respondents use them rather than pay
the one-off fee for connecting to the
distribution network through a private
connection?The survey respondents hint
at a reason in the question about time
preferences: the vast majority stated that
they preferred to receive RwF 100,000
($166) at once rather than RwF 200,000
($332) three months from now, suggest-

ing that many of the households in our
sample are highly constrained in their
access to liquidity.Thus, the considerable
future savings that would be generated by
a private connection are not enough to
justify the high short-term expense of
establishing the connection.
As in many cities in developing country, water provision in Kigali is uncertain
(Table 3). Of the 500 households in the
sample, only one stated that its members
experienced pre-announced water
outages and never unannounced ones.
Some 89% of the respondents in the
sample respond to these interruptions by
storing water when it is available –
putting additional pressure on the distribution network – and consuming the
stored water during supply interruptions
until water becomes available again.
However, those who are able to store
enough for the entire shortage are a
minority, and 83% report that they rely
on alternative suppliers for at least some
of their emergency supplies during water
shortages. Such alternatives include a
neighbour who has the capacity to store
water, a water kiosk, a water tanker, or a
mobile vendor.Those who are not able to
store water to meet their full needs
during a supply interruption are, again,
usually the poorest.As may be noted from
Table 3, many households report average
water costs that are higher than even the
highest of the rates in the IBT schedule,
reflecting their reliance on other, more
costly water sources.
Possible alternatives
Looking at the current water provision
situation in Kigali and the problems
currently facing water users and the main
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Table 3: Reported frequency of interruptions
Once a month
Once every two weeks
Once a week
Twice a week
Three days a week or more

22.9%
7.6%
20.6%
25.6%
23.2%

Source: Authors’ survey, Kigali, Rwanda, 2011

water provider, two obvious issues arise
from an economic perspective. One is the
tariff levels in the IBT, the other is the
high connection fee.
The tariff levels are set sufficiently low
to ensure that all connected households –
who, again, tend to be middle- rather than
lower-class households – pay less than
what it costs to provide water to them,
even for their marginal water use.This
contributes heavily to a situation where
the water utility cannot afford to pay for
necessary maintenance, and where, as a
result, almost all water users suffer from
planned and unplanned water shortages. If
the quantity threshold for the first block
were kept at the current 5m3 per year but
all consumption above that level were
priced at marginal – or at least cost recovery – rates, this would either reduce water
consumption, reducing the excess
demand in relation to capacity, increase
revenue, making more funds available for
maintenance and investment, or both.
Regardless of which of these outcomes
played out, water availability through the
network would improve. Notably, even
with such a price increase, the water over
the subsistence level would still cost less
than what most households currently pay
for emergency water.
Even more importantly, the high
connection fee deters users, but especially
the poor, from connecting to the water
network in the first place, and means that
most of the beneficiaries of the IBT
system are relatively well off. Given the
tight liquidity constraints that most of the
respondents faced, and their willingness to
pay high interest rates in the future for
increased consumption today, an obvious
alternative policy would be for them to
pay the connection fee in instalments on
the monthly water bill rather than pay it
in full in advance.An instalment scheme
could be set up where, after a connection
is established, the overall monthly cost
includes interest and a partial amortisation
of the connection cost, but such that the
monthly cost remains lower than the cost
of water purchased from private vendors.
This would still generate sufficient rev-

