MARCH 2007
VOLUME 2

■

ISSUE 1

water
utilitymanagement
I

ANALYSIS
4

5

Evaluating the real impact of
corruption
By Lis Stedman
A sanitation solution for Indonesia’s
urban areas
By Lis Stedman

FEATURES
6

MANAGEMENT
Improving performance at water and
wastewater utilities through effective
knowledge management
By Peter von Zweck and
Elisa Speranza

9

TRAINING
Mastering utility management
By Lis Stedman

10

FINANCE
Financial sustainability as a
foundation for infrastructure
development and management: best
practices
By Eric Rothstein and Deborah Galardi

14

COMMUNICATIONS
Communications as a cornerstone of
water utility leadership
By Jane Mobley

15

UTILITY REFORM
The secrets of a successful public
water utility
By Keith Hayward

19

PROJECTS
Capitalising on international funding
for infrastructure projects in China lessons from case studies
By Xiu Hua Zhang and Chi Rong
Huang

23

PROCUREMENT
Partnership instead of privatisation
By Manfred Rauch

N

T

E

R

N

A

T

I

O

N

A

L

World Bank study assesses corruption
A

study by World Bank senior economist
Charles Kenny has highlighted the need for
use of large surveys to better assess corruption
in infrastructure projects and responses to
the problem.
Recommendations of the work include
developing a focus on inputs and outputs
which might provide better evidence of weak
governance and high corruption in infrastructure
projects and in particular of the development
impact of problems. This focus would mean
evaluating budgeting priorities and project
selection procedures as well as the quality of

construction of selected projects at sector level.
The report concludes: ‘There remains an
important place for focused, well-designed
large surveys to evaluate modes and levels of
corruption in particular environments, and
potential policy responses.
According to the report, the Bank is to trial
public expenditure tracking surveys, which follow
the flow of resources through layers of government bureaucracy as a potential tool for measuring misappropriation of government funds,
combined with unit-cost and quality of service
data on final outputs. (See Analysis, p4) ●

Criticism of regulator for handling of
demand and leakage in England and Wales
he UK’s National Audit Office has issued a
report that takes a detailed look at Ofwat’s role
in regulating the demand for water and leakage
levels in England and Wales.
NAO head Sir John Bourn’s report to
parliament, titled Ofwat – meeting the demand
for water, starts by noting that ‘there are inherent
weaknesses in information on demand for water
and leakage’. Ofwat has secured better leakage
data, it notes, but calculations still depend on
estimates of actual consumption, which varies
considerably even within the same region.
The report notes: ‘It is not currently clear how
much of this difference is due to socio-economic
or other factors affecting water use as opposed to
inconsistencies in consumption estimations, nor
the impact that these differences may have on
the aggregate projections of demand.’
The report also effectively finishes the
chances of a north-south water transfer pipeline,
highlighting the possible £15 billion price tag and
‘significant environmental damage’.
While calling Ofwat’s approach to setting
leakage targets ‘sensible’ and supported by 62%
of consumers surveyed, the report criticises the
regulator’s approach to Thames Water’s
persistent problems, saying that ‘customers
would have benefited if Ofwat had been able
to obtain such an undertaking [the legallybinding agreement by Thames to increase
investment] earlier.’
Ofwat should continue to press companies for
improved data on leakage and consumption by
working with key stakeholders such as the EA, to
ensure regional usage differences are investigated
and explained, and by considering the impact of
the unreliability of quickly-outdated demographic
data. The regulator must also continue to
coordinate the work of independent reporters,
who verify the information provided to Ofwat.
The report also says that water companies

T

must manage an ongoing uncertainty about the
location and number of new-build homes,
particularly in the South East.
Ofwat should take the lead in ensuring the
evidence for the results of water efficiency
projects is reliable by encouraging companies to
propose appropriate water efficiency projects at
the next price review and regularly reviewing and
updating its good practice register, the
report adds.
The regulator should also press for a
long-term and sustainable approach to leakage
management and take into consideration the
impact of public perceptions of leakage,
particularly in a drought.
The report also supports Ofwat’s approach to
Thames Water, noting that in securing an
undertaking to provide extra investment at no
cost to the consumer, the regulator had ensured
that Thames addressed other issues of concern
such as its low security of supply as well as
tackling its leakage problems.
It goes on to suggest that leakage levels
below the economic level of leakage should be
considered, where reducing leakage would
enable environmental damage to be reduced.
Sir John Bourn said at the report’s launch: ‘A
good understanding of the needs of water
consumers should be at the heart of Ofwat’s
regulatory regime. The regulator must work to
achieve robust and reliable data on how
consumers use water and on how effective water
efficiency projects are in conserving water. This
data can then be used to underpin its
regulatory decisions.
‘In the case of leakage problems in the
Thames region over the last six years, Ofwat has
now taken direct action with a view to protecting
the consumer. It must ensure, in future, that its
enforcement actions are timely and focused on
the consumer.’ ● Lis Stedman
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Security guidelines for the US
lobal engineering firm CH2M HILL has developed
and released the US’s first physical security
standard guidelines for water and wastewater
utilities. The guidelines developed under the Water
Infrastructure Security Enhancements programme will
protect the American public from potential malevolent
acts and other threats by enhancing the physical
security of the nation’s water and wastewater
infrastructure system.
Standards were developed as a joint effort between
the American Society of Civil Engineers (ASCE) and
the American Water Works Association (AWWA), with
technical input from the Water Environment
Federation (WEF). The project was funded by the US
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Environmental Protection Agency. CH2M HILL
drafted the document and assisted in the resolution
reporting during the balloting process.
The guidelines will provide utilities with practical
information to help implement improved security
measures in new and existing facilities. In addition,
the guidelines address construction and design risks.
The Draft Standard for Trial Use will be reviewed and
considered for approval as an American National
Standard upon completion of a six-month public
comment and trial use period.
Raw water supplies, pumping stations, distribution
systems, treatment plants and support facilities are
all included in the recommendations. ●

Black & Veatch begins Indonesian sanitation project
lack & Veatch has announced that it is beginning a
project on behalf of the ADB to help the government
of Indonesia to formulate an investment loan to improve
sanitation services in the country.
The project is intended to decrease urban pollution,

B

GLOBAL: Banks report progress in
good strategy development
The African Development Bank, the Asian Development
Bank, the European Bank for Reconstruction and
Development, the Inter-American Development Bank
and the World Bank have just released a report
showing they are making good progress in adopting
Managing for Development Results practices, which
aim to improve the design, implementation and
evaluation of strategies and operations to help achieve
relevant development results.
UK: Regulator voices concerns over new Thames board
Ofwat has raised concerns in a consultation paper
after it has become clear that the new board of
Thames Water is to have no involvement with the
day-to-day running of the utility. The new owners of the
company, led by Australia’s Macquarie Bank, have
appointed a board comprised entirely of non-executive
directors, with the chief executive and chief financial
officer only reporting to the board rather than being
part of it. Ofwat said that the new arrangements
deviate sharply from industry norms and contrast with
best practice seen in listed companies. An Ofwat
spokesman said: ‘We will consider any proposals
Thames may have to address our concerns. We
require companies to comply with good governance,
and we can consider modifying the company's licence
conditions as an option to meeting our concerns.’
ZIMBABWE: Water board threatens disconnections
over debts
The Zimbabwe National Water Authority (Zinwa) has
said it is owed over $800 billion in unpaid water bills
by government departments, domestic residents and
companies, and is considering disconnecting its
debtors. Among those in debt are hospitals, prisons
and farms. The country’s Minister of Water Resources,
Munacho Mutezo, has told a parliamentary committee
that the debt is crippling the utility’s operations. The
government has decided to take over water
distribution from local authorities, under the
umbrella of Zinwa, to allow them to re-focus on other
developmental issues.

improve public health and enhance the general
population’s wellbeing. The study will prepare city
sanitation strategies for five large cities and full
feasibility studies for up to three of these. (See
Analysis, p5) ●
UK: Defra publishes proposals for compulsory water
metering
The Department for Environment, Food and Rural
Affairs has published draft proposals for compulsory
water metering in areas of serious water stress, which
are likely to include most of South East England. Water
companies in areas designated as of serious water
stress will be able to seek compulsory metering as part
of their long-term water resource management plans.
The proposals, developed by the Water Saving Group,
will add metering to the existing raft of options for
companies, alongside more efficient water use and
developing new resources.
US: EPA releases specs for water-efficient toilets
The Environmental Protection Agency is releasing a
final specification for the latest generation of
water-saving, high-efficiency toilets. Those that use
less than 1.3 gallons per flush and meet performance
standards for quality will qualify for EPA’s WaterSense
label to help consumers make informed buying
decisions about water-efficient products.
The new toilets are the product of extensive
research in fluid dynamics conducted over the last six
years, and have significantly improved flows and
reduced water use. It is estimated that they could
reduce water bills by 10%.
AFRICA: Campaigners condemn promotion of private
sector participation
Campaigners from over 40 African countries have
condemned international aid donors and governments
that promote private sector participation and
commercialisation as the solution to Africa’s water
crisis. At a meeting in Nairobi at the World Social
Forum, 250 representatives announced the launch of
a new African Water Network to counter what they call
a ‘misguided push for water privatisation’.
Ghanaian activist Al-hassan Adam said: ‘The
launch of this network should put the water privateers,
governments and international financial institutions on
notice that Africans will resist privatisation. We
demand governments provide access to clean water
through efficient public delivery.’
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Editorial Advisory Panel to support WUMI’s development
WA Publishing is pleased to
announce the appointment of an
Editorial Advisory Panel for Water
Utility Management International.
The role of the panel is to
support the editor in the ongoing
development of the publication.
Panel members will provide
strategic input on the editorial
direction of WUMI, as well as
helping to identify and encourage
potential editorial items.

I

With these activities in mind, we
are pleased to have secured the
support of an outstanding group of
individuals. Together they cover a
broad range of interests and a wide
geographical spread, meaning they
are well-placed to help us build on
the success of WUMI to date.
The panel members are:
Dr Richard Franceys, Centre for
Water Science, Cranfield
University, UK

Business
CHINA: Salcon signs up for wastewater projects
Asian water supply operator Salcon has signed a memorandum of
understanding with Australia Sun to jointly invest in five wastewater
projects in Suzhou city, in Jangshu province, China. The Australian
company has won concession rights in five districts and towns to refurbish,
upgrade and construct new wastewater treatment plants of various sizes.
The joint venture will refurbish, operate and manage four existing plants as
well as constructing, operating and managing one new plant in Wujiang
and Wuzhong in Suzhou. Total value of the contracts is around RMB450
million ($58 million). Total treatment capacity of the plants will be 360MLD
GUYANA: Severn Trent International has contract terminated
Severn Trent International’s contract to supply water in the impoverished
South American state of Guyana has been terminated, with the country’s
water minister saying this was due to a failure to meet targets such as the
amount raised from water bills. Severn Trent said the agreement was
‘amicable’ and that it would help the government during a two-month
transition period. The firm said in a statement: ‘Both Guyana Water and
Severn Trent International would like to have achieved more but events
such as the floods and delays in securing funds for capital investment
have thwarted that.’ STI began running Guyana Water in 2002. The supply
will now be handed over to Guyanese management.

Loans and tenders
TURKEY: Nevsehir announces tender for wastewater treatment works
The city of Nevsehir in Anatolia, Turkey, has announced that a tendering
process will begin shortly for consultancy services and construction of an
activated sludge wastewater treatment works of around 130,000PE in its
first stage to serve the municipal area. The consultancy services tender
has a maximum budget of €1.3 million ($1.71 million) and the construction element is estimated at €7.5 million ($9.86 million). The tender will be
launched in March. The work is part of a project aimed at assisting Turkey
in harmonising its environmental standards with those of the EU as part of
the accession process. The works may be extended in future to include
tertiary treatment and improvements in its capacity to some 184,000PE.
MOROCCO: World Bank provides grant for pilot water, wastewater access
The World Bank has signed a grant agreement for an aid pilot project to
improve access to water and sanitation services in poor communities in
Morocco. The funding will be in the form of $7 million through
contributions from the International Finance Corporation, the private
sector arm of the World Bank Group ($4.9 million) and the UK’s
Department for International Development ($2.1 million). The project aims
to demonstrate an output-based subsidy mechanism to facilitate access to
water and sanitation services for some 11,300 low-income households in
selected peri-urban neighborhoods of Casablanca, Tangiers and Meknès.
TANZANIA: World Bank approves IDA credit for water sector support
The World Bank has approved an International Development Association

Dr Bernhard Hoersgen, Executive
Board Member, Gelsenwasser AG,
Germany
Dr David Johnstone, Oxford Centre
for Water Research, University of
Oxford, UK
Prof Hamanth Kasan, General
Manager - Scientific Services,
Rand Water, South Africa
Mr Khoo Teng Chye, Chief
Executive, PUB, Singapore
Mr Alejo Molinari, Quality of

Services Manager, ETOSS / ERAS,
Argentina
Dr Renato Parena, Chief Financial
Officer, Societa Metropolitana
Acque Torino SpA, Italy
Mr Eric Rothstein, Vice President Utility Management Solutions,
CH2M Hill, USA
It is anticipated that there will be a
small number of additional
appointments. ●

GLOBAL: Veolia announces success in tranche of projects
Veolia Water has announced the signing of three key projects in Ireland,
Singapore and the island of Guam. The municipal authority in Limerick,
south-west Ireland, has awarded the company, in partnership with Dutch
civils company Ascon, a €60 million ($77.6 million), 20-year DBO contract
to upgrade the Clareville water treatment plant. The Public Utilities Board
of Singapore has signed a contract for a second extension to the Kranji
NEWater plant, which produces recycled water. The contract is worth €8.5
million ($11 million). Guam has given Veolia a contract to manage its
wastewater service, with the company signing up to establish a system of
sustainable development for the island, which is a key US naval base. The
company has also won its 21st contract in China, with the Lanzhou Water
Supply Company, and a further contract, with its Omani partner, Suhail
Bahwan Group, to build, own and operate a desalination plant in Oman.
UK: Gemserv wins Scottish competition contract
Utility retail market specialist Gemserv has been awarded a contract to
support the introduction and operation of competition in the Scottish water
market to 2011. The company is working with the Water Industry
Commission for Scotland to develop the market design for the Scottish
water market, which opens for all business customers in April 2008. After
implementing the systems and processes to enable competition, Gemserv
will manage the operation of the market for the Central Market Authority,
which will administer the water market in Scotland.

