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Donors agree $1.5b in follow-on investments in Africa’s water sector
onors have made a follow-on investment
of nearly $1.5 billion for water projects
in Africa through the African Water Facility
(AWF), an initiative of the African Ministers’
Council on water.
AWF co-ordinator Akissa Bahri told a
forum in Tunisia to mark the 10th anniversary since the initiative was launched that
the investment has been made over the
past ten years, saying it is ‘a major
achievement’ for the facility.
The meeting brought together over 34
stakeholders and observers, including
African Development Bank (AfDB) and
AMCOW representatives, representatives
from all AWF donors, water ministers
from two countries and the Principle
Secretaries of the Water Ministries of
two more countries.

D

The AWF, which is hosted by AfDB, says
over the past ten years it has achieved a
leverage ratio whereby each $1.24 it
contributes has on average attracted a
further $49.45 in additional investment
in the water sector in Africa.
‘AWF completed projects will benefit an
estimated 3.2 million people with access to
improved sanitation facilities and over 2.8
million people with access to improved
drinking water sources,’ AfDB’s
statement said.
This comes after a recent report from
WHO and UN Water which says that 38
African countries are among those that
need to scale up efforts to increase access
to water, sanitation and hygiene (WASH)
services, despite some having made
huge strides between 1990 and 2012.

The UN-Water Global Analysis and
Assessment of Sanitation and DrinkingWater (GLAAS 2014) report, prepared after
a survey of 94 countries and 23 external
support agencies, says despite some
achievements in the water and sanitation
sector, up to 748 million people lack access
to an improved source of drinking water
while billions ‘lack access to safe drinking
water that is reliably and continuously
delivered in sufficient quantities’.
Many of the countries face challenges of
critical gaps in monitoring, weak country
capacity to implement plans, and insufficient funding despite increased international aid for the WASH sector. However, the
report commends some African countries
for their initiatives to extend WASH services
to all. ●