enue to pay off the water utility’s capital
cost for establishing the connection.
The exact repayment time would of
course depend both on the extra cost
imposed on households in order to pay
for the connection, and on how sensitive
the households are to reductions in the
cost of water. Presumably, a drastic reduction in the per-cubic-metre cost of water
would lead to increased water use, but the
exact increase is difficult to estimate a
priori. However, an extreme upper bound
to a household’s water use after such a
price reduction is the per capita water
use of the households that are already
connected, since they face an even lower
water price – having already paid their
connection fee – and have a higher
income.A lower bound is the household’s
current water use.Assuming arbitrarily
(Table 4) that an extra cost of 100% of the
IBT rate is added to the IBT rate for each
level, and that the connection fee is the
RwF 124,000 ($206) fee currently stated
as the estimated average cost of connection by unconnected households in the
sample, households that currently get
their water from nearby connections in
their plot or yard would repay their
connection fee in about 10 to 24 months,
depending on how much their water use
increases as a result of the price reduction.
Households that currently have a public
tap as their main water source would,
even if they do not increase their water
use at all, repay the connection cost over a
span of less than nine years. If their water
use did increase, as seems more likely,
repayment would be faster.
These simple numerical examples only
give rough indications of the economic
benefits of improved water services from
more efficient water pricing. In practice,
these benefits will depend on how
sensitive consumers are to the suggested
changes in pricing. However, there
appears to be scope for improving households’ overall welfare.We do not know
precisely how much households are
prepared to pay for an improved piped
network or for getting access to the
network in the first place, but we do
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know how much they currently pay
for emergency water when the piped
network does not work; and we also
know that, aside from the private cost and
time savings generated by a more reliable
network, there would be important
public health improvements (see e.g.
Whittington et al., 2009).
Expanding the network and providing
more households with private connections and individual meters would be
unambiguously positive from a distribution perspective, as the unconnected
households are predominantly poor.
Higher tariffs are more complicated, but
given the current uncertainty in delivery,
if the additional revenue from a tariff
increase is used to improve security in
water provision, households should still be
better off as a result.
Conclusions
There is clearly imperfection in the
pricing mechanisms in water supply in
Rwanda.The current unreliable water
service is mainly due to the government’s
inability to finance capital costs for infrastructure, which is in turn at least partly
due to the current mispricing of water.
For this reason, better pricing instruments
could help water management. Changing
the current tariff blocks could increase
revenue, making maintenance of the
network easier to finance, and could at
the same time reduce pressure on the
network by reducing demand. Similarly,
changing the way in which new connections are financed – letting households
pay in instalments rather than up front –
could make it easier for households
to connect to the water network in the
first place.
Residents in Kigali, the capital city and
main urban centre, suffer from water
delivery problems which are similar to
those in many other developing countries. Given the importance of water
access for household welfare and for
health, this poorly functioning water
delivery is an important social problem.
However, analysis suggests that relatively
small changes could improve the situation
considerably. ●
Note
The final group also included some
affluent households who had bottled
water as their main source of drinking
water. Despite the inclusion of these
affluent households, the average income
in this group is lower than in the first
group.

WATER PRICING

The Water Museum. Credit: SOMES Water.

Table 4: Numerical example of the speed of recouping connection fee in instalments if a five-member household gets a
private tap connection and pays off the connection in instalments, using a 5% real interest rate, using the average
connection fee reported (RwF 124 000), and assuming that a surcharge of 100% is added to the IBT rate
User category

Assumed monthly household use

Households currently using plot
or yard connection

40.7m3
(same as current private tap users)
21.25m3
(same monthly household use as now)
40.7m3
(same as current private tap users)
14.1m3
(same monthly cost as now)
6.0m3
(same monthly household use as now)

Households currently using
public tap

Total monthly water
cost until connection repaid
32,993
($54.8)
14,868
($24.7)
32,993
($54.8)
9294
($15.4)
3540
($5.9)

Current monthly
water cost

Number of months until
connection fee repaid

30,005
($49.8)
30,005
(49.8)
9294
($15.4)
9294
($15.4)
9294
($15.4)

10
21
10
34
102

Source: Authors’ calculations
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How healthy is your utility?
Which approach is the right approach? Climate
impact assessments for wastewater utilities
Two approaches exist for undertaking a climate change impact assessment; a top-down method and a
bottom-up method, both of which achieve the same goal but which are more suitable for different kinds
of situations depending upon available knowledge and needs of a utility. MARC VELASCO, ÀNGELS CABELLO and
LUCÍA ARGÜELLES aim to help the decision making process for wastewater utilities looking to prepare for
possible climate change impacts by providing guidelines for the most relevant aspects that should
be considered.
t is broadly accepted that climate
change will interfere in the
frequency, magnitude, location
and duration of hydrological
extremes.These foreseen changes
have relevant implications for water
resources planning. Most probably,
current stormwater and floodplain
management policies and practices
will need to be adapted to meet the
emerging changes and the objectives
of human safety and environmental
protection.
An impact assessment is the first step to
address this situation for water utilities.
The estimation of the climate changerelated hazards constitutes the initial
stage of such an assessment and is a necessary step to decide further adaptation
measures.
There are two approaches to undertaking a climate change impact assessment.
Both methods aim to achieve the same
goal: assess the system behaviour considering climate change. Nevertheless, this is
done differently depending on the
methodology.While the top-down
method is based on climate modelling,
the bottom-up method relies on the
knowledge of the system itself. In other
words, a descending approach downscales
climate projections to the basin level to
understand the vulnerability of the
systems to those changes, and ascending
methods aim to define the critical
conditions that may provoke problems in
the system components following a
cause-effect logic.The ascendant and
descendant triangles in Figure 1 present
the differences between the two
approaches. Inside the triangles the main
questions to be answered by each method
can be found.
This work aims to discuss the applicability of both methods, and explain the
steps required for their completion. Its