(IDA) credit of $200 million for Tanzania’s water sector support project.
This is part of a total $700 million that the Development Partners Group, of
which the World Bank is a part, will contribute to the government of
Tanzania’s five-year water sector development programme. The
development partners, who are Germany, The Netherlands, France,
Japan, USAID, the Millennium Challenge Corporation, UNDP, UNICEF, the
FAO and the African Development Bank, are maintaining the impetus of
sector reform in the country initiated over the past decade.
LEBANON: EIB announces infrastructure funding
The EIB announced at the PARIS III conference on support for the
Lebanon that the Bank will fund the recovery, reconstruction and reform
plan drawn up by the Lebanese government with €960 million ($1,243
million) in aid over the next five years, €400 million ($518 million) of which
will go towards priority infrastructure including the wastewater sector.
PUERTO RICO: Authority announces major wastewater and potable water
investment
Puerto Rico’s Aqueduct and Sewerage authority has announced plans to
invest $1.95 billion over 15 years in wastewater treatment and potable
water projects. Some $945 million is earmarked for a project to be undertaken jointly with the island’s Health Ministry to improve potable water
networks. The plans, which also improve rehabilitating water treatment
systems, improving turbidity control and reconstruction of treatment plants
and storage, have been agreed and now have to go before a judicial
tribunal to be approved. A $150 million, 5MGD reservoir is also planned
for the country’s Rio Blanco region and scheduled for completion in 2008.
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Evaluating the real impact
of corruption
Corruption exists, but development of policies to address it requires fuller
understanding of the issue. LIS STEDMAN reports on a World Bank study of
the problem.
ombating corruption in
infrastructure industries is a
topical issue, with recent moves
including ADB/OECD anti-corruption
initiatives, and the launch of the
Water Integrity Network (part of
anti-corruption crusader
Transparency International). The
World Bank has now joined the fray
with a major study titled ‘Measuring
and reducing the impact of
corruption in infrastructure’.
The report looks at both the
extent and impact of corruption
in infrastructure in developing
countries based on existing
evidence, looking at the various
approaches to estimating the extent
of corruption and the results of
studies that have been undertaken.
The report begins by noting that
a low-end estimate suggests the
financial costs of corruption in
infrastructure investment and
maintenance alone could be $18
billion annually – shockingly, it
claims 5% to 20% of construction
costs are lost to bribes. The
report goes on to note: ‘There is
considerable evidence of
widespread petty corruption in the
area of infrastructure connection as
well as larger-scale corruption to
gain construction contracts and
licences, and even to change
regulatory and policy practices.
Some of the examples given refer
to other industries, but the parallels
are not lost. Instances of petty
corruption include ‘speed
payments’ to get piped water
connections in India, which work
out at $2.64 per legal customer.
In that same country, a 2004
report (Davis) suggested that
unaccounted-for water made up
35% of total flows.
Grand corruption is also evident:
a 2005 interview with a small
number of bidders on World
Bank-financed projects found that
‘all experienced bidders know that
they must offer bribes in order not

C

just to win the contract, but also
successfully to implement it.’ These
are usually between 10% to 15% of
contract value, and are often
recovered in the mark-up on the
unit prices of procurement items.
Data suggests that the average
perceived payoff for a government
construction contract is around 7%
of contract value.
Worryingly, the report goes on to
say that ‘at the same time many of
our existing measures appear to be
very weak proxies for the actual
extent of corruption, and in
particular grand corruption,
in infrastructure.’
It cites Transparency
International’s Corruption
Perception Index as appearing to
be a ‘lagging, rather than leading
indicator of corruption scandals’ –
that is, it is likely to under-estimate
rather than over-estimate.
One problem in estimating
corruption is that the findings
suggest levels of corruption are
different in construction firms than
other types, but that the nature of
the differences varies by country,
which suggests that even accurate
general indicators of corruption at a
macro level may not reflect sectoral
realities very well.
Even relying on bribes as an
indicator of corruption might be
wrong, the report suggests – for
instance a bribe paid to win a
contract for well-selected
projects that are subsequently
well-constructed would be less
damaging than corruption that
skews spending priorities or lowers
construction standards. Such
is the ‘smoke and mirrors’ world
of corruption.
Other measures used, such as
people’s perception of corruption,
are also hampered by the fact that
this is an ‘opaque, amorphous’
subject, which tends to get
entangled with general worries
about weak governance, political
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issues or other crises, the report
points out.
Other observations include a
general finding of perceived similar
levels of petty corruption across
infrastructure sectors, including
water, which is unlikely given their
very different characteristics and
probably reflects a ‘common
perception driven by anchored
estimates’ – in other words, there
is a general view of levels of
corruption and this, rather than
reality, can drive the sort of data
found in reports.
For anyone wishing to construct
infrastructure, the report usefully
points out that a 1999 survey
showed that despite statistical
caveats it was possible to say that
the worst performer in terms of
corruption was Azerbaijan, with the
best performers being Uzbekistan,
Poland and Estonia.
Water-sector specific instances of
petty corruption include the
example of those unconnected to
the water network, who often pay
ten or more times the amount per
litre for water than connected
customers. Even the very poor in
India were found to be willing to pay
as much as twice average water
bills to see improved service quality,
which would explain the large bribe
needed for a legal or illegal
connection to the supply. However,
transfers to get the job done are, the
report says, ‘perhaps one of the
least harmful forms of corruption’ in
that they have less impact on
economic outcomes.
The major impact of corruption,
from a macro-economic point of
view, is usually going to be on ‘what
is built where, not how much is paid
to build or connect it,’ the report
suggests. Minimising the damage
means finding ways to counter the
incentives to build the wrong thing,
and then operate it badly.
But how is it possible to change
things? Recommendations include

developing a focus on inputs and
outputs (objective data such as
overall budgeting, project selection,
physical auditing of the status of
physical capital, if O&M is properly
carried out and so on) which might
provide better evidence of weak
governance and high corruption in
infrastructure and in particular of
the development impact of problems.
This focus would mean
evaluating budgeting priorities and
project selection procedures as well
as the quality of construction of
selected projects at sector level.
The report concludes: ‘There
remains an important place for
focused, well-designed large
surveys to evaluate modes and
levels of corruption in particular
environments, and potential
policy responses.
‘There also remains a place
for improved procurement and
detection procedures at the project
level. But perhaps the most efficient
tools for measuring and reducing
the development impact of
corruption at the sectoral level will
have a broad governance focus.’
The World Bank is going to trial
public expenditure tracking
surveys, which follow the flow
of resources through layers of
government bureaucracy as a
potential tool for measuring
misappropriation of government
funds, combined with unit-cost and
quality of service data on final
outputs. It is to be hoped that this
initiative, added to the others that
have begun, may have a significant,
timely impact on what corruption
exists in the water sector. ●

‘Measuring and reducing the impact of
corruption in infrastructure’. Charles
Kenny, Senior Economist, World Bank.
World Bank Policy Research Working
Paper 4099, December 2006. The
paper can be obtained from the World
Bank website, www.worldbank.org, via
the Data & Research section.
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A sanitation solution for Indonesia’s urban areas
A new Asian
Development Bank
contract aims to help
Indonesia develop plans
for the country’s urban
sanitation services.
LIS STEDMAN spoke with
James Currie of Black &
Veatch about the
contract.

lobal engineering company
Black & Veatch has won a
challenging contract for the Asian
Development Bank, helping the
government of Indonesia to formulate the framework for an investment
loan to help improve the country’s
urban sanitation services.
James Currie, regional director of
the company’s Global Development
Agency business, says that Black &
Veatch has undertaken a significant
amount of work previously with the
ADB and World Bank under its
Global Development Agency
banner. This has focused on
China,Vietnam and Asia where the
company has traditionally done a lot
of work and where it has a good
understanding of the issues and
good contacts with clients and
partners that it can team with.
He notes: ‘Indonesia is an
important part of our work here,
and we are excited about this
contract because it is the first
sanitation project we have been
involved in – the others were for
water resources and irrigation, and
it is good to be involved in the
sanitation side.’
In 2005, Indonesia’s urban
population was estimated to be 101
million people, or 48% of the
country’s total population. By 2025,
this is expected to grow to 60%, or
160 million people, so sanitation
has risen quickly up the agenda.
The contract will involve what is
known as PPTA – project preparation technical assistance – carrying
out up-front studies and investigations to identify subsequent
projects for bank funding and
implementation. The contract is in
its initial stages, beginning with
mobilising the team, which has just
completed an inception report. The
work will take less than a year in all,
and will be finished in late 2007.
The inception report reviews all
of the existing information currently
available and identifies further data
requirements and detailed methods
for undertaking full-scale work
under the PPTA.
The PPTA will have two phases,
the first requiring Black & Veatch to
select a number of large urban
areas and prepare city sanitation
strategies. The inception report has
suggested a slight modification in
this phase to the preparation of
less-detailed conceptual city
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sanitation strategies. This is largely
because of the timescale and
funding available, but it is possible
that the ADB may opt to have more
detailed strategies produced
regardless.
Phase two will identify a smaller
number of cities, says Mr Currie,
possibly three, for which more
detailed feasibility studies will be
carried out. These will involve ‘fairly
extensive’ field surveys looking at
such key areas as socio-economic
issues and potential land acquisition areas for which resettlement
may be required.

Once this work is finished, the
intention will be to identify a
number of projects for the ADB to
finance, and this will roll into the
next stage of the project in 2008.
One key feature of the project is that
it is intended to be highly consultative. Mr Currie notes: ‘It is a requirement of the Bank that we involve
the local community in developing
appropriate solutions, and this is
something we are very supportive
of. It is important to have buy-in
from locals to ensure success –
there is nothing worse than having
systems that the locals don’t accept

If structured wastewater treatment systems are required,
then the establishment of organisations
to maintain them and ensure they are sustainable
will also be an issue, as will tariffs.
Traditionally, sanitation has been
given a lower priority within
Indonesia, which has been focused
on becoming self-sufficient in rice,
pumping a great deal of money into
irrigation schemes to achieve this
goal. Even the capital, Jakarta, has
only 5% of its urban area connected to a structured wastewater
treatment and collection system.
Whether this type of approach is
taken in the future projects remains
to be seen. If structured wastewater
treatment systems are required,
then the establishment of organisations to maintain them and ensure

or can’t afford.’ Therefore, the
surveys of the local residents are a
fundamental part of the work.
It is clear that different solutions
may be appropriate in different
areas, Mr Currie points out. There
will be some areas where wellstructured waterborne systems are
appropriate, and others where
individual or communal septic
tanks are more suitable. He
explains: ‘Even in the urban areas
of Indonesia there is a great diversity of intensity in development, and
of income, so we have got to
acknowledge the differences and

‘A lot of urban areas have informal sanitation systems
and a key part of our work is institutional development to
identify appropriate agencies to be responsible
for a more structured system.’
James Currie, Black & Veatch
they are sustainable will also be an
issue, as will tariffs.
‘Who runs the systems will need
to be studied under the PPTA,’ says
Mr Currie. ‘During a PPTA it is
normally easier to set up and
manage the water supply side. It is
an important issue. A lot of urban
areas have informal sanitation
systems and a key part of our work
is institutional development to
identify appropriate agencies to be
responsible for a more structured
system.’

be appropriate to the context.’
Black & Veatch would very much
like to be involved in the next stage
of the project, he adds, but this is
not certain yet and at the moment
the company is focused on
completing its current task. Mr
Currie concludes: ‘It is a very
interesting project, and to be
involved in a task where we can do
something of value for local
communities, where they can be
involved with the project and will
benefit from it, feels very good.’ ●
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Improving performance at
water and wastewater
utilities through effective
knowledge management
Knowledge management is key to ensuring effective utility working.
PETER VON ZWECK and ELISA SPERANZA look at some of the drivers of the
increased need to manage knowledge and outline the best practices
for water and wastewater utilities.
ithin the general business
community the need to
manage knowledge has emerged
as a critical component of
sustaining and improving business
performance.The value of
knowledge to workers was
documented by the now famous
business consultant and author
Peter Drucker in the 1960s. In the
1970s, the concept of knowledge
being an ‘intellectual asset’ of an
organisation was promoted by
Argyris and Schon.The term
‘knowledge management’ was
introduced by Karl-Erik Sveiby in
the early 1990s. But in the new
millennium the importance of
managing knowledge within an
organisation has become widely
recognised, as is evident in the
investments being made to
systematically manage
intellectual assets.
Although the importance of
knowledge management is now
widely recognised within the business
community, there is no universally
accepted definition of the term.The
SAS Institute defines knowledge
management as ‘a system-based
approach capable of capturing and
leveraging institutional memory’.
Levinson describes knowledge
management as ‘the process through

W

which organisations generate value
from their intellectual and knowledge
based assets’. In an AwwaRF
publication entitled ‘Application of
knowledge management to utilities’ it
is described as ‘the processes and tools
that allow businesses to increase
workflow efficiency while reducing
employee workload and labour hours’.
Based on the literal definition of the
terms knowledge and management –
and put in context for the water and
wastewater utility industry – it may also
be defined as follows: knowledge
management is strategy that engages
the people, processes and tools used by
an organisation to systematically
collect, store, organise, evaluate, and
communicate the data, facts, understandings, and information it needs to
sustain or improve its operations.
To put it in context – knowledge
management is not something that can
be bought and installed within an
organisation. It is more than
information management systems. It
can be characterised more accurately as
a strategy to be adopted by an
organisation.When implemented
in an effective manner, knowledge
management becomes a component
of an organisation’s culture.
The intellectual assets of an
organisation can be grouped in two
broad categories.Tacit knowledge is

Example of tacit knowledge at a utility
An experienced operator responding to an alarm at a pump station knows the most
probable causes of alarms at the station and the most efficient sequence of activities
required to correct the situation before arriving on-site. Although detailed operations and
procedures manuals do not exist – the operator’s experience, gained over time and
similar situations, has provided a deep understanding of likely causes of the alarm and
relationships between the event and current operating conditions.