WSP report warns of crisis blow to wastewater service development
new report from the World Bank’s
Water and Sanitation Program (WSP)
warns that while water utilities around
the world are able to provide water
services to more people than in previous
years, the financial crises of 2008 and
2010 have hampered utilities’ development
and delivery of improved wastewater
services, especially in poor urban areas.
The IBNET Water supply and sanitation
Blue Book 2014, which analysed data
from 4400 utilities in over 135 countries
and territories, also found that despite
the difficulties the sector overall showed
continued signs of improvement, as
municipal water utilities optimised
operations over the past decade.
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As a result, the utilities are better able
to withstand accelerated urbanisation
and the impacts of the triple crises of
food, fuel and finance, the report concludes. In addition, an increasing
number of utilities now handle water
billing, collection and management
through metering, which is a shift in
the norms for utilities, it adds.WSP
senior manager Jyoti Shukla said:
‘To improve services and secure
the resources necessary for meeting
increased demand, water utilities need
a source of comprehensive, reliable
data that compares their performance
with that of similar utilities elsewhere.
‘The Blue Book provides comparative
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information on utilities’ costs and performance, while at the same time offering a
global vision of the state of the sector in
developing countries.’
The Blue Book builds on an inaugural
2011 report and highlight trends and
monitors the effects of recent crises
to help water utilities and governments
improve services for all, including the
poor.
It analyses water sector developments
from 2006 to 2011 to identify improved
approaches in building comprehensive
indices for water utilities’ performance
assessment, and provides a comprehensive look at recent water performance in
over 100 countries. ●
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Development banks welcome G20
infrastructure initiative
he key multilateral development banks (MDBs) have issued a
statement welcoming G20 moves to increase the global focus on
infrastructure.
The influential group – the African Development Bank, the
Asian Development Bank, the European Bank for Reconstruction
and Development, the European Investment Bank, the InterAmerican Development Bank, the Islamic Development Bank,
the World Bank and the International Monetary Fund – welcomed
the G20’s emphasis on infrastructure and the new G20 Global
Infrastructure Initiative, and said they looked forward to contributing to its implementation.
In the statement, the banks note that the infrastructure gap in
emerging and developing economies is broadly estimated at over
$1 trillion per annum. ‘Meeting these needs will require renewed
efforts to mobilise resources from existing as well as new sources
of finance, including from institutional investors,’ the banks said.
‘MDBs have the knowledge and experience to leverage greater
private sector involvement in the infrastructure sector worldwide
and are developing new platforms to mobilise private finance on
a larger scale.’
The statement points out that ‘the critical barrier to achieving
an uplift in infrastructure investment in emerging and developing
economies is not a lack of available finance, but an insufficient
pipeline of bankable projects ready to be implemented. In
response, MDBs are strengthening project preparation through
specific or dedicated project preparation facilities (PPFs).’
The banks conclude by saying: ‘We stand ready to bring our
experiences and skills to the G20’s work on infrastructure and
to support a proposed new Global Infrastructure Hub. We are
well placed to contribute to knowledge sharing and creation
of infrastructure networks.’
The statement adds that the banks look forward to partnering
with the G20 to convene knowledge sharing events and develop
practical tools to assist infrastructure policymakers and practitioners, and would bring their existing collaboration on knowledge and
capacity building initiatives to the table to help countries learn from
each other how complex projects have been planned, structured,
tendered and implemented. ●
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EBRD and SECO unite to fund
wastewater improvements
he EBRD and the Swiss State Secretariat for Economic Affairs
(SECO) have joined forces to enable Khujand, the main city of
northern Tajikistan, to modernise its wastewater network and
reconstruct an old wastewater treatment plant.
The EBRD is providing a $3.5 million loan, and SECO is
providing a capital grant of $5.4 million for the city’s water
and wastewater utility, the Khujand Water Company.
Some of the new financing will also be used to upgrade the water
supply, providing running water for the first time to around 15,000
people in settlements near Khujand.
Richard Jones, EBRD head of office in Dushanbe, said:
‘The planned modernisation programme will significantly
reduce pollution and public health hazards.’
SECO country director Peter Mikula said: ‘The cooperation
between SECO, the EBRD and the city of Khujand dates back
to 2004 and our first joint water project in the city. The projects
have been highly successful and the project structure has served
as a model for water projects elsewhere in the country and the
region. ●
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The ‘Choose Tap’ campaign – making a stand
for tap water
Choose Tap is a broad, community-based initiative promoting tap water and is the first fully integrated,
grass-roots programme of its type in the world; designed to cause a shift in the way people, especially
youth, relate to tap water – particularly in the face of bottled water marketing, which infers bottled is
superior to tap water. PAT MCCAFFERTY and GLENN WILSON discuss the components of the Choose Tap
campaign and its success so far.
n late 2011YarraValley Water
created the ‘Choose Tap’
programme to address community
concerns with bottled water,
improve community health
outcomes, and enhance customer
perceptions of value.
The issue being addressed can be
encapsulated as follows:
• Every year,Australians spend over
$500,000,000 on bottled water, a
product that on average costs 2000
times more per litre than tap water
in Australia (Dalley, 2013)
• Only half these bottles are recycled,
with the rest going into landfill
• Australia’s skyrocketing rates of obesity
and diabetes are linked to poor diet,
including excess soft drink consumption (Cook, 2011; Crowle andTurner,
2010, Department of Health, 2011)
• YarraValleyWater research showed that
customers’ perceptions of tap water
were affected by marketing campaigns
for bottled water; this impact has been
widely discussed for over a decade
(Jewell, 2014; Pentland 2003)

I

The ChooseTap programme set out to
achieve the following objectives:

• Improve environmental and health
outcomes in the community
• Enhance perceptions of tap water
• Provide broad-based awareness and a
platform for positive engagement
• Cause a beneficial shift for future
generations in terms of how they
relate to tap water
Other cities’ tap water campaigns are
primarily targeted at restaurants or have a
one-dimensional element, such as giving
away a refillable bottle. ChooseTap is the
first fully integrated, grass-roots programme of its type in the world and is
designed to cause a shift in the way
people, especially youth, relate to tap
water. ChooseTap was initiated as a result
of customer insights and the marketing
and communications strategy was
designed to engage, educate and change
behaviour, with the key messages targeting children and youth, the sport and
health conscious, the environmentally
conscious, and families.
This initiative is cutting edge for a
water utility. ChooseTap gives tap water
a ‘differential brand’, providing meaning
and emotion to a commodity. It addresses
situational factors by making drinking tap