I

main goal is to aid in the decision-making process on how to develop a climate
change impact assessment for a wastewater utility.
Therefore, a set of guidelines is provided, trying to summarize the most relevant
aspects that should be considered when
such an assessment is to be completed, as
well as explaining the basic steps to be
followed in each case.
Being conscious of the complexity of
the decision, it is the purpose of the
authors to build a comprehensive and
simple tool to develop an initial idea
about what the options are that may be
considered, based on some common
features of sewer utilities.
Choosing an approach
The tree diagram in Figure 2 aims to
facilitate the decision of which approach
should be used with an easy and comprehensive set of questions. In order to better
understand those questions, this section
should be read beforehand.
To know which methodology should
be applied the following issues should be
first addressed:
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Flooding in Nava Nakoorn, Thailand (picture
Skynavin / Shutterstock)

What is the main objective of the study?
The first question to be addressed is what
the main objective of the impact assessment is. In other words, what is the
main concern of the wastewater utility
managers: a) or b)
a To accurately estimate the climate
projections for the watershed of con
cern and then study how those
forecasted conditions may affect
the system.
b To analyse the critical conditions that
may provoke trouble in the system and
then compare those conditions to
general climate change research to
know how these tipping points are
likely to happen.
This question is probably the most
relevant one, so it is worth thinking twice
before answering. Some relevant issues to
be considered are:
• Is the infrastructure obsolete even for
the current conditions? Is the utility
planning to implement some adaptation measures and wants to know their
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effectiveness?
A positive answer to these questions
may incline the objective towards
option b).A negative answer makes
option a) more likely.
• Does the utility have a good knowl
edge about and is interested in climate
science?
A positive answer to this question may
imply following the approach a),
whereas a negative answer makes
option b) more suitable.
• Is climate change the main source of
variability or are there other to be
considered such as city development
plans, changes of hydrological characteristics and infrastructures that may
affect the watershed or change the
water usage patterns? If climate change
is not considered as a major driver
to changes in the conditions of the
system, then option b) may be more
appropriate.
• What is the data availability like?
Some types of assessment cannot be
completed if there is a lack of information, such as reliable historical series
of precipitation records from a number
of gauging stations placed in the watershed under study.An accurate digital
elevation model of the region and a good
climate prediction model can also be
determining factors.
What resources are available?
When talking about resources one should
think on four types of resources.
• Knowledge of climate change science
• Computational capacity
• Time availability
• Economic resources
The most important one is the latter, since
economic resources can help to improve
computational capacity, reduce the time
needed and to obtain the knowledge
required (looking for the know-how or
sub-contracting the whole study). One
should keep in mind that the money
needed for subcontracting a top-down
impact assessment may exceed €10,000
($12,300), and it will depend on the
extent and type of study.
The top-down approach
If a top-down approach is to be followed,
the following questions should be
considered:
Which greenhouse gas (GHG) scenarios should
be considered?