This article was presented at the IWA World Water Congress, Beijing, China, September 2006,
at a special session organised by the Water Environment Federation.
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Knowledge management in the field

carried around in the heads of an
organization’s employees and is largely
unspoken and unrecorded. It includes
the understanding of why and how
activities occur and the relationships
between events. It generally includes
knowledge developed through
experience and over time.This understanding of activities, relationships, and
responses may represent 80 to 90% of
an organisation’s knowledge.This type
of tacit knowledge is generally not
captured or codified in a formal
manner for the long-term benefit of
the organisation.
The second category of knowledge
is explicit. Explicit knowledge is more
readily captured and recorded. It
includes text, numbers, databases,
documents, email, photos, and so on. It
may be generated as paper documents
or stored electronically. It is generally
the focus of more formal information
or records management systems.
Information management systems
commonly used in the utility industry
include customer information systems
(CIS), computerised maintenance
management systems (CMMS),
geographic information systems (GIS),
laboratory information systems (LIS),
and supervisory control and data
acquisition (SCADA).These systems
provide a structure for collecting,
organising and communicating large
volumes of a utility’s explicit knowledge.
Drivers for managing knowledge
In the US, the increased interest in
formal knowledge management
programmes has been influenced by
two seemingly unrelated issues - the
large population of employees at or
approaching retirement (the baby
boomers), and external pressures to
reduce costs while improving the
efficiency of their organisations.
Although evident in other locations,
population dynamics within the US
were significantly affected by a period
of rapid economic growth following
the Second World War.This surge in
the economy produced a corresponding
increase in birth rates (80 million in
the US) during the period between
1946 and 1964.This timeframe is
generally referred to as the Baby
Boom. Now that many of this
generation are nearing retirement, the
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aging work force has produced a
significant challenge to sustaining
business. How do you transfer the
lifetime of working knowledge and
experience from an aging workforce to
the next generation?
The second driver for improvements
in knowledge management within the
utility industry is related to the
pressure to ‘do more with less’, or to
become more efficient. Most utilities
are faced with the obligation to
manage a large collection of fixed or
distributed assets, to improve levels of
service,reduce environmental impacts
and to comply with complex regulations.
These obligations conflict with the
challenge to sustain existing budgets
and avoid significant rate increases.The
volume of information related to the
assets, customers and operations is
immense.The relationships between
the information collected by a utility
and its decision-making processes are
complex.Therefore, efficient use of an
organisation’s explicit knowledge
presents one of the more promising
opportunities to meeting challenges
related to efficiency and cost control.
Although measuring return on
investment for most initiatives is
difficult, it is generally agreed that
some of the major benefits related to
knowledge management are due to
cultural shifts and improved
communications.This requires that
both the human relationships and
technological components of
knowledge cycles be recognised
by the organisation.
The costs related to fostering an
effective environment for the human
interaction may not be large or readily
measured, but these requirements are
not trivial. Creating an effective
‘learning organisation’ requires a clear
commitment from leadership, trust
throughout the organisation, support,
and opportunity.These opportunities
need to engage the organisation’s
‘knowledge workers’ and to occur with
sufficient frequency or structure to
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Technology
framework for
knowledge
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IT Infrastructure

transfer the large volume of tacit
knowledge they possess.
Technological requirements related
to managing explicit knowledge are
generally easier to account for in terms
of both scope and costs.When both the
human and technological components
are addressed, organisations benefit
through the free flow of knowledge
between individuals and across
departmental boundaries.

Knowledge management is not something
that can be bought and installed within
an organisation… When implemented
in an effective manner, knowledge
management becomes a component of
an organisation’s culture.
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Organize

Collect

Charts, Graphs

Tacit & Explicit
Knowledge

The following examples describe
the general benefits of knowledge
management initiatives, the explicit
and tacit knowledge they may address,
and the components of a utility
organisation that benefit.
Geographic information systems can
be used to capture large volumes of
explicit data (location, size, age,
configuration and so on) on the
distributed assets (pipes, pumps, valves
etcetera) managed by an organisation.
This data is frequently assembled from
a systematic process utilising record
drawings and/or field surveys.
However, a GIS can also be used as a
repository for tacit knowledge held by
long-time office and field staff.These
staff frequently have knowledge of the
actual state, condition, or history of the
assets that is not documented or readily

accessed in any other manner.Any
knowledge used to improve the
accuracy of the data contained within
the GIS may be used for the benefit of
future planning, engineering,
operations or maintenance activities.
Mobile computing solutions can
provide field staff with access to
electronic forms, maps and
infrastructure data typically available
only to office staff. Use of electronic
forms in lieu of paper-based records
typically improves the quality of
information exchanged, reduces
transaction costs and provides better
records related to reporting and
performance metrics.Well-designed
systems support specific operations
and maintenance-related business
objectives and provide an opportunity
to collect tacit knowledge from the
field staff for the benefit of future
planning, engineering, operations or
maintenance activities.
Information portals and digital
dashboards can be used to collect,
organise and communicate a broad
variety of information. Depending on
the audience they may focus on
communicating items of general
interest, or they may be tightly aligned
with the primary mission and metrics
of the organisation. Portals are
frequently used as a gateway to libraries
of explicit information, data, or
documents that exist throughout an
organisation. Portals can also be
designed to support the communication
of tacit knowledge – through the use of
threaded discussions. Depending on the
audience and design objectives –
portals provide a mechanism for
managing knowledge throughout an
organisation, or a specific function.

Uses for information technology
Share

Knowledge
management
life cycle

Analyze

•
•
•
•
•
•

collect and communicate knowledge from and to a broad number of users
provide access to information across departmental boundaries
enforce compliance with business processes
connect disparate data to performance reporting and decision-making processes
support data mining
capitalise on the relationships between data throughout an organisation
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Best practices for water and
wastewater utilities
Best practices for implementing more
formal knowledge management
practices within a water or wastewater
utility can be organised according to a
three step process:
• align initiatives to the organisation’s
overall mission and goals
• identify the ‘real’ knowledge needed
to support the success of the
organisation.
• set up the people, processes and tools
needed to collect, store, organise,
analyse, and share the knowledge.
Alignment of knowledge management
initiatives to an organisation’s goals
helps demonstrate its benefit within the
organisation.This is especially
true when initiatives are prioritised
according to return on investment.
Most utilities identify goals related to
safety, service, regulatory requirements,
environmental issues, and finances.
Whenever feasible it is recommended
that metrics be established to track
and report on progress related to an
organisation’s overall performance.
Similarly, the relationship between
routine activities (completed work
orders, volumes of water pumped, leaks
repaired) should be aligned to the
organisation’s overall goals.The
alignment of routine activities to
the organisation’s overall mission is
important in demonstrating the value
of individual contributions.Tracking
the performance of routine activities is
a critical step toward demonstrating
improvements.
Knowledge management initiatives
frequently provide a mechanism for
aligning both the daily activities
and the organisation’s goals with
performance metrics. Knowledge
management initiatives also foster the
communications needed to sustain or
improve performance.
Not all knowledge is worth the time
or expense that may be required to
manage it. Identifying the knowledge
most critical to an organisation and its
objectives can be challenging. Initial
efforts frequently focus on documents
and management systems related to
finance, operations, legal issues and
human resources. Other needs to
document or communicate knowledge
are constrained by time.These
time-dependent opportunities typically
relate to retirement-age workers.
Lastly, some needs for information
or data involve sources outside the
organisation (weather, paving schedules

and so on). Regardless of the source of
the knowledge, its form, or origin, it is
important to evaluate its value and
availability toward meeting the
organisation’s goals.
The third strategic component
connected to implementing more
formal knowledge management
systems relates to the people, processes
and tools needed to collect, store,
organise, analyse and share knowledge.
As noted below, the approach to
managing tacit and explicit knowledge
can be very different. But the need to
incorporate knowledge management
activities within existing business
processes as opposed to creating new
and the culture of the organisation
are universal.
Targets for efforts related to
tacit knowledge generally include
retirement age and ‘knowledge
workers’.These staff generally possess a
level of understanding and experience
that are unique within an organisation.
Methodologies for capturing and
communicating this knowledge
address human and social issues.They
include mentoring, job shadowing,
succession plans, joint problem solving
and interviews.
Explicit knowledge is more readily
managed though electronic information management systems.As
mentioned in the introduction, within
the utility industry these typically
include customer information systems
(CIS), computerised maintenance
management systems (CMMS),
geographic information systems (GIS),
laboratory information systems (LIS),
and supervisory control and data
acquisition (SCADA).These systems
provide a structure for collecting,
organising and communicating
large volumes of a utility’s explicit
knowledge.
Conclusions
Water and wastewater utilities are
faced with two considerable challenges
that can be addressed through the
implementation of formal systems for
managing intellectual assets.The first is
capturing and communicating the
large volume of historical knowledge
and understandings developed by
retirement-age workers.The second is
related to growing pressures to improve
service while maintaining current
budgets and rates – doing more
with less.
Development of a knowledge
management culture and addressing the
human or social aspects related to the

About the authors:
Peter von Zweck is senior project manager with CH2M HILL, Boston, Massachusetts, USA
(peter.von.zweck@ch2m.com). Elisa Speranza is global service team leader, CH2M HILL,
New Orleans, Louisiana, USA (elisa.speranza@ch2m.com).
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The problem of
paperwork

communication of knowledge,
concepts, and ideas is an important
component in an effective and
sustainable solution. Use of
information technology can also play a
significant role in managing the large
volume of documents, data, lists,
inventories, photographs and video
used in the management of a utility.
Implementation of systems that align
with the organisations goals and
provide access to information across
normal departmental boundaries is
critical to demonstrating the value of
initiatives related to knowledge
management. ●
References
Achtererg MA. Knowledge management defined.
Verity Management Solutions, LLC. Green Bay,
Wisconsin, US. www.verityms.com
Argyris C and Schon D (1978).
Organizational learning: a theory of action
perspective.Addison-Wesley, Reading, MA, US.
Drucker P (1966).The effective executive.
Harper and Row, NewYork City, NewYork,
US.
Freundt R and Mainhard C (2004).
Managing as if tomorrow mattered: building an
organization around learning, talent, and
knowledge (an abstract of a forthcoming book).
The Organizational Effectiveness Group, LLC.
Harris K and Berg T (2003). One more
time: what is knowledge management? Gartner –
strategic analysis report.
Levinson M (2005). CIO Insight Research
Center:The ABCs of knowledge management.
www.cio.com/research/knowledge/edit/kmabcs.
html (accessed 30 January 2006)
Pietersen HJ (2001).The IC/KM movement
and human system well-being. Journal of
Knowledge Management Practice, February
2001.
SAS Institute (1999). SAS joins the
Institute for Knowledge Management. Press
release archive.
Score high on business scorecards. Monitor
what matters (2005). Keynote service level
directory White paper. Keynote Systems.
Rosen JS, Miller DB, Stevens KB, Ergul A
and Sobrinho JAH (2003). Subect area: efficient
and customer responsive organisation: application
of knowledge management to utilities.Awwa
Research Foundation, Denver, Colorado, US.

TRAINING

Mastering utility management
used to better manage other
infrastructure, for instance, in public
transport planning.They are pervasive
across the whole area.’
The course consists of 11 contact
weeks across the course of the year, so
the students are able to continue with
their work while they study.The weeks
come in blocks: first, three weeks in
Switzerland, then two in South Africa, a
further two in Mexico and probably
South Korea, followed by a final two
weeks in Lausanne.
‘They continue to do their jobs, in
parallel they write their Master’s thesis
and an innovation project.They are
tutored by email to do their work.’The
university has other programmes that
work in this way, Professor Finger
explains, so we understand how this
sort of training works.
The big challenge for the students is
financial, because although the tuition
is affordable there are all the costs of

Utility managers need to be able to respond to
challenges such as liberalisation, urban expansion and
developments in technology. A new Master’s-level course
from the Ecole Polytechnique Fédérale de Lausanne in
Switzerland aims to equip managers to deal with such
challenges. LIS STEDMAN reports.

he Ecole Polytechnique
Fédérale de Lausanne in
Switzerland is developing a unique
new Master’s degree in urban
utilities management, with its first
edition beginning in January 2008.
Professor Matthias Finger, who is
also Dean of Continuing Education at
this university, will head the course as
its executive director. He explains:‘The
reason for the Master’s is that all urban
utilities face now three major
challenges. Liberalisation – privatisation and private sector participation –
which require new forms of management and new strategies. Secondly,
urban utilities increasingly extend into
larger agglomerations, thus facing issues
of urban planning, environmental
protection, as well as social and political
problems. Finally, technologies have
significantly evolved in all sectors, with
a particularly pervasive role played by
the information and communication
technologies.’
‘It is a niche – so far, no-one else is
really offering this,’ Professor Finger
notes.The course is targeted at
managers of urban utilities of large
agglomerations, specifically two types
of people – those that were in urban
utilities when they were ‘quiet, sleepy’
public entities and need to be brought
up to date, and those moving in from
the outside with MBAs but not yet
much understanding of the specificities
of utility management, he explains,
such as for example the complicated
political environment within which
urban utilities operate.
‘Both types of people have training
needs but they are very different.The
challenge is to bring them together.
These two groups can learn from
each other.’
In terms of topics, the course covers
three areas, the first being technology,
looking across the range of utilities
from electricity distribution, water

T

distribution, waste management,
transport and so on, and how these
are evolving.
Another area is urban planning – the
vast gamut of social and population
issues, and the third major area is
management, not so much as in an
MBA, but from a strategy point of
view.‘The course will focus on
strategies: how to develop them, how
to expand them, how to strategise vis
a vis regulators and in the public
context,’ Professor Finger explains.
A lot of different actors will be
involved – highly-renowned partners
and institutes around the world. It’s a
globetrotting Master’s, starting out in
Lausanne and moving to three different
locations – South Africa, Mexico and
probably South Korea, providing an
Asian perspective, an African
perspective and a Latin/Central
American perspective.‘When the
students go, it is not just theoretical
work they do. Half the training is
academic and the other half is field
visits, experience from practice, from
managers who come to talk,’ Professor
Finger says.