A smartphone app was launched so users can find their nearest tap water drinking fountain.
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water more accessible and convenient,
it addresses awareness and involvement
through multi-channel communications
and activations, and it challenges attitudeand value-based issues around drinking
tap water. It is connecting with audiences
all over the world through social and
online media, advancing a positive public
image of excellence in marketing and
communications.
The Choose Tap programme
The initial elements of the programme
comprised the creation of a logo / mark
and a slogan:‘Be Smart, ChooseTap’.The
logo is specifically designed for universal
application by proponents of ChooseTap.
From a brand perspective, the logo is
casual (non-corporate), friendly and
intended to send a positive message and
association with health and the environment.The word ‘Choose’ was intentionally inserted so as to avoid a perception
of the over-zealousness and sometimes
negativity that is often associated
with other environmental and health
campaigns.
The initiative has been developed and
implemented with more than just marketing and communication of the key
messages. Integral to the programme is
grass roots activations that are designed
to engage and effect change. Digital and
social media have also been a strong
innovative tool for the programme.
The first activation in the programme
was the design and installation of water
refill stations, to provide convenient
access to fresh tap water.The concept
extends across many different segments of
the community, due to its powerful
messaging associated with health, the
environment and affordability.This led to
a comprehensive design of activations and
communications, with careful thought
given to the clarity and engagement of
the messages and the specific target
audience.A few examples of this can be
found in following communications and
activations:

CUSTOMER ENGAGEMENT

Technology
In October 2012 we launched the first
smartphone application of its kind in
Australia that allows customers to find
their nearest drinking water fountain
when they are out and about. Not only
can users search and find the nearest
drinking water taps, but they can also
map out a walking, running, riding route
and select appropriate filling points along
the way.The ChooseTap smartphone app
lets people locate their closest drinking
water anywhere inVictoria (growing to
anywhere in Australia).
Schools and early learning education
programme
‘Tap Man’, the ChooseTap mascot, visits
schools to talk about the benefits of tap
water and provide materials including
activity books (with a crew of personable
characters that the kids love), posters, and
games. It is a 45-minute incursion that is
an interactive and engaging activity that
gets students up and moving as they learn
about the effects of dehydration on their
bodies, as well as the environmental
benefits of choosing tap water over
bottled beverages. Many schools raise
funds by selling our refillable water
bottles instead of conducting ‘chocolate
drives’ (a traditional source of fund raising
in Australia), leaving a lasting legacy in
terms of health outcomes.The primary
education programme has been extended
to early learning education, including a
catchy song that all can join in with.
Hospitality partnerships
ChooseTap-branded cafes and restaurants
promote the programme while providing
free tap water.The ChooseTap Facebook
page promotes tap water friendly eating
venues (including a location map).
Corporate health & wellbeing
As an added value for non-residential
customers, the ChooseTap message is
able to be incorporated into corporate
health and wellbeing programmes,
through workplace interventions, giving
water bottles to employees, ChooseTap
merchandise, and engaging posters for
livery within the workplace.
Comprehensive communications underpin all these activations using both push
and pull marketing to communicate
ChooseTap key messaging. Further
cornerstone and situational elements
of the programme are:
• Water refill stations – drinking tap

Every year, Australians spend over
$500,000,000 on bottled water, a product that on
average costs 2000 times more per litre than
tap water in Australia

water refill stations have been installed
at parks, sporting grounds, universities
and shopping precincts, providing tap
water to people when they are exercising, enjoying open spaces or simply just
out and about.This in part addresses
one of the purported drivers for
bottled water (i.e. convenience and
accessibility for refilling bottles)
(becausewater.com, 2014).
• A BPA-free ‘Be Smart ChooseTap’
refillable bottle as a cornerstone for
many interactions
• Sporting and event partnerships –
discounted refillable sports bottles are
supplied to children’s sports teams,
grass-roots sport promotes the Choose
Tap message, and portable hydration
stations are provided at community
events (where bottles can be sold to
recover costs). Sports cover Australian
rules football, cycling, running, walking, football / soccer, netball and
basketball. Junior sporting clinics
with key content highlighting the
importance of hydration for physical
and mental wellbeing are also well
attended.
• Health partnerships – a number of
partnerships are in place with a range
of health organisations, including:
Australian Dentist Association, Cancer
Council, Kidney Health Australia and
Bowel Cancer Australia.These partnerships include the use of social media to
communicate messages, the provision
of refillable bottles and hydration
station providing water at key events.
The latest ChooseTap innovation is our
first targeted viral social media engagement – Dupé.The campaign, which was