Figure 1: Top-down and bottom-up impact assessment approach

The most used GHG emissions scenarios
are the ones defined by the Intergovernmental Panel on Climate Change in its
2000 Special Report on Emission
Scenarios (SRES). It is recommended to
use two or three GHG emission scenarios
to consider the effects on climate of
different GHG levels and thus avoid
putting too much emphasis on one single
projection.A common practice followed
by utilities is to choose a low emission
scenario (i.e. B1) and a high emission
scenario (i.e.A2) to analyse the effect of a
wide range of possible conditions.
How can the most appropriate GCM be chosen?
Global climate models (GCMs) are
generally selected from theWorld Climate
Research Programme’s Coupled Model
Intercomparison Project (CMIP3).
CMIP3 contains data information
regarding 23 of the world’s leading
climate models.
Output from different models can vary
substantially.Therefore, several models are
commonly selected. For selecting the
most appropriate models for a certain
region with specific characteristics three
methods can be used (EPA, 2010):
• Hindcasting refers to projecting climate
over years for which observation series
are available.The selected models are
the ones that present better performances of combinations of meteorological variables over different seasons.
• Another way to select climate models is
to purposefully select the models that
project a specific range of climate
conditions.This would imply to
choose, for example, models with
moderate, dryer and wetter outputs.
• A combination of both methods can
also be followed, initially choosing
some models that have been proved

valid for the specific case, and secondly
comparing the outputs to the observations to narrow down the number of
GCMs finally used.
Whichever approach followed an initial
review of the existent GCMs available
for the region should be done. Having
observation series or local studies previously done will be a must depending on
the methodology used.
Which downscaling method is the most
appropriate?
The last step is to downscale the projections to the adequate spatial and temporal
resolution.This resolution will depend on
the needs of the water system models.
Three downscaling methodologies can be
followed for this purpose.
Simple downscaling: This is based on the
correction of the projected changes in
temperature and precipitation from the
GCMs with weather observations for a
control period. Doing so, the spatial and
seasonal differences are kept. Different
control periods can be selected depending
on the focus of the study (for example we
can decide if we want to correct with
drier or wetter years).
Choose if:
• There is a low availability of historic data
• Low economic resources are available
• Low resolution needed
Statistical downscaling: This consists of
downscaling climate change effects in a
particular location by the means of equations relating different observed (local)
and projected (GCMs output) variables.
This correlation can project changes in a
predicted variable at a local-scale based on
the estimated changes in GCMs data.
Choose if:
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Another possibility is to assume as valid
the results from low-resolution studies
(e.g. predictions for the national level).
Choose if:
• A reliable study for an area which can
be assumed to be similar to the one of
concern is found.
• GHG emissions climate scenarios want
to be considered without completing a
downscale of those (low accuracy
projections).

Figure 2: Tree diagram to support the decsion of which impact assesment approach should be followed

• Availability of historic data is required
to develop the correlation equations
• Resources required are high, but not as
much as for the dynamic downscaling
• The most localized results are needed
(output at gauging stations level)
Dynamic downscaling: This is based on the
construction of regional climate models
(RCMs).These models are similar to
GCMs with higher spatial resolution,
with much smaller grid boxes, which
allow the introduction of regional
orographic features (mountains, valleys,
lakes, coast line) and even land uses.
Choose if:
• Higher resolution is needed (a model
for the whole region and resolution
depends on the grid size of that model)
• The effect of topography, land uses or
water bodies want to be taken into
account
• Computational and / or economic
resources are high.
• In order to construct the model and
calibrate it, a good set of historic
climate data is available.
Examples of this approach can be found
in theWhitepaper byWUCA (WUCA,
2009), most specifically the cases of
Seattle, NewYork and Portland utilities.
The bottom-up approach using temporal
or spatial analogues
A bottom-up approach using analogues is
usually considered as a deeper and more