‘Generally these people are specialists, and
we want to show how utilities can be
more integrated – that there is a business
model for integrating utilities and services.’

‘There is a market, and it is under-developed
in terms of training.’
Both the students and the teachers
will come from across the world in this
major exercise in linking theory to
practice, and management and society
to technology.‘Most business schools
don’t emphasise the technological case
enough,’ Professor Finger notes.‘This is
in the broad range of technology
management.’Technology is
increasingly relevant, he says,
particularly as information and
communications technologies
continue to develop their roles in other
technological sectors.‘Computers are

travelling to the various destinations to
take into account. But Professor Finger
is convinced that seeing how the same
problems across the world are faced will
be of definite value.‘They will see best
practices and that there are things
to be learned from developing and
industrialised countries. Generally
these people are specialists, and we
want to show how utilities can be
more integrated – that there is a
business model for integrating
utilities and services.’
The outcome will be better ideas,
future strategies for expansion and
fulfilling market potential, he says.‘The
idea is to prosper and grow and be
more efficient. It is an original concept
– there are bits and pieces out there but
nothing comprehensive, so far.’
The university is currently developing the curriculum with its partners is
receiving expressions of interest from
students in the 468 cities across the
world that contain more than a million
inhabitants – the course has targeted
the utilities in the cities rather than
individuals.‘There is a market, and it is
under-developed in terms of training,’
Professor Finger concludes. ●
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Financial sustainability as a foundation
for infrastructure development and
management: best practices
Whether operating in a developed or developing country context, wellrun utilities are founded on being financially sustainable. ERIC ROTHSTEIN
and DEBORAH GALARDI set out some of the key principles representing best
practices in this area, and provide examples drawn from the US, Egypt,
eastern Europe and Asia.
cross the globe, the projected
need for additional capital
investment in water and
wastewater systems is staggering.
In developing countries, capital
expenditure levels needed to
meet the UN’s Millennium
Development Goals for expanding
access to safe drinking water and
basic sanitation may require more
than doubling the roughly $80
billion a year currently spent on
new system construction, over
the next 20 to 25 years
(Winpenny, 2003).
In 2002, the US Environmental
Protection Agency estimated needed
increases in annual expenditures (for
combined capital and operations) of
$14 billion (above then current levels
of $29.7 billion) for wastewater
utilities, and from $38.4 billion to
$51.4 billion for water utilities
(Scharfenaker, 2002).
The need to strengthen financial
planning and management as one of
the strategies for addressing these
challenges was highlighted recently at
the 2006 World Water Forum in
Mexico City.There, Jesus Campos,
the chief official in charge of urban
infrastructure for the Mexican
National Water Commission, noted:
‘The population will have to pay the
cost of what it takes to put water in
their house,’ pointing to Mexico City’s
historical practice of not providing
adequate funding for its water
infrastructure (Malkin, 2006).
But raising tariffs is only part of the
solution.As customer expectations will
also increase as they are asked to pay
more, so utilities will need to become
more efficient and continue to explore
ways to leverage local resources in

A

This article was presented at the IWA World
Water Congress, Beijing, China, September
2006, at a special session organised by the
Water Environment Federation.

order to increase service levels for
existing customers, while also
expanding service to new customers.
Sustainable financial management
Across all stages of national development, effective financial management is
critical for sustainable infrastructure
development and management.A
variety of considerations will typically
govern the development of a financial
management programme, and the
specific activities and approaches
included.
These considerations may relate to
the availability and quality of data, the
conduct of fundamental business
processes and the institutional and
regulatory framework within which
tariffs are considered and enforced. For
developing nations, a key institutional
consideration is the prospective and
ever-evolving nature of national and
international support for sector
development and reform.
Among developed nations, key
considerations are increasingly oriented
toward ensuring effective asset
management and environmental
stewardship.While these considerations
may vary dramatically between
countries, particularly developed and
developing countries, there are a
number of fundamental financial
planning, management and tariff
setting practices that are profoundly
durable and important for achieving
financial sustainability irrespective of
institutional context.
Figure 1 illustrates key financial
management activities that may be
employed to sustain and enhance
utility operations.Alone, each of these
activities may prove useful for
strengthening a utility’s financial
position; together, they offer an
integrated approach to financial
management designed to maximise
financial and system performance.
At the core is development of the
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financial plan. Developing a financial
plan involves determining the most
appropriate balance of projected cash
flows – forecast system expenses and
revenues – to meet utility objectives
and comply with established financial
policies or targeted metrics.This may
involve planning a series of systemwide tariff increases to enhance
revenue generation, or improving
revenue collection efficiencies.
Similarly, adjustments (either
positive or negative) to projected
operation and maintenance expenses
may be called for to ensure revenue
sufficiency, and capital project
investments may be accelerated,
deferred or cancelled altogether
depending on the availability of funds
to finance capital improvements.
Alternative tariff structures may be
developed to support strategic utility
objectives and ensure affordability of
utility services for basic human health
and sanitary needs. Irrespective of the
economic maturation of the communities served, it is essential for water
and wastewater utilities to develop a
comprehensive financial programme
to ensure financial sustainability.
Financial plan development
The typical and most intuitive
approach for development of a
financial plan is through the projection
of annual cash flows over a multi-year
forecast period, typically five to 10
years. Over the forecast period,
revenues from all sources including
tariffs, fees assessed to new
connections, and other ancillary
charges are added to establish total
sources of funds for each year.
Operation and maintenance expenses
are then deducted from available
sources of funds to determine the level
of funds available for capital spending.
In the event that operating expenses
exceed projected revenues, the
difference between these projected
amounts represents the deficit to be
accrued in delivering utility services
before consideration of capital
financing requirements. If projected
revenues, net of operating expenses,
yield funds available for capital
financing, the cash flow analysis
may effectively articulate a capitalfinancing plan.

FINANCE

Cost and revenue forecasting
Revenues from all sources including
service revenues, fees assessed to new
connections and other ancillary
charges are added to establish total
sources of funds for each year of the
forecast period. Revenue projections
may be developed through a variety
of techniques ranging from
extrapolations of historical collections
to analyses of customer account and
usage data by customer class. (More
sophisticated techniques for revenue
forecasting may also account for
weather-induced variations, price
elasticity of demand, and a variety of
other factors.)
Expense projections will reflect
anticipated operational requirements,
and include adjustments for general
price inflation. For many financial
plans, these expenses are simply
forecast by application of a general
escalation rate to historical budgeted
or actual expenditures.
In certain circumstances, general
projections of operation and
maintenance expenses will be
appended with projections of
anticipated extraordinary expenses.
These may be one-time costs or reflect
increases in general operational
requirements from, for example, the
commissioning of new facilities.
In developing projections of annual
operations and maintenance expenses,
it may be useful to assess expenses that
vary with the number of connections
served, and those that vary with the
volume of water delivered or
wastewater managed.To the extent that
the number of customers (by class) is
projected to change at rates that differ
from assumed general escalation rates
for operation and maintenance,
projections of customer service related
costs may need to be adjusted.
Similarly, forecast volumes may elicit
adjustments to projections of, for
example, electricity and chemical costs.
These cost items in particular typically
also warrant special review insofar as
they represent a substantial share of
non-personnel operating costs and
they are based on rates that often
change in ways that diverge from other
operating expenses.
Capital planning and financing
The capital-intensive nature of water
and wastewater utilities places capital
financing at the heart of the
development of sustainable utility
financial plans.A number of
instruments are available to finance
needed capital improvements, ranging
from use of current year revenues to
various forms of long-term debt to
external grants. Use of current year
revenues is most appropriate for annual
or regularly recurring, and relatively

small, capital expenses.
For major system improvements, the
relative magnitude and long useful lives
of these investments makes appropriate
the use of long-term debt financing
such as revenue bonds and loans from
governmental agencies.Additionally,
many utilities in the US require
developers to make capital
contributions of assets required to
extend services to their properties.

Across all stages of national
development, effective financial management
is critical for sustainable infrastructure
development and management. A variety of
considerations will typically govern the
development of a financial management
programme, and the specific activities and
approaches included.
Finally, many utilities have benefited
from governmental and International
Funding Institution (IFI) grant
programmes, which have enabled
delivery of major capital projects
without requiring tariff revenue
support for repayment of investments.
Self-sufficient water and wastewater
utilities recover adequate revenues to
support operations, finance all capital
investment needs, and provide for
adequate renewal and replacement
of system assets.

Figure 1
Financial
management
activities

Financial policies and procedures
Financial policy development is a key
aspect of effective utility financial
management, establishing parameters
for financial plan development and
tariff design. Financial policies may
define the extent that the utility will
rely on various revenue sources (tariffs,
connection fees, debt, and so on) to
meet system expenses, how long-term
debt will be structured and repaid, and
the extent that cash reserves will be
planned and maintained among
other things.
The achievement of financial
policies may be supported by the
development of financial procedures
that prescribe how certain financial
activities will be performed (Kavanagh,
2004). Effective procedures related to
billing and collection practices are
particularly important in the context of
sustainable financial planning, as these
practices must be culturally sensitive,

Financial Policies and Procedures

Financial Plan Development

yet ensure needed revenue collections.
Development of financial policies
and procedures can benefit a utility in a
number of ways, for instance by
providing a means to benchmark
performance and promoting accountability throughout the organisation,
including elected officials.Adoption
of effective financial policies and
procedures can also enhance access to
financial markets or lending agencies,
demonstrating that the utility is
committed to continued viable operation and maintenance of the system.
Tariff design and affordability
Tariff design considerations afford
sector utilities and regulators
opportunities to advance utility
strategic objectives, ranging from
ensuring the affordability of services
for basic human health and sanitary
needs to the promotion of water
conservation.Tariff structures may
range from system-wide application of
charges to customers on the basis of
water usage, meter size, or some
other measure.
More complex tariff forms may be
developed to achieve greater equity, as
in the case of cost-of-service structures
that enable development of charges by
customer class, reflecting the water or
wastewater characteristics of each class.
A growing area of practice in the
US, particularly portions of the arid
south and west, are tariff structures that
encourage efficient use of resources.To
some extent, merely pricing utility
services at their true cost and then
assessing charges based on actual use
will elicit some conservation response.
However, more complex rate forms are
also used by many utilities to target
specific use levels or seasons (for
example, outdoor irrigation use).
Inclining block rates and seasonal
period rates are examples of these
tariff forms.
As utility rates increase, concerns
about the affordability of service, in
particular for low-income and other
potentially vulnerable populations
(senior citizens and the disabled), are
prevalent. However, the question of
affordability is particularly difficult to
address in the context of establishing
system-wide or customer class rates.
Low-income customers are generally
not readily identifiable from customer
billing records and therefore are
generally not segregated into separate
customer classes. In some utilities, the