filmed in a real store in Melbourne,
centres on a fictional brand, Dupé, selling
a variety of unusual products such as
‘February Moonlight’,‘GoodVibrations’
and the signature product,‘Organic Fresh
Air’, all at incredibly high prices.The
reactions of customers were filmed by a
hidden camera. It has been reported in
online media all over the world, even in
China, where it was reported with a
Chinese re-make!There is also a Dupé
online store where you can share or
gift a unique product with friends on
Facebook (http://dupestore.com.au) –
the point being that buying bottled air
does not make sense, like buying bottled
water.
Programme results
All elements of the programme have
inbuilt mechanisms to ensure timely
feedback and assessment that allows
continued development and improvements to deliver project objectives.
Evaluation tools include: tracking
research, event surveys and feedback,
school evaluation, social media dialogue
and engagement, water consumption
from refill and hydration units (units are
metered), estimates of reduced bottles to
landfill from overall consumption data
and the measurement of participation
rates for corporate, education, health and
environmental organisation.
The results to date speak for themselves, here are just a few:
• Marketing and communications
undertaken directly with over 1.7
million people to date – 85% of customers agree the ChooseTap initiative
is a good idea, 17% recall the Choose
Tap brand and 23% recall seeing and
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•

•

•

•

•

•

•

•

•

•

using the ChooseTap refill stations in
their local area
The installation of over 93 ChooseTap
water refill stations or aqua bubblers
across parks, sporting grounds, shopping precincts, schools, universities, and
hospitals
Over 50,000 BPA-free ‘Be Smart
ChooseTap’ refillable bottles in
use throughout the Melbourne
community
Over 750,000 litres of water consumed
at refill stations, saving at least 200,000
single use plastic bottles
Over 1,000,000 people using portable
units at community events to access
free drinking tap water
Over 7500 app downloads and a 4+
rating on iTunes, making drinking tap
water more accessible and convenient
Social Media: over 3000 Facebook
‘likes’, 16,000 visitors per week,
combined impressions of over
1 million and 6000 interactions
in just the last six months
Dupé viral clip – over 209,000 views
on youtube and over 72,000 views on
Break.com with no paid media.The
ratio of likes to dislikes is 32:1 or 97%
‘likes’ and the engagement is evident
through the breadth of audience
comments.The Dupé clip has recently
been awarded two bronze Lions at
Cannes media Lions (Green, 2014)
35,000+ students undertaking the
education programme and 6423
fundraising bottles sold by 53 participating schools, easing the need to use
chocolate for fundraising
Over 120 ChooseTap-branded
restaurants reinforcing the Choose
Tap messaging
Engagement with over 700,000
participants and spectators of a range of
sports and sporting events and the sale
of over 2000 sports bottles to junior
football clubs

Conclusions
This initiative is cutting-edge for a water
utility. ChooseTap gives tap water a
‘differential brand’ providing meaning
and emotion to a commodity. It addresses
situational factors by making drinking tap
water more accessible and convenient, it
addresses awareness and involvement
through multi-channel communications
and interactions, and it challenges attitude- and value-based issues around
drinking tap water. It is connecting with
audiences all over the world through
social and online media, advancing a
positive public image of excellence in
marketing and communications. Choose
Tap will result in enhanced public perceptions of tap water, increased perceptions of value for money, and increased
trust in water utilities, providing a legacy
for all water industry professionals.
The establishment of ChooseTap as a
fully integrated initiative has been two
years in the making with a limited budget
and an innovative shared costs model,
which includes the selling of refillable
ChooseTap bottles for cost offsetting and
fundraising.All the project deliverables
were met within budget and ahead of
schedule.The project has established a
long-running scalable public education
initiative that can be implemented in any
country with high quality drinking water.
YarraValleyWater has received extensive stakeholder encouragement and
public customer support (with typical
comments being:‘it’s brilliant’,‘I think it’s
great promoting tap water, we have the
best water here in Melbourne’,‘I love the
app, it’s a great idea’). ChooseTap is a
brand that can be utilised by any organisation to advocateTap water. Due to its
success, several other Australian water
utilities (nine to date) have joined the
‘ChooseTap Coalition’ and it is growing
as we speak – thus making the
programme more effective by providing

greater reach and consistency of message.
WhereYarraValleyWater customers recall
the ChooseTap brand, activations or
communications, there is a corresponding
increase (in the order of 10%) in customer
perception of value for money and
perception ofYarraValleyWater as an
innovative organisation and as caring for
the environment, as well as also overall
customer satisfaction.
With these results it is clear that the
programme is providing significant value
not only toYarraValleyWater, but also to a
number of organisations that have joined
the ChooseTap Coalition, and more
importantly it is making a valuable and
valued contribution to the community. ●
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STANDARDS