reliable analysis than a study based on
arbitrary thresholds. However, the latter is
simple and cheap, so whenever a bottomup approach is to be done, it is recommended to complete a sensitivity analysis
using incremental thresholds and then
improve the assessment with an analogues
study.Therefore, it is recommended to
follow the instructions found in the
section ‘Bottom-up approach using
incremental thresholds’, which gives an
outline on how to carry out an incremental threshold analysis.
The data obtained from a time /
space analogy is considered to be likely
to happen in the watershed of concern.
Testing the hydraulic-hydrological
models with this information, a fairly
realistic idea about how the system
behaves under extreme conditions can
be obtained.
Spatial or temporal analogies can be
used for this purpose.The former assumes
similarities between the watershed under
study and other areas, and thus the climate
conditions projected for that area are
considered as valid.The latter aims to
figure out which were the extreme conditions in the past, and then to reproduce
those conditions now.The type of analogy
that can be used depends mainly on data
availability or the ability and resources to
get the required information.
Spatial analogy: Literature reviews. If
there is a lack of regional studies for the
area of interest, other studies from regions
with an analogous climate may be used.
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Temporal analogy: Paleoclimate research.
Proxy records for past climatic conditions
and stream flow based on tree rings and
geological evidence can be implemented.
Analyzing both patterns together, past
climate appraisals and flow records for the
same era, the effects of a global warming
on a particular basin can be foreseen by
using analogues.
Choose if:
• Paleoclimate information already exists
• Resources for developing such analysis
are available
• Climate change driven deviations and
historical natural fluctuations can be
regarded as similar (an overestimation
may occur)
Temporal analogy: Historic records. Periods
of observed regional or global warmth
during the historical period have also
been used as an template for the current
GHG-induced warmer world. Utility
impact assessments have historically used
the most severe flood to assess the vulnerability of a drainage system by applying
the most extreme climate conditions on
record to contemporary circumstances.
Choose if:
• There is a reliable set of historic records.
• Climate change driven deviations and
historical extreme records can be
regarded as similar (an underestimation
may occur)
• If those conditions are assumed as valid,
what will be the response of the system
to them?
The next step is to run the hydrologicalhydraulic models with the extremes
selected by analogy and evaluate the
effect they have on the system. If the result
is that they may cause trouble to the
system, one should figure out how those
conditions are likely to happen, by
comparing them to the general findings
of climate research at global, national or
regional level. Completion of a top-down
approach may also be considered at this
point.
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Which modifications of the system can help to
address the climate change impacts?
If the occurrence of the analogue-based
conditions is likely, the utility board
should consider changing the system,
by modifying some components or
building new ones. However, it is not
recommened to rely only on data
obtained from analogies since it can lead
to unrealistic results.
Before taking further decisions about
possible adaptation measures, it is highly
recommendable to conduct a sensitivity
analysis (see below section). By doing this,
the tipping points of the system will be
identified and the need of adaptation
measures can be better addressed.
Some examples of stream flow
reconstruction using tree rings are
explained in the Review ofWater Utility
Practices by EPA (EPA, 2010). In the
IPCC AR4WGII report (IPCC, 2007)
literature regarding the use of temporal
and spatial analogues can be found.
The bottom-up approach using
incremental thresholds
If a bottom-up approach is to be followed
using incremental thresholds, the next
steps should be taken into account.
Which variables should be incremented?
How much?
The first step is to compile possible causeeffect pathways that may change the
system’s behaviour.After the possible
impacts are listed, one needs to think on
how those impacts will affect the input
variables of the hydrological-hydraulic
models. Some of the variables that may
affect directly the system’s behaviour, and
thus should be tested, are precipitation,
imperviousness, temperature, water
demand…
Then, the impacting variables identified
should be increased / decreased to test the
behaviour of the system. No threshold can
be established as optimal, but something
logical is to increment the selected variables +/- 1, 2, 3… 5… 10… 15… 20%.
The operational models should be
run several times considering different
combinations of input variables (i.e.
precipitation +5%, imperviousness 10%…) and the response of the system
to those changes should be studied, in
order to predict possible problems such
as overflows.
How are the tipping points identified?
The tipping or critical points are the
conditions under which the system can

meet difficulties to perform adequately.
Those conditions are usually composed
of a number of variables. Certain combinations of these variables may cause
trouble to the system and therefore should
be identified.
To characterize these points the hydrological-hydraulic sewage models should
be run with a number of combinations
of modified input parameters. For a
variable of concern, the dangerousness of
a value depends on other variables’ values.
The tipping point of a variable is not
fixed and most usually comprises a range
of values.
How likely to happen are the critical conditions
to the system?
Once the critical conditions are identified, they should be compared to the
most reliable climate projections, since the
need for adaptation measures will be
derived from that comparison. Such a
level of information is only achieved
through a downscaling of GCMs.
Therefore, the completion of a top-down
assessment should be considered before
planning further adaptation measures.
However, due to the high resources
required for such a method, the comparison with the general findings of climate
research at global, national or regional
levels could be considered as a valid
option as well.
Which modifications of the system can help to
address the climate change impacts?
If the occurrence of the critical thresholds
seems probable, the utility board should
consider changing the system, by modifying some components or building new
ones. Different variations of the system
may be introduced into the models to
be tested with the changing conditions.
The portfolios that better address those
conditions are the ones that may be
considered as future investments.
Even if the climate projections seem
to be far from the critical conditions of
the system, the utility may consider
implementing some ‘win-win’ or ‘no
regrets’ strategies.
EBMUD and LCRA applied different
sensitivity analysis to their systems. For
more information regarding their procedure check the information related to
those case studies in the Review ofWater
Utility Practices by EPA (EPA, 2010).
A more detailed example of a utility
completing a bottom-up methodology,
with a sensitivity analysis and a paleoclimate research can be found in the
Whitepaper byWUCA (WUCA, 2009).