Tariff Design and Affordability

*Cost and Revenue Forecasting
*Capital Planning and Financing
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provision of affordable service has been
attempted through under-pricing of
low-volume use.While this may help
ensure the affordability of minimum
usage, it may run counter to other goals
related to conservation and equity.
Prior to developing any rate form it is
necessary to consider all of the utility’s
policies and objectives, as well as data
availability and billing capabilities.
Case studies
The fundamental importance of
effective financial planning and tariff
setting that balances affordability
considerations with requirements for
financially-sustainable operations and
investment practices is demonstrated by
two recent successes in countries with
vastly different institutional settings.
Department of Watershed
Management, City of Atlanta,
Georgia, US
In 2001, the City of Atlanta’s newly
elected mayor sought to address a broad
spectrum of challenges related to water
utility service delivery and water
resource management. Seeking to
promote a holistic approach, the
Department of Watershed
Management was created in October
2002 to treat ‘all things water’ through a
single overarching entity rather than as
separate municipal departments
governing stormwater, drinking water
and wastewater.
Atlanta’s Department of Watershed
Management is one of the first
municipal utilities in the US to
establish a governance structure,
consistent with recent US EPA
regulatory trends, that recognises the
interconnectivity an area’s water
resources – from green space to
impervious surfaces, from rainwater
to sewage.
Atlanta’s embracing of an integrated
utility governance model was, in part, a
response to an acute set of challenges
including the need to fund
expenditures in excess of $3.9 billion.
The city is also recovering from a
plagued contract for private operation
of its water system that was dissolved in
2001, and is reinitiating efforts to
establish a stormwater utility after an
earlier fee assessment was
successfully challenged.
Clean Water Atlanta is the mayor’s
comprehensive, multi-programme
initiative to improve water quality in
Atlanta through capital construction
and enhanced operation of the city’s
drinking and wastewater systems. In
January 2004, the city adopted a
five-year 189% system-wide water and
wastewater rate increase.
However, through subsequent
passage of a 1% municipal option sales
tax (MOST), with projected revenues

in excess of $80 million, the scheduled
45% rate increase was reduced to 1% in
2005. However, significant rate
increases in the range of 10 to 15% per
annum are contemplated in the city’s
financial plan to 2010 despite the
availability of MOST revenues.
Recognising the potential impacts
of these rate increases, programme
schedule relief on the basis of
affordability considerations has been
requested of the US EPA and, perhaps
more importantly, the city has
established low-income bill
assistance programmes.
Following traditional revenue bond
issues of over $600 million in 2001 and
nearly $800 million in 2004, capital
project implementation has been
supported by the implementation of a
Tax-Exempt Commercial Paper
(TECP) programme that provides the
Department with a $1.2 billion line
of credit.While this programme
effectively enables cash flow project
financing, it involves considerably more
active debt management than with the
previously employed traditional
revenue bonds.
Though mandated projects have
imposed a major financial and
managerial challenge for the
department, it is recognised that these
regulatory requirements must be
addressed in the context of enhancements to utility business systems and
needed renewal and rehabilitation of
system facilities.
Accordingly, the Department has
implemented a strategic planning
process and restructured its capital
improvement planning and prioritisation processes. Resumption of a public
water service has been highlighted by
fundamental enhancements to revenue
billing and collection practices and
customer service functions.
Ministry of Housing, Utilities and
Urban Development, Government of
Egypt
Through the Ministry of Housing,
Utilities and Urban Development
(MHUUD), the Government of Egypt
has established a new governance
structure to facilitate the reform and
development of the country’s water
and wastewater sector.The MHUUD
drafted decrees, promulgated by the
president of the republic in April 2004,
which established the Egyptian Water
Regulatory Agency (EWRA) as
well as a national water sector holding
company, and transformed the 14
largest utilities in the country into
subsidiaries of that holding company.
EWRA has responsibility for
establishing and enforcing the nation’s
regulatory structure, including
reviewing utility financial performance
and tariff approval.The Holding
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Company for Water and Wastewater
has responsibility for development and
implementation of best management
practices by the subsidiary utilities.
Critical levels of accumulated water
utility debt and operating deficit led
government to initiate this reform. It is
expected that steps taken will reduce
reliance on IFI support, result in more
rational utility tariff structures and thus
enable financial sustainability of the
country’s water and wastewater utilities.
Historically, these organisations
have been characterised by poor
management, overstaffing, inconsistent
revenue billing and collection
practices, limited financial monitoring
and planning, and deficit spending.
Revenue collections have been
insufficient to fully fund water and
wastewater operations, requiring
government subsidy.Water and
wastewater infrastructure investments
have traditionally been handled by a
separate government agency and
planning and coordination with
utilities has been sub-optimal.
The recent governance structure
changes have been implemented in the
context of benchmark tariff increases
that have signalled a commitment to
the sector’s financial sustainability.
Tariff increases were implemented in
Alexandria in January 2003 and Cairo
in September 2004.
In addition, with USAID support,
financial planning tools have been
developed and employed by all
subsidiary utilities.These financial
planning tools are structured to
facilitate accurate revenue forecasting
and demonstrate implications of
improved revenue recovery; they
facilitate the development of multiyear cash flow analyses and support
development of alternative tariff
designs.
In addition, the holding company
has developed a utility performance
monitoring system that requires
quarterly reports on management,
technical and financial indicators.
Additional examples from literature

Financial planning: Eastern Europe,
Caucasus and Central Asia (EECCA)
In the policy brief,‘Feasible
financing strategies for environmentally
related infrastructure’ (2003), the acute
financial challenges of EECCA1
countries are discussed along with
financing strategies.The countries
examined face the pressing need to
strengthen financial support of existing
system facilities, where deteriorating
levels of service drive increases in
operation and maintenance costs and
threaten customers’ willingness to pay,
and to address longer-term system
expansion needs.

FINANCE

Solutions are being developed
through application of a computerised
financial planning and decision tool
called FEASIBLE (Financing for
Environmental,Affordable and
Strategic Investments that Bring on
Large-scale Expenditure).
Application of this planning tool in
EECCA countries has highlighted a
number of areas where the previouslyoutlined financial programme activities
can be used to help organisations meet
infrastructure maintenance and
development goals.
Possibilities for revenue enhancement exist through strengthening tariff
billing and collection procedures,
addressing service deficiencies and
inefficiencies to improve customer
satisfaction, and benchmarking tariffs
with international guidelines on
affordability (generally 3 to 5%) of
household income) to ensure that
customers are contributing at an
optimal level.The use of targeted
assistance programmes is also advocated as a way of minimising the subsidies
needed. In addition, adoption of tariff
structures based on actual water use is
encouraged as a means to both reduce
operating costs (such as power costs
and chemicals), and provide customers
with greater control over their bills.

Tariff design and affordability: Thailand
and Southeast Asia
In the paper ‘Environmental financing
strategies: user charges in the
wastewater sector in Thailand’
(Simachaya 2003), the country’s recent
introduction of wastewater tariffs at a
limited number of utilities following
the ‘polluter pays’ principle is
discussed. Under this approach, users
are charged rates based on the volume
used, as well as wastewater strength.
Customers are grouped into
different classes with similar use
characteristics (for instance residential,
business, government, industry) and
costs allocated and tariffs designed
accordingly.This approach – which is
used widely in the US for equity
reasons – is also gaining favour in other
countries, particularly as a means of
addressing affordability concerns for
lower impact on residential customers.
The use of tariff design as a means of
addressing affordability is also highlighted in the report ‘Regional assessment survey and workshop on full cost
recovery for water utilities in Southeast
Asia’ (2005). In this case, increasing
block water tariff design is suggested as
a means of shifting greater cost
recovery to larger system users, and
targeting assistance for smaller users.
Conclusions
As demonstrated by the case studies
and literature review, while

institutional structures and relative
financial capacities of communities
served may vary dramatically, effective
financial planning, management and
tariff setting practices are fundamental
for financial sustainability of
utility services.
Financial planning provides a basis
for partnering with IFI’s for long-term
capital development or for leveraging
financial resources through greater
access to domestic financial markets,
and provides a framework for
prioritisation of capital improvements
to appropriately balance investment in
existing assets and system expansion.
Effective financial planning will
demonstrate the extent to which utility
tariffs and collection thereof are
adequate to sustain water and wastewater operations and enable adequate
capital investment. In general, potable
water tariff structures based on actual
consumption (applied uniformly or as
increasing blocks) may both ensure the
affordability of service for basic health
and sanitary needs and encourage more
efficient use of water. Similarly, wastewater rates that enforce a ‘polluter pays’
principle may shift costs to high impact
users and thereby increase the capacity
of utilities to expand service at an
affordable tariff to lower impact users.
In any event, irrespective of the
economic capacity of the sector served,
transition to water and wastewater
tariffs that more accurately reflect the
value of service provided is essential for
long-term financial sustainability.
This pending movement to full cost
pricing of water and wastewater
services imposes a companion
requirement on sector utilities and
decision-makers to address the
potential impacts on affordability and
access to service.There are many
options available.Those employed must
be culturally sensitive, administratively
practical and implemented with clear
understanding of prospective impacts
on revenue collections as well as
targeted populations.
Alternative tariff structures generally
are broad-brush in their impacts, with
limited ability to target specific
populations. In contrast, focused
programmes targeting specific at-risk
populations (such as fixed income or
disabled customers) typically impose
significant administrative requirements.
Perhaps the most promising trend

internationally with respect to water
and wastewater sector finance is the
increasing recognition of the need to
set tariffs to adequately cover sector
costs and to ensure adequate collection
of utility revenues. In some institutional
settings, this may require policy
enactment at central or regional
government levels to empower local
governments and utilities to develop
and collect tariffs. In other cases, it may
simply involve movement toward best
management practices. ●
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Communications as a cornerstone
of water utility leadership
The challenges water utilities face on issues such as resources and the
need to secure investment demand a greater level of leadership by utility
executives and managers when interacting with all stakeholders,
including the communities they serve. JANE MOBLEY explains why a
coherent approach to communications is needed to support this
interaction.
‘When the well’s dry, we know the worth of water.’ Benjamin Franklin
n most developed countries, safe
water is delivered clear and good
tasting for a relatively small
amount of money in comparison
to other essential resources such
as food, fuel and housing. In fact,
the ease with which people –
particularly those in the US –
receive and use water has created
something of a spirit of entitlement among many consumers.
Citizens believe they have a right
to water – and not just water, but
water that is clean and cheap –
whenever they turn on the tap.
The drinking water industry knows
that the processes and systems required
to finish raw water for public
consumption are neither magical,
accidental nor free of daily challenges.
But, to the public, the challenges and
successes encountered by water utilities
remain nearly invisible. Most water
utilities encourage that perception by
providing steady levels of service and
shying away from direct communication
that would change the public’s mind.
When a serious challenge comes
along such as a water main break, a
period of drought, contamination or
the need to replace ageing infrastructure,
the public can then be unforgiving and
unsupportive.Water utilities have
downplayed their successes in providing
safe, affordable water, allowing a tough
job to seem simple, and now most
customers have settled into a complacent
satisfaction that will be hard to change.
Utilities have a difficult task ahead:
providing clear, palatable messages to
the public about the real costs of water
and doing it within a budget that
doesn’t add measurably to the cost of
providing water itself.
The real commitment the industry
will have to make is not toward a
mega-million dollar public perception
campaign.What’s most needed is a
combination of hands-on leadership
from water utility managers in every
community and a communications

I

strategy to match.
Just as the water production process
is invisible to most citizens, so are water
utility leaders in most communities.
Water executives aren’t taking
leadership roles in community
participation regarding challenges that

‘What’s most needed is a combination
of hands-on leadership from water utility
managers in every community and a
communications strategy to match.’
could compromise public health and
welfare.Water is the only resource a
community absolutely must have to
survive from one day to the next, yet
water and the professionals that provide
and manage it are not at the top of
public health officials’ minds when
tracking down the beginnings of a
disease outbreak, nor for emergency
preparedness managers assembling a
tabletop exercise to prepare for a
disaster. Because most communities
don’t expect water utilities to be at the
civic policy/management table, water
industry leaders can’t wait to be invited
– they will have to step up and actively
seek community leadership roles.
This leadership lag in the communities
they occupy is the external leadership
issue facing drinking water utilities.
But water utilities are on the brink of
suffering their own leadership crisis
internally as well, particularly in the
US, with the impending retirement of
many in senior management whose
institutional knowledge and relationships
acquired over decades of service have
not been documented to be passed
along. In too many water organisations,
younger staff members have not
already been groomed to step into
leadership roles within the utility or
with the press, political stakeholders or
the community at large.
The need for out-front community
leadership now and in the future is
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only part of the crisis toward which
water utilities are moving. Increasingly,
the ability of water utility executives to
deliver water at a reasonable price is
becoming an increasing issue in the
face of ageing lines and treatment
plants, global warming, weather-related
disasters, increasing industrialisation
and pollution, ineffective land use
management, security and the
possibility of intentional contamination by terrorists. Old approaches to
communicating with customers,
government officials and the general
public won’t work any longer.Water
utilities can no longer remain the ‘quiet
industry’ that does its job outside the
public spotlight.
The communications deficit
Water utility executives in North
America have begun to recognise the
need for them to communicate the
importance of water – its safety, quality
and availability – to their stakeholders.
Yet recent research on behalf of the
American Water Works Association
Research Foundation (AwwaRF)

‘Water utilities are on the brink of suffering
their own leadership crisis internally.’
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showed that half of water utilities had
no communication plans or staff
dedicated to communication work,
and only 14% of water utilities had a
formal strategic communication plan
integrated into their organisation’s
overall operational or business plans.
These findings have an added impact
when lined up with earlier AwwaRF
research studies that connected
better-informed customers with more
satisfied customers, even when they
had experienced problems with their
water utility.
Clearly, communication with today’s
customers has to be more than regular
customer confidence reports and the
occasional ‘boil water’ order communi-
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cated to the local media. It is vital for water utilities to view
two-way communication with customers and other stakeholders as a critical element of operations and fundamental
to managing the utility – as important as getting water
through a pipe.
In response to member requests,AwwaRF has published a
series of communication studies, most recently ‘Strategic
communication planning: a guide for water utilities’, to help
water utilities develop a well-designed and effective strategy
to create and deliver consistent, appropriate and managed
messages that produce results aligned with the utility’s
overall goals.
In addition to the basic components of a strategic
communication plan – situational analysis, mission statement, goals, objectives, strategies and tactics – the guide helps
water utilities understand how they can identify and plan
ways to address communication about internal and external
critical issues that can affect the utility’s policies and way of
doing business.
Issues will vary from location to location, such as explosive
population growth or seasonal drought. But nearly every
water utility must be able to communicate effectively
about overarching issues: risk, safety, quality, infrastructure
and charging. Strategic communication planning must
be tailored to people who control funding, policy and
regulations, as well as ratepayers and the general public. For
example, utility managers must be able to answer how the
utility will communicate to the public about threats to the
water supply, such as drought, or the need to finance an
expensive new water treatment facility.
Consumer diversity
Strategic communication planning can also help water
utilities address the challenges of a progressively more diverse
consumer environment. North American communities are
experiencing rapid changes in language, culture, politicalsocial considerations and in how residents receive and
understand information. Communication around local or
national water issues will be more successful when utility
managers take time to understand their audiences and
determine the best messages for communicating with each
one of them.
After audiences are identified, each should be analysed
through primary research to discover their preferred
methods of communication, whom they trust, what types
of messages resonate with them and barriers they face in
receiving and acting on messages. Message development is
another part of the equation – clear messages in formats that
further understanding of an issue and/or direct action.
For decades the water utility industry has provided a
community’s most essential need with little or no fanfare as
a community service.To succeed in the future, the industry
will need to approach water delivery as a partnership with
its stakeholders who must come to see clean, tasty, affordable
water as a shared responsibility.To build such a public partnership will require more community leadership by utility
executives and an escalating effort to communicate to
multiple audiences the challenges facing our water. Strategic
communication planning certainly cannot fix these issues,
but the lack of communication planning, specifically the
lack of a strategic approach to communication, will
intensify them.
With the backing and involvement of senior management,
strategic communication efforts can help water utilities
prepare for and anticipate potential problems before they
reach crisis proportions and can help direct the day-to-day
work that assures water remains a ready, reliable resource for
all customers. Clear and directive communication can be the
platform for water utility executives and managers to take
the community leadership roles the water industry deserves
and will require in the years ahead. ●