The role of new asset management standards in
achieving customer satisfaction
What does the recent release of asset management standards by ISO mean for water utilities?
BRIAN SHARMAN and CRAIG OMUNDSEN provide an overview of the ISO 5500X suite of standards, and how
it will assist with creating an environment for customer satisfaction.
Auckland, New Zealand. The new asset management standards will assist utilities in optimising asset management, leading to improved services and improved customer satisfaction. A survey in an Auckland water utility
showed different kinds of customers had different expectations, prompting changes throughout the organisation, including the asset management teams. Credit: Chris Howey / Shutterstock.

n 2007, Metrowater, a water utility
in New Zealand, led a strategic
initiative to review the way customer
satisfaction was perceived and measured across all departments of the
company. Findings determined that
what was important to residential
and business customers were very
different. Residents considered
financial costs as important, while
the business owners placed importance on the overall management
and services the water utility provided.Analysis of survey results also
showed there are specific minimum
expectations which both types of
customers have, and these may not
improve customer satisfaction; yet if
they were not met, it would result in
reduced customer satisfaction. (This
is similar to an airline, which may
not increase its customer share by
having a good safety record, but can
certainly destroy it if it does not).
Recommendations were thought
provoking, with far reaching benefits
throughout the organisation. Splitting the
perception of customer satisfaction in
two, Metrowater focused on measuring
customer value and customer experience.
Measurements in these two categories
included data collection from people
who were selected at random from the

I

customer database and people who had
had a recent and direct experience with
Metrowater. Data collected from residential and business customers were different,
focusing on what the customer type
considered important to their level of
satisfaction and the departments throughout the organisation which had direct
dealings with all customers – including
the capital projects team and those
responsible for liaising with developers
for asset creation.
Along with changing the measurements, initiatives were also carried out to
improve customer satisfaction. Providing
truth to the old adage ‘we focus on what
we measure’, the teams who were
required to measure their customers’
satisfaction found it necessary to make
improvements in these specific areas.
Between 2007 and 2010, when the
organisation was amalgamated across the
Auckland region, customer satisfaction
had risen from just over 60% to over 80%.
The new set of standards for asset
management
This year a new set of standards for asset
management were released – ISO
55000:2014, ISO 55001:2014, and ISO
55002:2014 – which are based on and
replace the PAS 55 standards for the
optimised management of assets.

Optimised asset management is necessary
for an organisation to achieve value from
assets, reduce costs and satisfy stakeholder
and customer expectations.
So how do we define our customer?
How should we measure their satisfaction? Does our company’s culture define
our customers as a noun: a person who
buys services from a business; or as an
adjective: person of a specified kind with
whom one has to deal?The difference
defines whether our company will have
the mind-set to deliver satisfaction:
fulfilment of one’s wishes, expectations,
or needs.
The ISO 5500X:2014 series specifically
refers to meeting customer needs, outlining that the ‘benefits of asset management
can include’ meeting customer expectations through ‘improved services and
outputs’, and that achieving ‘improved
customer satisfaction’ will result in
‘enhanced reputation’.
The most revealing statement about
how much customer satisfaction matters
in the new standard is within ISO
55002:2014 – which reads ‘Asset
management objectives should be
specific, measurable, achievable, realistic
and time-bound (i.e.‘SMART’ objectives).They can be both quantitative
measurements (e.g. mean time between
failure) and qualitative measurements
(e.g. customer satisfaction)’.
Further to these direct references to
customer benefits and satisfaction there
are the benefits of asset management that
will indirectly provide an environment for
customer satisfaction – affordability
(‘improved financial performance’),
environmental protection (‘managed
risk’), and not disrupting their daily lives
by digging up a road multiple times
(‘informed asset investment decisions’).
Leadership
Leadership has been talked about for years
within the asset management community.
It is therefore of comfort that all three
ISO 5500X:2014 documents clearly
define the responsibilities of top management within organisations managing
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assets. ISO 55001:2014 outlines ten
requirements to demonstrate leadership
and commitment; states what the asset
management policy to be established
shall have; and the six responsibilities
and authorities for relevant roles to be
assigned by top management. If questions
relating to the application of these
requirements are raised, ISO 55002:2014
provides the asset management community with necessary guidance.
When top management allocates funds,
commits resources and opens up two-way
communication to meet the asset management policy, it sets the scene for success. For those of us who have previously
worked in organisations where top management supported their staff, we understand the relevance of mentioning that
‘it goes without saying’. Fortunately the
standards do clearly say it – so now we can
reference the standards for a list of their
responsibilities.
Planning, support and operation
Asset management objectives and the
necessary planning to meet these objectives are enacted within the planning
section and is determined through
advanced analysis of the data collected
through performance evaluation
(explained below).The planning section
of ISO 55001:2014 includes the writing
of plans in a comprehensive format for
implementation.
It is through operation of ISO
55001:2014 that both capital project
teams and O&M teams complete their
tasks.These two customer-facing departments deliver the company’s asset management plan(s) within the arena of the
customer, creating an environment to
satisfy customer needs.
These teams do not face their tasks
alone and section 7.0 of ISO 55001:2014
outlines the support that the organisation
shall provide to meet asset management
objectives and to implement the activities
in the strategic and detailed asset management plans.
Performance evaluation and continual
improvement
To use the terms from the Metrowater
case study, performance evaluation and
continual improvement is the linkage
between the customer experience and
improving the value to the customer. By
measuring the performance of the asset
portfolio, achieving asset management
objectives and monitoring the asset
management system itself – with the