Conclusion
The methodology presented intends to
help utility managers in the decisionmaking process, choosing an approach to
undertake a climate change impact assessment.Therefore, a summary of the most
relevant aspects on this matter has been
presented, as well as the basic steps to be
followed in each case.
In the above sections the key aspects of
each approach can be found.These can be
used in order to help in choosing an
approach, as well as presenting the basic
steps required to undertake the climate
change study. Here, a few references of
actual studies that carried out such
approach can also be found.
Nevertheless, the reader must keep in
mind that choosing an approach is always
complex.This methodology attempts to
ease this decision, but in general the
authors recommend the undertaking of
a more detailed study for each specific
case. Consequently, it is recommended to
use this methodology as a preliminary
decision, to be later reinforced with more
technical information.
In addition, uncertainties are present in
all the approaches used to assess the
impacts of climate change.Although some
of them can be reduced, some other are
inherent to the methodology and will
always be there.Therefore, whatever is the
approach used, it is important to keep this
in mind and use the results carefully. ●
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Challenges of providing a social
good as an economic good – the
case of water supply in Uganda
The challenge for many developing countries is how to provide water services to an expanding
population that is either unwilling or unable to pay the true cost of supply. DAVID ISINGOMA KAHWA discusses
the challenges of providing a social good such as water as an economic good, and how Ugandan water
utility NWSC has tried to circumvent this predicament.
n today’s world, water is increasingly becoming scarce and its
availability cannot therefore be
taken for granted. Causes of this
scarcity stem from both supply and
demand pull factors, both of which
have negatively impacted on global
water resources. Scarce commodities have an economic value, yet,
paradoxically, due to government
intervention and problems associated with ability and willingness to
pay, the provision of water services is
usually done below the economic or
long-term marginal cost price.
It should first and foremost be noted
that water is a basic right as quoted in the
UN Charter and the Millennium
Development Goals.Therefore, the
provision of water services should meet
the social goals of:
• Equity
• Poverty alleviation
• Safeguarding health
• Environmental security and protection

I

However, many people (especially in
developing countries) are still devoid
of safe drinking water and sanitation
services as the resource becomes increasingly scarce.This is due to both supply
and demand factors. Key among the
demand factors is the exponential growth
in world population that poses a
challenge to the existing finite water
resources around the globe. In addition,
the expanding population encroaches
upon and destabilises the ecological water
cycle through pollution and mismanagement of water resources. On the other
hand, supply constraints have stemmed
from extraneous factors, such as climate
change, which has resulted in depleted
water resources around the globe.The
cost of under provision is revealed in
disease and in the human and financial
costs of people making alternative
arrangements.Therefore, enabling the

unserved to obtain access to basic water
supply and safe sanitation should be the
first priority of any country’s water
policy.
Water as an economic good
At its prevailing price, the demand for
water is fast approaching supply. Scarce
commodities and services have an
economic value.Appreciation of the
economic value of water is essential
to reduce waste and loss, encourage
conservation, and move consumption to
higher value uses.
It should be noted that the provision of
water services comes at a cost. It may be
discerned as a business product to be
treated and transported, and these
processes need to be managed and attract
a cost. For example, Uganda’s National
Water and Sewerage Corporation
(NWSC) pays Shs 1.5 billion ($604,000)
(16% of total operating costs) per month
on electricity and energy, and Shs 800
million ($322,000) (8% of total operating