UTILITY REFORM

The secrets of a successful
public water utility
What are the key ingredients for a achieving a successful
public water utility? Last year the World Bank set out the
findings of a study looking at the just this. KEITH HAYWARD
reviews its recommendations.

uccessful public utilities are still
the exception,’ notes a recent
report from the World Bank.
‘Since most people in developing
countries are under the jurisdiction
of public utilities, much of the
world’s population is still not
adequately served,’ it continues.
It is this point, combined with the
limited extent to which the private
sector has moved to fill the global
deficit in water services provision, that
prompted an evaluation by the bank of
the characteristics of those public water
utilities that have been successful.
The challenge of turning around
public utilities is daunting.The report
notes that many utilities are ‘locked in a
vicious cycle’.‘This spiral combines
weak performance incentives, low
willingness of customers to pay cost
recovery tariffs, and insufficient
funding for maintenance, ultimately
leading to a deterioration of assets and
a squandering of financial resources,’
it states.
In order to identify a way of
breaking this vicious cycle, the
report’s authors evaluated ten utilities
around the world selected to give a
representative sample of the conditions
and approaches that exist.The
analytical framework used was based
on the concepts of ‘New Public
Management’, which the reports
describes as being ‘a trend in public
sector reform that focuses on outputs
(using management processes from the
private sector) as an alternative to
traditional, hierarchical, rule-bound
systems’.The framework on the one
hand assesses the institutional, social
and economic context in which the
utility works. On the other it looks at
the internal functioning of the utility,
covering areas such as strategic planning,
financing and human resources.
The report presents assessments of
each case study, some broader lessons,
and guidance on the wider environment
in which utilities exist, particularly with
respect to the ultimate owners of a
utility.While the report notes that all
utilities will face their own particular
set of circumstances,‘there is a broad
process and some basic norms that are

S

fundamental to success or, by contrast,
similar actions that have helped to
cause organizations to fail.’ It shows
that ‘utilities must adopt good
management practices to improve
performance’, but that ownership is
‘the key function needed to create the
appropriate incentive framework.’
Study structure
Bill Kingdom, one of the report’s
authors, explains that the case studies
were selected because they represented
different institutional arrangements
within the range of public sector
options and because of their location.
‘We wanted to have some kind of
spread around the world. So we have
countries in Latin America, in
southeast Asia, in Europe, and so on,’ he
says, adding:‘I have to admit we couldn’t
find a well-run company in south Asia,
but there probably are some.’
Kingdom explains that the study
identified four key areas when
considering what constitutes a
well-run utility – autonomy,
accountability, customer orientation
and market orientation.
He defines the first of these as being
whether the utility is independent to
manage professionally without
arbitrary interference by others.‘I think
everybody understands what that
means – politicians coming along and
basically telling the utility managers
what to do and what not to do.’
Accountability, he explains, relates
the utility being answerable to some
other party and whether performance
and use of resources is being reported.
With respect to customer orientation,
Kingdom notes that utilities exist to
serve customers.‘But actually how
many utilities report on this?’ he asks.
The final area, market orientation, is
important given the monopoly status
of most water companies.‘You can
abuse that by increasing tariffs and not
worrying about costs, or you can use
the market to try and guide you for
efficient cost for service delivery,’
says Kingdom.
‘This structure – autonomy,
accountability, customer orientation
and market orientation – was used
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Significant features of the case study utilities
AQUA (The Aqua Production-Trade-Service Enterprise Stock Corporation),
Bielsko-Biata, Poland
A joint stock company partly owned by private investors-operators.

Haiphong Provincial Water Supply Company, Vietnam
A ‘turnaround’ utility which adopted the ‘phuong’ model focusing on improvements in
one ward at a time.

JNB Water (Johannesburg Water), Johannesburg, South Africa
A public utility using extensive public-private partnerships in which the municipal owner
has gone to great lengths to clearly separate out all the roles and responsibilities within
the utility and the external environment.

NWSC (National Water and Sewerage Corporation), Uganda
A ‘turnaround’ utility with impressive performance improvements, using performance
contracts extensively and adopting a wide range of change management tools to improve
performance.

ONEA (National Water Supply and Sanitation Company), Burkina Faso
Utility with a good track record over the past decades despite being in one of the poorest
countries in the world.

PUB (Public Utilities Board), Singapore
Superior performing utility extensively involving the private sector by way of service
contracts.

Philadelphia Water Department, Philadelphia, US
Ring-fenced department of the Philadelphia city government.

SANASA (Water Supply and Sanitation Company), Campinas, Brazil
‘Turnaround’ utility, which strongly mimics the functioning of private sector companies
but is owned by the municipality of Campinas.

Scottish Water, Scotland
Utility accountable to the Scottish Parliament and subject to an external, independent
economic regulator.

SIMAPAG (Guanajuato Municipal Drinking Water and Sewerage System), Guanajuato,
Mexico
One of five utilities operating in the same institutional environment in Mexico

SONEDE (National Water Supply Authority) Tunisia
National utility that mainstreams a two-pronged approach by delegating responsibilities
to line managers and extensive contracting out to the private sector.

Source: Box 2, p6, ‘Characteristics of well-performing public water utilities’,
World Bank 2006.

throughout the study to assess the case
studies,’ says Kingdom.‘I think that as
practitioners it is actually a very nice
framework in order to think about
public companies. Maybe in the longer
term something more standardised
could be developed here for
professionals to try and rank utilities
and also to track their performance.’
Accountability
One of the key problem areas for
utilities can be accountability.‘What
happens in many developing countries
is that the utility managers have a very
strong orientation to their local
government, because the local
government is the owner of the utility,’

explains Kingdom.‘So when the mayor
says jump, the management team jump.
Whether that is to the benefit of the
customer or not is irrelevant, because
of the very strong orientation towards
the owner.’
This, says Kingdom, is clearly not a
good arrangement; the question is one
of how to change the situation and of
what might be the correct balance of
accountability.‘As usual, each situation
is different,’ he says, but adds that in
broad terms the response should be to
spread the accountability of the parties.
‘This isn’t something that will happen
overnight, but one thing that came out
of the case studies was that the better
run companies all had accountability to
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customers quite high on their agendas.’
Similarly, in the long term, use of some
sort of corporate private finance can
also enhance accountability for
utilities.This, says Kingdom, provides ‘a
very strong counterbalance to what is
often seen as the overemphasis placed
on the power of the local government.’
One way of increasing accountability
to customers is actually to raise tariffs.
‘It’s a funny thing because so often field
groups will say raising tariffs is a
problem, [that] its going to adversely
affect the customer. In reality raising
the tariff makes the utility much more
accountable to the customer… So
instead of looking just to the owner,
the utility manager has to look more to
the customer because they are paying
more and contributing more to the
revenue of that utlity.’
Use of external financing also
improves accountability as a utility
then has to service that debt with
payments to the bank, meaning the
utility has another line of accountability.
‘That weakens to some extent this
strong pull that we see from the local
government,’ says Kingdom.‘And if
you introduce some sort of regulator
then there is another body which the
utility is responsible to.And so it goes
on. Conceptually I think this is a nice
way of trying to figure out why utlities
are far too narrowly focused… So
anything that can be done to spread
this web of accountability is likely to
bring an improvement.’
Delivering improvements
Kingdom points out that implementing
this sort of reform doesn’t take place
quickly.Also, the study made clear that
reform of a utility has to be accompanied
by reform of its wider operating
environment.‘It sounds obvious, but
historically in many ways there was far
more emphasis on reforming the
utility.The utility is then operating in a
bad environment, a poor governance
environment, and it really wasn’t able
to capitalise on investments it made to
improve the performance of the
utility… The poor environment in
which it works will tend to drag it
down, so you have to think about the
two going hand in hand.’
Here Kingdom cites the example of
Uganda’s National Water and Sewerage
Corporation, where he says turmoil
in the 1970s dragged the utility
backwards with the result that service
deteriorated.A new government
subsequently presented the utility
with an opportunity to reform.
Developments included developing a
corporate plan, bringing a board in,
indexing tariffs, and introducing
performance contracts with staff.‘Now
the result speaks for itself in terms of
improvements,’ says Kingdom.
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‘Coverage expanded, water losses
reduced, staffing issues were reduced…
Now what’s interesting about this
model is that it is like a beacon of good
practice in the continent, and the
utility has taken advantage of that. It
gets a lot of visits from other utilities in
Africa, and in fact has started selling its
services to other utilities.’
Public sector structures
Another aspect of reform relates to
what sort of entity might best deliver
water services.‘Corporatisation
appears often in the reform jargon for
public utilities, and one of the things
this study tried to do was develop this
taxonomy of different public utility
organisations,’ explains Kingdom.
Kingdom identifies a spectrum of
public entities, each with its own
characteristics.At one extreme is what
might be described as a typical public
water department.‘With the public
works unit, the owner, the corporate
oversight, the service provider, they are
all mixed together, and there is no
clarity of the relationships that exist
between the different activities.’ It is
however possible to attempt to
ringfence service provision, so that
there is clearer separation of the asset
base, costs and management.‘But the
ownership and the corporate oversight
still pretty much remain with the local
government, and they are not clear, so
these two roles get mixed up,’
says Kingdom.
A further step might be to corporatise
the water services function.‘If you
corporatise you start to really break out
the ownership from the corporate
oversight and the service provision,’
says Kingdom. In this type of
arrangement, which is like a standard
publicly-owned company, there are the
owners, a corporate oversight board
acting on behalf of the owners, and the
service provider itself. Such an
approach can make use of a statutory
body operating under public law or a
government-owned plc operating
under private law.This brings
differences with respect to
transparency and fiduciary controls.‘If
you are under a statutory body you
probably follow government rules,
government guidelines, whereas as a
government-owned plc you will be
required to produce independent
audits of your financial statements,
things like that, so it increases the
transparency,’ says Kingdom.
Kingdom notes that for some
people corporatisation has a tarnished
reputation in that attempts in the late
1980s and early 1990s either didn’t
work or didn’t deliver what was
expected. His response to this is that
those attempts should not necessarily
be regarded as corporatisations if you

consider the details, especially the
composition and mandates of the
corporate oversight board.‘If you just
fill up the board with cronies, political
cronies, that corporate entitity is still
basically going to be interfered with on
a routine basis by politicians. But if you
say no politicians can participate on the
board, and you set out criteria that they
have to meet, and you set out the
criteria on the basis on which they are
elected and the basis on which they are
dismissed… you start of get a much
better corporatised model in place.’
Other areas for attention
Alongside these points are a number of
other useful lessons highlighted by the
study.Transparency and disclosure are
important and in this respect actions
might be as straightforward as
delivering accounts within a fixed
period of the end of the financial year.
‘These are just common good practice
issues that will help any corporate
entity,’ says Kingdom.
The use of agreements between the
different parties is also important.
‘These range from informal business
plans through to very clear
agreements,’ says Kingdom.‘They may
be between the local government and
the utility, they may be within the
utility – employees having
performance agreements, and also the
government itself can introduce
contracts that provide incentives
for reform – for example central
government can reform by making
grants to local governments if the
utility improves its performance.
Kingdom notes as an example
Ethiopia, not one of the main case
studies set out in the report.‘This had a
sort of staged approach to reform, and
essentially said, if you do this you get a
grant, if you do that, you get a grant…
This was quite a successful way to
incentivise local governments and
utilities to improve their performance.’
In the area of customer involvement,
Kingdom comments:‘We found for the
better-run companies the customer is
king.’ One approach is that taken by
SIMAPAG, the utility serving the
municipality of Guanajuato in Mexico.
This uses a balanced scorecard
approach to track good performance so
that it uses input from its customers to
set priorities.
Finance is another area and a
problem here can be that reforms are
started but falter if there is a change
of government. Ensuring strong
agreements are in place can help in this
respect. Kingdom points to the Phnom
Penh Water Supply Authority serving
the capital of Cambodia, another
example that is not one of the main
case studies set out in the report.
‘A whole series of reforms were

introduced, and really the company
is a stellar performer in the way it has
changed, expanding service, improving
collections, reducing non-revenue
water, and so on.’
Capacity building is still also
needed.This again can be relatively
straightforward, such as the
development of standard materials.
‘Whilst there is a lot around on
standard management contracts and
affermage contracts for the private
sector, there isn’t similar material easily
available on public-public contracts.’
The final examples Kingdom draws
attention to relate to performance
monitoring. One is Singapore’s utility,
PUB.‘Everyone appreciates [PUB] is a
very well-run company but it is a
public company. It has used a whole
series of boards and mechanisms to
deliver that performance.’
He also notes activity by SIMAPAG
in this area. Utilities can if they wish
choose to seek accreditation under
ISO9001, through which operating
procedures would be set down.‘This is
something SIMAPAG in Mexico is
considering as a way to guard against
future political interference. If it had
ISO9001 accreditation, its logic was
that political interference would take
away that ISO rating and people might
feel that was unacceptable.’
Conclusion
Preparation and publication of the
report, and Kingdom’s comments
made alongside it, represent part of a
significant shift for the bank.‘The
private sector wasn’t the panacea that
everybody was looking for in terms of
turning around the global water sector.’
This is not to say the bank is turning its
back on private sector involvement.
‘Public reform isn’t the panacea either,’
he adds. Rather, it is an acknowledgement of the reality of the extent to
which water services are in the hands
of the public sector, meaning the bank
has to engage with public sector
reforms if it is to help promote
improvements in the water sector
around the world.‘They are our basic
material,’ says Kingdom.And it is not
just the bank which has to look at how
to ensure the necessary incentives and
resources are in place to turn around
the public water sector.‘If you are
serious, and I think most countries
have to be serious about public sector
reform, then there is a need for a lot of
thinking at the national level.’ ●