provision of a feedback loop – top
management have the ability to assess
whether an environment for satisfaction
is being realised and answer whether the
organisation is fulfilling the expectations
and needs of the people who use our
services, and whether the company has
the mind-set to deliver satisfaction.
Implementing the new set of standards
ISO 5500X:2014 will assist in shaping
our future approach in optimising asset
management.Although not setting the
framework for how to implement asset
management, (which is described in more
detail in the International Infrastructure
Management manual (IIMM) 2011 and
the Quick Guide supplement: Meeting
ISO 55001 Requirements for Asset
Management) ISO 55001:2014 systematically describes the requirements for asset
management systems and ISO
55002:2014 guides us.The new set of
standards for asset management provides
our asset management community with
the reference we require, while assuring
our clients or employers that we’re implementing international best practice.
Implementing the new set of standards
will shape the way our companies will
collect, store and analyse data.This, in
turn, will positively change our approach
to problem solving and infrastructure
decisions. Knowledge is, in this case, the
power to satisfy.
In Saudi Arabia the NationalWater
Company is shaping their future approach
in optimising asset management. Its
leaders have set up a CX team to proactively make changes to procedures and
systems throughout the organisation.
This team balances the reactive and
proactive nature of the utility’s dual
purpose – to deliver the required service
immediately, while also planning for longterm solutions.
Leadership of the NationalWater
Company has wisely decided to continue
down this path and build their Asset
Management expertise.The first stage
has been to document and optimise their
Infrastructure Asset Planning, aligning it
to ISO 55001:2014 and drafting a company-wide Asset Management Policy and
Strategic Asset Management Plan
(SAMP).The SAMP enables top management to provide their staff with guidance
to determine their city-specific detailed
Asset Management Plans (AMPs).
Looking forward
Measures to satisfy stakeholder and
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customer expectations have been implemented by asset managers for many years.
The new set of standards for asset management provides our community with
the reference required to design asset
management systems, assist us in fulfilling
the expectations and needs of the community who use our services and assures
our clients or employers that we’re implementing international best practice.
Looking forward, the authors suggest
that challenge for asset management
professionals will be both organisational
and technical. It is vital to get commitment from the very top of an organisation
to effectively introduce and drive best
practice asset management throughout. It
has to be understood that ‘asset management’ is about delivering a service, it is not
just the remit of operations or the engineers in an infrastructure based organisation, everyone has a part to play and it has
to be co-ordinated from senior level
across the entire organisation.
Data analysis of big data sets may
require a specialised or standalone team
of professionals to define data to be
collected and rigorously analyse it with
a combination of specifically mined
data.This data analysis will contribute
knowledge to both the customer experience and customer value – highlighting
immediate requirement for action, while
simultaneously creating strong, proactive
momentum to make infrastructure decisions which deliver improved services to
customers.●
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REGULATION