Figure 1: Economic pricing
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costs) per month on chemicals. In
summary, the revenue outcome of a
business venture must match the entire
cost spectrum or else the sustainability of
service provision will be compromised.
Figure 1 shows the pricing of water
from both economic and social angles.
In summary, the price below the true
economic cost promotes wastage, while
the price above the true economic cost
results in a welfare loss to the consumers.
Paradox of water as an economic and
social good
The paradox of the social and economic
elements of provision of water supply
results in major challenges.Whereas
providers face a cost in delivering potable
water, many consumers (especially in the
developing world) are not able or willing
to pay this cost. Furthermore, governments tend to interfere in the pricing of
social goods.As a consequence, cost
recovery is lacking for many service
providers.This has manifested as major
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shortcomings, key among which being
the abysmal and inefficient delivery of
water services, in part due to tariffs usually
being too low to cover the full cost of
service delivery.The challenges include:
• Infrastructure shortfalls: as a
consequence, despite the enormous
infrastructure needs in most developing
countries, infrastructure for water and
sewerage facilities is still inadequate.
Furthermore, even when funding is
available for infrastructure, there is
inadequate maintenance of infrastructure
• Limited coverage: global trends show
provision of water and sanitation
services is still inadequate. 1 billion
people have no access to safe water
services, and 2.6 billion have no access
adequate sanitation services.The
provision of water and sanitation
services in developing countries have
lagged behind that of developed countries, and half the population of developing countries is exposed to polluted
water sources. Each year unsafe water
and lack of basic sanitation kills at least
1.6 million children below age of five.
• The financing gap: as pointed out, one
of the greatest challenges of providing
social goods as economic goods is the
aspect of financing.
Solving the financial gap
Who pays for the provision of social
goods?There are a number of ways that
the financing gap can be addressed, and
these are:
• Full cost recovery tariffs
• Government funding
• Donor funding
• Private sector financing
• Market finance (bonds /
commercial banks)
In summary, these may be referred to as
the 3Ts, i.e. tariffs, taxes and transfers.
Can tariffs overcome the financing gap for
social goods?
The question is: are full cost recovery
tariffs a reality or a myth? Most African
countries are unable to institute full cost
recovery tariffs that cater for large investments.This is due to political and social
reasons. Implementing this would imply
significant tariff increases. Higher tariffs
may not be affordable to citizens, especially the poor who are the majority. Higher
tariffs would achieve the economic
objectives, but erode the welfare of
citizens who would consume below their

Table 1: NWSC financial performance 2007-2012 (Shs billions)
2007/8
Revenue
Recurrent expenditure
Earnings before Interest,
depreciation
Earnings before interest

2008/9

2009/10

2010/11

2011/12

84.1
68.4
15.7

101.7
75.3
26.5

112.9
86.8
26.1

131.3
100.9
30.4

148.8
110.9
38.0

3.3

15.4

9.4

12.9

22.0

basic needs, resulting in health related
diseases. Furthermore, higher tariffs
would result in increased theft and illegal
use activities.Therefore, full cost recovery
tariffs are indeed still a myth.

witnessing not only a dwindling, but
unpredictable spread of grant funds across
the globe. Donor funding is ebbing, for
various reasons, including the competitive
needs of donors and economic recession.

Can a government bridge the financing gap for
social goods?
The question therefore is: since tariffs are
not tenable, can a government bridge the
financing gap? Governments around the
world still recognise that there is a need
to continue supporting the water sector
if the principles of social equity and
commercialisation are to co-exist.
However, it is not uncommon to find

Can the private sector bridge the financing gap
for social goods?
Since donor funding is ebbing, can the
private sector bridge the financing gap?
The key pillar for involving the private
sector is the need to improve efficiency
and attract funding. Many countries
around the world, including Uganda, have
experimented with international private
water operators (IWOs). In Kampala,
NWSC has had two successive management service contracts with a German
firm, Gauff Ingeniueres, and ONDEO
Services.
A lot was gained in terms of strengthening work ethics and control mechanisms. However, the anticipated private
sector financing did not materialize.
IWOs prefer risk-free contracts that make
business sense, and IWOs are of the view
that the client must shoulder the responsibility of investment funding.