Characteristics of well-performing public water
utilities.Aldo Baietti,William Kingdom and
Meike van Ginneken.Water Supply &
Sanitation Working Notes. Note No 9, May
2006.Available at www.worldbank.org.
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Capitalising on international funding
for infrastructure projects in China –
lessons from case studies
Any utility embarking on a major project could learn from
the experiences of other utilities and other projects. Here,
XIU HUA ZHANG and CHI RONG HUANG look at Chinese projects
backed by the World Bank and the Asian Development
Bank to see what lessons there are for the future on
issues such as design, tendering, land acquisition and
construction.

ncontrolled industrial and
municipal wastewater
discharges have caused the water
environment in the People’s
Republic of China (PRC) to
deteriorate. Municipal wastewater
is a major contributor to pollution
of the country’s rivers and lakes,
with the most severe impacts in the
water-deficient northern region.
In cities at regional and administratively-higher levels, only 30% of rivers
meet their designated water quality
standards1 compared with the objective
of 60% set by the government in the
Tenth Five-Year Plan (FYP) (2001 to
2005). In seven major river basins (Hai
River, Huai River, Liao River,Yangtze
River, Zhu River, Songhua River, and
Yellow River), 52% of river courses do
not meet the standard for potable water
resources. Eutrophication is occurring
in all three prioritised freshwater lakes
– Tai Lake, Chao Lake and Dianchi
Lake. Surface water sources serving
municipal water supply systems are
polluted to levels unacceptable under
PRC water quality standards.
In addition to enacting environmental
protection laws and implementing
regulations that emphasise preventive
measures, the polluter pays principle
and decentralised environmental

U

management, the PRC government
has also undertaken numerous
programmes, including ones involving
wastewater management. Industries
were ordered to treat wastewater to
acceptable standards by the end of
2000; municipalities have been
required under successive FYPs to
address wastewater collection,
treatment and disposal; and pollution
control plans have been developed and
partially implemented for the key
water basins.
In order to improve the situation,
PRC government policy requires that
urban environmental pollution and
ecological damage be controlled by
2010. PRC government guidelines
(Notice 2000 (36)) require that major
cities with populations over 0.5
million, such as provincial capitals, have
a wastewater treatment rate of not less
than 60% by 2005 and 70% by 2010.
The Asian Development Bank
(ADB) and World Bank have provided
significant funds to the PRC in the last
decade for infrastructure projects,
which have been mainly focused on
improving the environment. Since local
governments are not able to fund these
projects, the international funds have
become critical for those that have an
urgent need for improved infrastructure.

This article was prepared for a special session organised by the Water Environment
Federation during the IWA World Water Congress, Beijing, China, September 2006.

Many PRC cities and municipal
wastewater companies have come a
long way and are aware of the actions
needed to deliver a successful project
throughout its life.This paper intends
to summarise representative case
studies so that other cities can benefit
from previous project experience and
possibly prevent unnecessary
difficulties in future projects.
Case studies from different
municipalities and regions, as well as
various funding agencies, have shown
that infrastructure projects can be
undertaken in a number of different
ways. Nevertheless, sound planning
and engineering can definitely make
the difference to the ultimate goal of
the project: environmental protection
and improvement. Based on the
technical assistance provided by the
ADB or World Bank, the different
approaches to implementing projects
can cause heated discussions with the
local government agencies or project
owners about ideas for the project that
conflict with their own.
In the last decade the PRC has
constructed hundreds of municipal
wastewater treatment plants, but after
plant commissioning and start-up, it
has been found that only a small
percentage are being well operated
(some are not even in operation) for a
variety of reasons.This paper focuses
on how successful project owners
have learned to facilitate the project’s
main objectives: environmental
improvements that are sociallyresponsible and economically sound.
Any project using funds from the
ADB,World Bank or other
international financial institution (IFI)
can benefit from the experiences from
existing projects, both those that have
been successful and those that have
met with difficulties.As the ADB and
World Bank have provided most of
the loan funding for PRC
infrastructure projects, this paper has
used projects funded by them as
representative examples.
The governments of Shanghai,
Fuzhou,Tianjin,Wuhan and Harbin
municipalities, and Anhui, Hebei,
Henan, Shandong, Jilin and Guangxi
provinces have first-hand experience
of using ADB funds to facilitate their
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projects.The governments of
Shanghai,Tianjin, Chongqing and
Guangzhou municipalities and Jiangsu,
Hubei, Hebei, Shandong and Guangxi
provinces have used World Bank funds
to facilitate their projects.All of these
faced similar situations: heavilypolluted water being abstracted by
their water supply system intakes, or
water quality in water bodies within
their jurisdiction not meeting national
standards.
Most projects using international
funds in the PRC need to go through
a priority listing process undertaken by
the National Development and
Reform Commission (NDRC).After
the project has been identified and
discussed with the IFIs, the project
owners begin preparing the project
proposal.After this is approved, the
project owners prepare the required
reports.These include, but are not
limited to, an engineering feasibility
study (EFS), environmental impact
assessment (EIA) and resettlement
action plan (RAP).The EFS and EIA
reports must be reviewed by various
agencies, such as the NDRC, the State
Environmental Protection
Administration, and the Ministry of
Construction.The RAP needs to be
endorsed by the local government.
Discussion
The use of international funding for
infrastructure projects should not only
depend on foreign funds to support
project financing, but should also
capitalise on opportunities to aid the
project by using international
experience and practice to undertake
the project more efficiently. Some of
the lessons learned from the projects
are noted below.
Domestic approval procedures
versus international practice
The PRC government requires that
any infrastructure projects using
international funds must submit a
project proposal for approval as a first
step.The NDRC is the agency
designated to review the proposed
project scope and basic financing plan.
Preparation and approval of the project
proposal typically takes a significant
amount of time, as the project owners
have to prepare a well-scoped and
reasonably-financed project.
This sometimes leads to the project
proposal requiring significant revisions
and causes delays in processing the
loan, especially when international
funds also require an independent
assessment of the project.Without an
approved project proposal, the EFS will
not be prepared. Since the EFS is the
backbone of the EIA and RAP, the
timing of EFS preparation dictates
when the EIA and RAP are finalised.

In the PRC, every city has an
approved urban master plan that sets
out its urban development, including
all infrastructure, up to 2020. In most
cases, the available sites for a wastewater treatment plant have dominated
the design of the sewer network
systems so the project scope cannot
include serving the areas of greatest
need. In addition, the approved master
plans were prepared in the mid-1990s,
and have not been updated since.
Most master plans did not take into
account the high growth experienced
in many PRC cities.Apart from in
cities that have updated their master
plans, actual project implementation
sometimes does not comply with the
master plans.This non-compliance can
be attributed to political decisions,
rushed decisions, or decisions not
supported by good data.Achieving
ADB or World Bank funding requires
intensive, independent assessments,
normally by a consultancy team, to
balance the different project objectives.

IFIs do not necessarily need to force the
adoption of practices that they believe to be best
for projects. Instead, good and generally
acceptable international practices should be
introduced to allow project owners to understand
the benefits of applying them.
It is sometimes difficult for local
project owners to understand the IFI
requirements and to cooperate and
accept them.
In the PRC, once a project proposal
is approved, the EFS will be prepared
to match whatever has been chosen in
the project proposal. In reality changes
do occur, but most project owners and
their design institutes are not keen to
implement these because it may cause
difficulties with the review agencies
and make additional work for them. If
the assessments obtained by the
funding institutions require the project
owners to provide justifications for the
design basis, this delays the project even
further.Whether there are any
approvals or third party reviews
required for the project or not, the
project owner must plan the project
comprehensively.
Design and specification preparation
Rushing to start projects without a
well-planned scope and with
insufficient basic data has led to delays
in starting and completing some
projects. In order to obtain a loan,
some project owners have asked the
design institutes to complete
alternative analysis and cost estimates
without sufficient support and data.
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This rush for engineering plans and
budgets often negatively impacts on
the project, from its commencement
to the operational stage.
In some cases, the basic design
used for the tender has undergone
significant changes and there have been
unexpected construction variations. It
is local practice that once the basic
design has been approved by the
relevant government agencies, project
owners are liable to start tendering. In
such cases most of the quantities and
technical specifications are relatively
rudimentary, unlike conventional
tendering, in which a detailed design
will be available.
Government cost indexes for
materials and equipment used for EFS
and basic design are sometimes not
compatible with market prices, and in
most cases are higher than the bid
prices. Procurement contract packages
should be carefully and thoroughly
discussed before a contract is tendered.
This will allow project owners to
evaluate their manpower and resources
and to plan better for the mode and
size of the procurement packages,
ensuring the coordination and
management efforts for their staff.
The requirement to accept the most
competitive bid sometimes creates
problems when the bid is much lower
than the estimate.This has subsequently
led to claims based on inadequate
designs or poorly-defined scopes.
Although a contract award value that
falls below the original budget is not a
bad result for the project owners,
allowing them to save on construction
costs, most international loans require
advance payments, such as up-front
fees and/or commitment fees, which
would be significantly lower if the
budget had been prepared based on
market prices.
Overall, loan surpluses are not good
for the financing plan. In most cases, a
loan surplus can be used for additional
project components.Typically, a
mid-term adjustment for the project
can be undertaken to use up a loan
surplus with IFI approval.Again, the
approval process for the adjustment
takes longer to gain both domestic
approval and international review, and
often results in additional delays to
overall project completion.Therefore, a
well-planned design should minimise
any of these negative factors to ensure
that the project can be implemented
within budget and does not create
additional burdens for the project owners.
Financing plan
International funds to support project
construction not only provide money
for building, but also cover the loan’s
service charges (up-front and
commitment fees, and technical
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assistance) as well as contingencies.
Typically, physical and price
contingencies are required in any
international projects. In the PRC, the
experience with loan surpluses in
previous projects has discouraged the
inclusion of contingencies in loans.
This does not always help some owners
at the end of their projects.As noted
above, using the basic design as the
foundation for tendering precludes the
inclusion of contingencies, so any
unforeseen costs may have to be
carried by the project owners.
Capitalising on low and variable
interest rates, the grace period and the
longer payback time are the main
reasons for obtaining loans from IFIs.A
five-year grace period is generally
offered to project owners, but due to
slow implementation of the
preliminary work, is seldom fully
applied.The preliminary work includes
receiving approvals for the EFS and
EIA, endorsement for the RAP and
preparation of the basic design and
preliminary bidding documents.
After these are completed to an
acceptable level, project implementation can proceed at a pace more closely
matching the original schedule.
Sources of local counterpart funds,
whether from tariffs, grants or bonds,
are not always available as planned.
This limits the project financing plan,
and affects implementation. Phased
construction for the treatment works
system should be considered based on
the urgency of the project, thus
optimising the system and the financial
burden on the government.
Contract tendering and awarding
Normally, bidding documents for
different procurement packages,
such as civil works and materials or
equipment, are prepared based on
international-standard applications
and comply with the relevant PRC
regulations. If necessary, prequalification is undertaken before the
invitations to bid for the various
procurement packages, such as civil
works, are opened for international
competitive bidding.
After the required public
announcement period for the bid
invitation, submitted bids will be
opened in public and recorded.The
bids are then evaluated according to
the evaluation criteria stipulated in the
bid documents.The bid evaluation
process is designed to be fair, equal and
transparent, and a bid evaluation
committee consisting of personnel
from the government expert system is
generally assembled for the final bid
evaluation. Personal preferences or
political influence are not supposed to
affect the results.
Since the bid documents stipulate

the criteria and a bid evaluation
committee exists, the final decisionmaking should be delegated to the bid
evaluation committee.The committee
should provide an equal, fair and
professional judgment on all bids and
recommend the most qualified and
competitive bid to the project owner.
After the bid award, but prior to
contract signing, some negotiation
occurs over goods and materials.The
non-negotiable concept is not strongly
enforced, because most project owners
feel they would like to maintain a good
relationship with their contractors, so
that the project can be completed in a
non-contentious manner. However,
they do not realise that they lose their
strong position if they accede to the
contractor’s demands during the
contract signing process, and create
opportunities for other bidders to
protest about unfair or unequal
treatment of their bids.
For each procurement, whether an
international or local competitive bid,
it has been proved that without very
clear and specific wording in the bid
document, there is little chance of
having a well-delivered contract.
Land acquisition and resettlement
Recently, the land acquisition and
resettlement activities relating to
construction projects have drawn
much attention, especially to the PRC
government, because the people
affected have expressed their
unhappiness or dissatisfaction with
their compensation or livelihoods
following the project.
Most cases occur because local
government agencies do not provide
the compensation packages stipulated
in the endorsed RAP, and sometimes
use the funds to acquire more land
than is needed. Occasionally during
construction, a contractor cannot start
or complete a project because land
acquisition, either temporary or
permanent, is unsuccessful, further
exposing the owners to claims by
the contractor.
Internationally, land acquisition and
resettlement issues are one of the most
critical elements that need to be
resolved before project construction
can begin.There are different definitions and compensation rates related to
land acquisition in the PRC from
international practice.These differences
can still be resolved to meet the best
interest of both the people affected and
the project.
After the endorsed RAP is
publicised, all of the required actions
relating to the project should be
undertaken without any variations.
Activities for the RAP tend to be more
sensitive and somewhat more difficult
for project owners to implement