The role of regulation in improving water and waste
services in Portugal
As part of the process of improving water and wastewater services in Portugal a new model of regulation
was developed – the RITA-ERSAR model – to support new public policy and strengthen water and
wastewater utilities’ efficiency and effectiveness. JAIME MELO BAPTISTA discusses the evolution of this model
and how Portugal’s water and wastewater sector has been transformed over the past 12 years.
he public drinking water supply,
wastewater management and
solid waste management services are
essential to the wellbeing of citizens,
public health and economic activities.These are generally provided
under natural or legal monopoly,
so in general there is no incentive
for utilities to search for greater
efficiency and effectiveness, and
as such there is an increasing
prevalence of such risks for users.
For these reasons, society can significantly benefit from the existence of
regulatory intervention.
In Portugal an integrated regulatory
approach to these services has been
developed.This approach is called the
RITA-ERSAR model and was implemented by the water services regulator
over the past 12 years; contributing to the
promotion of access to these services,
which is nearly universal.These services
must be provided at a suitable quality, at
socially acceptable prices and at an
acceptable level of risk.

• Human resources capacity building
• Promotion of research and
development
• Development of the business sector
• Introduction of competition
• Protection, awareness and involvement
of users
• Making information available

The transformation of the Portuguese
water sector
As in any other country, the water and
waste services in Portugal are very complex and involve many areas, which are
distinct but must be interconnected. In
1993, when it was decided to define a
new public policy which would ensure
suitable water and waste services, a holistic integrated approach was adopted,
involving various components:
• Approval of strategic plans for
the sector
• Definition of the legislative framework
• Definition of the institutional
framework
• Definition of the governance of
the services
• Definition of the access targets and the
quality of service goals
• Definition of the tariff policy
• Provision and management of financial
resources
• Construction of the infrastructure
• Improving structural and operational
efficiency

Development of the regulation model
The situation concerning water and
waste services before 1993 was unacceptable regarding the expectations of the
population and the country’s development ambitions.The political, social and
economic importance attributed to these
services led to a political commitment to
reorganise the sector, involving appropriate strategies expressed within a strategic
plan for drinking water supply and
wastewater management, and another
strategic plan for the sector for the management of solid waste, both nationwide
in scope and for the medium-term,
corresponding to the vision for these
sectors.
As public policy needs to be reflected
in legislation, a new and modern legislative framework was set up to cover the
legal regime for water and waste services
and their regulation, as well as tariff
legislation, quality of service, quality
of water and the technical aspects.
Additionally, the country improved
legislation on water resource manage-

T

It was thus believed that the successful
implementation of a new public policy
for water and waste services was dependent on the ability to manage the implementation of all these components at
relatively the same time, ensuring an
effective global and integrated approach.
Trying to resolve the problem with just
one or several of these components
would lead to failure and certainly not
allow the goals to be achieved in a sustained manner. Regulation should be
seen as one of many components making
up public policies on water and waste, but
it has a very important role given the fact
that it promotes or controls most of the
remaining components.

ment, waste management, environmental
management, consumer protection and
competition.
A new public policy should be
supported by a well-structured administrative organisation.An appropriate
institutional framework was established,
with a clear assignment of responsibilities
for the public entities involved, especially
the regulatory authority for water and
waste services and the environmental,
water resources, waste management,
public health, consumer protection and
competition authorities.The creation of
the services regulator was certainly an
important step.
The governance models to be used
were decided upon, in accordance with
current political options.They are direct
management, delegated management and
concessions for water and waste services,
with provision by state-owned, municipal
and private entities.The introduction
of these different models of governance,
all of them having clear cases of success,
has meant that the option adopted
varies from municipality to municipality
and from region to region and there
is a comparative analysis of their
performance, and thus the stimulus
to improve services.
Access targets and quality of service
goals were also defined.The quality of
service is continually monitored with
regard to the goals specified, based on
indicators relating to the user interface,
the sustainability of utilities and environ-
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Lisbon, Portugal. Credit: mffoto / Shutterstock.