Financing is needed to support capital investments.

budget allocations to the water and
sanitation sectors very low despite the
pivotal role the sector plays in economic
growth, health and poverty eradication.
Government funding is overstretched for
different purposes – universal secondary
education, energy, roads, etc. In Uganda,
the share of the water and sanitation
sector in the national budget is currently
about only 2.8%, mainly due to the
competing needs the government is faced
with.Therefore, government funding is
overstretched.
Can donors bridge the financing gap for
social goods?
Since government funding is
overstretched, can donors fill the financing gap? In the past, donor grants were
readily available. Direct grants, in
Uganda’s case, were extended to NWSC
after realising the huge debt obligation
that NWSC had to meet. However, how
sustainable are grants? Indeed we are

Can market finance (commercial banks, bonds)
bridge the financing gap for social goods?
Today, there are a number of novel financial instruments available for funding
infrastructure.These include bonds and
commercial finance. However, these
sources are characterized by variable
interest rates, which pose an interest rate
risk, hidden financial costs (commissions,
commitment fees), significant collateral
requirements, and operational interferences. Furthermore, there is a disconnection between commercial finance and
the water industry based on the fact that
the water sector is capital intensive in
nature and has a long payback period due
to the low rate of return compared to
other sectors.
So, where does this leave the financing
of the water sector in developing
countries?
NWSC’s response
NWSC was set up in 1972, and is
mandated to provide water and sewerage
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Table 2: NWSC Investment Financing by Source 2007-2013 (Shs billions)
Investment self (tariffs)
Market finance (tariffs)
Donor grants (transfers)
Government of Uganda (taxes)

2007/8

2008/9

2009/10

15.7
0.0
9.3
0.0

18.8
0.0
16.5
0.0

20.3
11.7
11.2
2.5

2010/11
16.8
5.4
17.8
1.8

Investment financing contribution by source

% contribution to investment

100%

75%

50%

25%

0%
2007/08

2008/09

2009/10

2010/11

2011/12

2012/13

Years
Investment Self (Tariffs)

Donor Grants (Transfers)

Market Finance (Tariffs)

GoU (Taxes)

2011/12

2012/13

22.0
2.3
122.0
0.0

34.0
0.0
152.3
46.0

economic good is a reality which manifests itself in inadequate infrastructure,
low coverage, and poor service delivery,
mainly due to ‘the financing gap’.As a
result, there is a need to critically assess
how the water sector can be financed,
based on the fact that full cost recovery
tariffs remain a myth.There is need to use
a range of funding instruments to ensure
sustainable provision of social goods. One
of the prerequisites, however, is the need
for service providers to improve their
operational and financial efficiency.
Government’s role is, and will remain,
paramount if social goods are to be
sustainably provided. ●

Figure 2: Investment financing contribution by source

services on a commercial and viable basis
to 23 major towns.The review of the
different financing options shows that
financing of social services such as water
remains a critical challenge. So what has
NWSC done to address this financing
challenge?
One thing NWSC did was to improve
its financial performance through
improving operational efficiency, resulting
in surplus resources for investment.This
was carried out through a plethora of
internal reforms.These were aimed at
harnessing internal resources, while at the
same time providing a platform for
increased efficiency.The basis of this has
been the harnessing of local capacity
(staff) who are empowered and trained to
deliver results.
NWSC also carried out tariff reforms as
follows:
• Protected the tariff through indexation:
periodic price changes
• Introduced a social connection policy:
improving access
• Provision of cross subsidies within the
tariff across customer groupings, and
amongst the various areas
• Rebalanced the tariff between
customer groups
The government responded to NWSC’s
plea and restructured the debt into equity,
which enabled NWSC to access market
finance hedged upon the upgraded
balance sheet, positive cash flows and
favourable credit rating of the

Corporation.Table 1 shows the financial
improvements of the NWSC over the last
five years.
NWSC adopted a range of funding
options corresponding to the nature of
investment as follows:
• Internally generated resources (retained
earnings): for minor works and
flagship investments
• Loans: for viable investments
• Direct grants: for social missions and
new large project, e.g. sanitation, new
treatment facilities
• Government budget provisions: for
social missions and new facilities
• Market finance: novel mechanism for
viable and emergency works (African
Development Bank funding of water
intakes at Gaba and Jinja).This ensured
that the interest rate was fixed and
denominated in the local currency.
• Output based aid: to serve the poor
Table 2 and Figure 2 show the changing
pattern of financing over the last five
years, and projections for 2012/13. It is
evident that the range of financing has
been adopted using the 3Ts principle.
The latter years show increasing transfers
as a sign of the increasing emphasis on
asset expansion (investment in new water
and sewerage facilities), to meet the ever
growing challenge of demand for water
services as a social good.
Conclusion
The paradox of water as a social and
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