during the project.The budget for the
RAP usually becomes a burden to the
project due to its scope and the funds
and extra effort involved.
A well-planned construction
project that coordinates with other
urban development projects can
easily mitigate land acquisition and
redundant construction impacts on
the environment and save costly land
acquisition and resettlement
compensations.
Construction activities
and supervision
Enforcement of construction quality
control and site safety are two major
areas likely to be new to most PRC
project owners and contractors.
Although the government has
introduced laws relating to worker
safety and industrial hygiene, limited
attention has been given to construction sites.There have been instances
of insufficient safety training, inappropriate mitigation measures and
inadequate protection gear provided
to construction site workers.
Construction supervision is
normally carried out by a local
company, which will be following local
regulations to undertake its daily site
supervision activities. Either because of
a lack of experience or insufficient
budget to support site inspection, the
construction supervision team is
sometimes less effective than it should
be in providing professional services to
the project owners.
Supervisory companies should
function as independent entities to
ensure that all required specifications
are met. Project owners should take the
opportunity to ask contractors to apply
the highest construction quality as per
the technical specifications and enforce
site safety, including adequate training
and protection gear for construction
workers. Supervisory companies
should be responsible for quality
assurance and enforcing safety
requirements based on PRC laws and
regulations, at a minimum.
Capacity building
Traditionally, wastewater companies are
established in the PRC to implement
government infrastructure projects.
These companies are mostly staffed by
government personnel and sometimes
initially operate under a bureau or
government department. It is the
intention of the ADB and World Bank
that these companies become managerially and financially autonomous as far
as their projects are concerned.
To equip new managers for their
tasks, training in construction, financial
management and modern management techniques is usually provided
during project implementation. In
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addition, all related staff development
and training in company operations is
arranged during project implementation.Typical advisory services offered
to help the project owners include
assistance with working and liaising
with the various departments and
agencies of local government; assistance
with operation and maintenance of
project facilities; and assistance with
financial operations, including the
responsibility for repaying all loans.
Project owners should use the
opportunity to increase the capabilities
and capacities of their staff.
Operations
Most wastewater treatment works built
in the PRC over the last decade face
similar problems: low wastewater
quantities and weak wastewater
strength in the initial start-up period;
unstable wastewater characteristics due
to the high percentage of industrial
wastewater; inadequate sewer
collection systems; a shortage of longterm wastewater monitoring data to
support operations; inexperienced
operational staff; and low wastewater
tariffs and collection rates.
Insufficient historical data for
wastewater generation leads to
designing-in excess treatment works
capacity. More long-term monitoring
programmes need to be developed and
data collected in the early stages of
projects not only to support the design
but also plant operation.Although
having a separate sewer system is the
goal of most urban master plans,
achieving this target takes a long time
and is too costly for most of the PRC.
Because of this, weak wastewater
strengths are expected, but designs
cannot accommodate this.
The country needs to enforce
pre-treatment of industrial wastewater
to ensure the long-term safety of its
sewer networks and treatment works’
operations. Coordination of
government enforcement agencies
is a critical task that needs to be
emphasised, especially of the
environmental protection and urban
construction bureaux. Operational staff
should be trained prior to the treatment works commissioning, preferably
during the equipment installation
and/or construction periods. Lack
of funding for operations and
maintenance is a genuine problem for
most treatment works built so far.
Cities may have increased tariffs to
meet the need to pay back their loan
and fund operations and maintenance,

but because of low collection rates or
insufficient transfer of tariff funds from
the collection agency, regular plant
operation can become inefficient or
sometimes fall idle.
Conclusions and recommendations
Any infrastructure project can be
implemented in accordance with local
codes and regulations to achieve their
intended purpose, whether using local
financing, foreign aid or loans.There
are advantages and disadvantages in the
various funding sources. IFIs do not
necessarily need to force the adoption
of practices that they believe to be best
for projects. Instead, good and generally
acceptable international practices
should be introduced to allow project
owners to understand the benefits of
applying them.
This paper has focused on project
cities that have used international loans
to construct infrastructure projects and
there is a hope that the lessons they
have learned can be used in subsequent
projects, so that they can more easily
and smoothly achieve their objectives.
It is hoped that the conclusions and
recommendations summarised below,
which are based on generally accepted
international standards and practices,
will be useful and constructive for
future projects, and will smooth project
implementation.
Project timing, from project proposal
to implementation, should be well
planned in advance, so that fewer issues
delay project implementation, whether
through domestic approval procedures
or the requirements of international
practice.
After the project is identified by the
government and accepted by the IFIs,
the project proposal should be prepared
based on the best available knowledge
of the project. Project proposals should
not be prepared purely based on master
plans or to meet unsupported
expectations.Afterwards, the EFS and
EIA should be prepared by certified
design institutes and receive approvals
from the related agencies.
Master plans should be updated
based on the growth and development
of the service areas to provide up-todate urban planning.This would mean
that inappropriate siting of sewer
pumping stations or treatment works
would not lead to the construction of
over or under-capacity systems. Phased
construction should also be considered
to meet actual requirements and
financial affordability.
Design guidelines and specifications

should be more flexible and practical
in order to meet the different project
conditions or requirements. Lessons
learned should be used in future
designs and long-term monitoring
data should be acquired to support
system modifications or upgrades.
Cost indices should be used for
reference only and should not be used
directly for budgeting. Market prices
for goods, materials and equipment
should be collected more frequently
and comprehensively to serve as a
backup for the budget estimates.
Discharge permits should be
classified into more levels to suit the
actual conditions in protected water
bodies.Total quantity control or waste
load allocation methods can be used
for the permit setup and for the
water bodies.
Land acquisition and resettlement
issues should be settled prior to project
implementation to minimise the
extent of revisions or schedule delays
because of objections from the
people affected.
Technical assistance, either offered
with the grant or loan, should be used
as a resource for project owners to
improve and enhance their experience
or remedy inadequate manpower, to
help with project preparation, design
reviews, tendering and advice during
project implementation, in order to
mitigate differences between local
requirements and international
standard practice.
Operator training should be given in
the early stages, even during construction. Funds for treatment works’
operation and maintenance should be
available and provided in a timely
manner by the agencies responsible or
directly by the wastewater companies.
Post-project evaluation should be
undertaken to justify what was planned
and what has been achieved, and what
can be done to improve future
projects, particularly in the use
of international practice for the
domestic preparation and execution
of projects. ●
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1
The PRC Environmental Quality Standards have five classes for surface water quality based on their use. Class I is for water resources and nationally protected bodies
of water. Class II is for high-value fish production areas, Category A protection areas, and spawning habitats for fish. Class III is for potable water resources, Category B
protection areas, general fish protection areas, and swimming areas. Class IV is for general industrial water sources and non-contact recreation areas. Class I water
sources are the best in quality and Class V are the worst.
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Partnership instead
of privatisation
Many people have a negative view of privatisation, while
for others the term suggests a narrow range of options
when applied to municipal water and wastewater services
provision. MANFRED RAUCH argues that a wider range of
alternatives needs to be considered, and that successful
examples are available.

Design

Construction

Operation

Financing

n public discussions about
privatisation and globalisation,
the topic of what alternative
models can be used to deliver
solutions, especially in the
environmental engineering sector,
still receives limited attention.The
use of what are very shallow
descriptions causes reluctance and
fear within municipalities.Also the
prevailing political view in the
current and future countries of the
European Union regarding grants
is aligned somewhat against
alternative approaches. Despite a
great need and the prevailing
problems of the municipalities,
only some sort of ‘black and white
painting’ is practised without
clarifying the real advantages and
disadvantages of the approaches.
In the end, it is a political discussion.
The figure shows a number of
alternative organisation models.These
are generic and have to be adjusted
to every individual project.The

I

organisational models represented are
not a ‘privatisation’ of the municipal
service, such as seen in England or
France. Instead they are based around a
pure service which the private partner
provides according to the request of
the municipality.
The public needs to consider the
following advantages offered by the
various models, especially the Design,
Build and Operate (DBO) model:
• delivery of a design that can be built
more readily
• innovative solution to design issues,
• better value for money, in particular
over the life cycle of the works,
• better risk allocation, and
• greater certainty regarding
construction and operational costs.
Typical examples where the DBO
approach to procurement is becoming
more popular are major service plants
such as water and sewage treatment, as
well as other infrastructure projects,
where the contractor is not only
Treatment plant
serving Pivovarna
Lasko, Slovenia’s
largest brewery.
WTE built the
turnkey anaerobic
pretreatment
system in
combination with
the WTE Design
Build Operate Model
WWTP of the city of
Lasko.

}

}
}

Design-Build Model

Design-Build-Operate Model

Design-Build-Finance-Operate Model

responsible for the design and
construction of the facility, but has a
further responsibility to operate that
facility for 20-30 years before handing
it over to the employer.
The base of these models is the
partnership between the public and the
private sector. Partnership means a
contract between the public contractor
and a private party to design, build, and
operate a facility for a defined period,
after which the facility is handed back
to the public sector.The facility is
financed by the public sector and
remains in public ownership throughout the contract.The key driver is the
transfer of operating risk in addition to
design and construction risk.
At the present time, since suitable
forms of contract are not available,
DBO contracts tend to be based on an
amended version of standard contract
conditions such as the FIDIC Yellow
or Grey Book. However, whilst
standard contracts cover the design and
build elements of a DBO contract,
there is a lack of a standardised
document which addresses the risks
and responsibilities associated with the
long term ‘operation’ phase of such
a contract.
Similarly, procurement procedures
should be adjusted to cover the ‘operation’ element of DBO, especially with
respect to the risks and responsibilities
of the parties. It should be noted that
there are a lot of positive experiences
to date in tendering such contracts.
Adding financing creates a model,
called the DBFO Model, where a
contract to design, build, operate and
finance a facility lasts for a defined
period.All EU grants have the
restriction that the public subvention
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PROCUREMENT

The south-west Moscow (TOP) and
Zagreb treatment plants

Alternative approaches to private sector involvement
Zagreb
Client: City of Zagreb, Croatia
Capacity: 1.5 million population equivalents
Investment: >€200 million
Description: Planning, construction, financing and 30 years operational management of the waste water
treatment plant including administration and operation buildings. Construction and financing of the main
drainage channel and main collecting pipeline, road connection and bridge.

Lasko
Client: Pivovarna Lasko, Slovenia
Capacity: 0.5 Mm3/year industrial wastewater
Investment: €4 million
Description: Pivovarna Lasko is Slovenia’s largest brewery. WTE built the turnkey anaerobic pretreatment system
in combination with the WTE DBO Model WWTP of the city of Lasko.

South-west Moscow
Client: City of Moscow, Russia
Capacity: 250,000 m3/d drinking water
Investment: €200 million
Period of planning and construction / operation: 2003-2006 / 2007-2016
Description: WTE is the first foreign company actively participating in the water supply of Moscow. The drinking
water plant Moscow South-West will supply a large part of the city of Moscow’s 12 million inhabitants with fresh
drinking water and is built on a DBFO Model basis, with a contract period of 10 years after completion.

Further references
Design-Build-Operate model sewage disposal Windeck (Germany)
Design-Build-Operate model sewage disposal Kranjska Gora (Slovenia)
Design-Build-Operate model sewage disposal Bled (Slovenia)
Design-Build-Operate model sewage disposal Lasko (Slovenia)
Design-Build-Operate model sewage disposal Kötschach - Mauthen (Austria)
Design-Build-Operate model Waste Water Treatment Plant Zell am See (Austria)
Design-Build-Operate model Waste Water Treatment Plant South Butowo (Russia, Moscow)
Design-Build-Operate model Waste Water Treatment Plant Zelenograd (Russia, Moscow)
All these projects mentioned above have been successfully realised.

Ongoing projects
Design-Build-Operate model Waste Water Treatment Plant Nikosia - Anthoupolis (Cyprus)
Design-Build-Finance-Operate model sewage disposal Zistersdorf (Austria)

belongs to the public.Therefore the
facility should not necessarily be
owned by the private sector for the
contract period, but the private partner
cares for the co-financing.A key
driver is the utilisation of private
co-financing in addition to the transfer
of design, construction and operating
risk.The contracts can be more

complex and tendering process can
take longer than for DBO or DB
Models, but there more opportunities
for optimisation too.
For these reasons, and because of the
great need that exists at a time when
grants are running short, the EU and
several countries have been attending
to this topic for several months.
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Unfortunately, discussion is only very
shallow again. In the foreground of
these so-called PPP-models stand
models for motorway construction,
where it is primarily a matter of
concession models. One hardly ever
dwells on the special requirements of
the environmental engineering sector
(social aspects, security of supply and
disposal, law of grants, law of fees,
municipal law, etc.).
Instead the success of already realised
projects should be used and these
projects should be enhanced.There is a
tendency to invent a ‘new’ model with
new failures, but things can also go the
other way, as the reference projects of
WTE Wassertechnik GmbH have
been showing for more than 15 years.
In different countries, so-called Design
Build Operate models (planning,
construction, operation over 15 up to
30 years) have been realised in the
water supply and sewage disposal
sector.This has only been possible
thanks to the interest of a few
municipal representatives, who used
the opportunity for competition to
contract the investment and the
operation and financing in one tender
procedure for their municipalities and,
in turn, for the citizens.
WTE can refer to a lot of successful
DBO and DBFO projects in the water
and wastewater sector (see box). In
these cases the partnership between the
public and private sectors led to high
technical and environmental standards
and an optimized whole life
costing approach. ●
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