mental sustainability.
A tariff and tax policy for public water
and waste services was also set out, with
the goal of promoting a gradual trend
towards cost recovery, consistent with the
economic capacity of the population.
Although somewhat distant from full
application, the recovery of the costs has
gradually been carried out through tariffs
paid by the users, supplemented where
possible through transfers of European
funding and, if necessary, through rates
from the levying of taxes.At the same
time an attempt has been made to introduce tax instruments to encourage desirable behaviour, for example the rational
use of water, through a water resources
usage tax.The country has thus sought to
evolve from a situation of low tariffs to
the gradual full recovery of costs and,
although the process is not yet fully
completed, certain successes have
been achieved.
To implement a new public policy and
carry out activities to meet service goals it
was necessary to ensure the availability of
important financial resources, both
national resources and those originating
from European funds. Indeed, in the last
20 years there has been and continues to
be a significantly higher level of investment in infrastructure. It was also necessary to create capacity for the efficient
management of these important financial
resources, in order to apply the resources
where they could provide greater benefits
for society.
Throughout this period there was the
construction of a large amount of infrastructure for the provision of public water
and waste services, naturally implying
substantial costs, both in terms of initial
investments and at the operational level.
This infrastructure has enabled an enormous increase in the level of compliance
with European legislation in this matter.

The improvement of the structural
efficiency of the public water and waste
services and the efficiency of utility
operation was promoted in order to
reduce costs to users and to society in
general.As part of improving the structural efficiency of the sector, an optimised
territorial organisation was created for the
management of these services, making use
of economies of scale at the regional level.
Another measure is the promotion of
economies of scope, joining the services
of water supply to those for wastewater.
Process economics have also been
assessed, with the aim of vertically integrating bulk systems (water production,
treatment of wastewater and solid waste)
with retail systems (water distribution,
collection of wastewater and selection of
solid waste). In improving the efficiency
of utilities they should seek to adopt,
given existing legislation, the most advisable organisational syle and management
and operational practices.
A major effort regarding human
resources capacity building has been
carried out, as this is an essential factor
to guarantee the general quality of the
sector.There are training courses for
specific human resources in both water
and wastewater.The country currently has
around 30,000 well-prepared professionals, with solid training in planning, design,
financing, construction and operation of
water and waste services, with access to
advanced technology.
Research and development was also
promoted in areas associated with public
water and waste services, creating endogenous knowledge. It has been possible to
gradually promote innovation and technical support for the utilities, with research
centres moving closer to industry and
ensuring greater national capacity in
terms of knowledge and technologies.
It was sought to improve the develop-
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ment of the economic sector, taking
advantage of the implementation of
strategies to develop water and waste
services, which have created better conditions to promote the development of a
green economy and hence strengthen
the capacity of the business sector in
the domestic and international market;
generating new activities with the
creation of employment opportunities
and wealth.
In the case of natural or legal monopolies, and where there is therefore no
competition in the market, virtual competition was promoted through benchmarking between utilities and, in the case
of private involvement, competition in
the market, for example through tender
procedures for the allocation of delegations, concessions and the provision of
services. Indeed, the introduction of
different models of governance has
enabled competition, encouraging innovation and technical progress and, therefore, increasing the efficiency and quality
of the provision of these services.
Finally, tools are being used to protect
users, especially the most economically
disadvantaged, and efforts have been made
to increase public awareness and involvement with regard to public water and
waste services. Complaints have become a
powerful instrument for the defence of
users.The involvement of the population
in the decision making processes has
gradually been promoted through environmental education activities and with
the growing availability of information,
promoting transparency.
A very complete information system
has been established for Portugal’s water
and waste services, making use of reliable
information to support the definition of
public policies and business strategies and
to evaluate the service that is actually
provided to society, so as to be able to
convey an overview of the sectors in a
reliable and regularly updated manner.
The results of this transformation
In 1993 only 81% of dwellings in mainland Portugal were connected to the
public water supply. Currently, 95% of
dwellings are connected, which means
that the target envisaged in the strategic
plan has been attained.The remaining
5% of dwellings are served by individual
solutions, such as individual holes or
wells. Naturally there is still the need for
a certain amount of investment, with the
aim of resolving localised problems and
resolve concerns regarding patrimonial
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management, within a cost benefit
perspective.
As for the water quality, only 50% of
the dwellings were provided with safe
water, in accordance with national and
European legislation.These public services currently ensure a high quality
level of distributed water, with nearly
99% complying with legislation, with
the remaining non-compliant situations
being subject to immediate corrective
intervention.This is a remarkable example of a successful strategy, with a very
positive impact on public health, on the
reduction of diseases and deaths and the
reduction of days absent from work.
In 1993 only 60% of dwellings were
covered by public wastewater collection
services. Currently, 81% of dwellings are
covered, but there is also the provision of
suitable treatment before the discharge of
wastewater into the environment, and
there the situation was clearly worse. In
1993 only 28% of the dwellings were
covered by public wastewater services
involving collection and treatment.
Currently, 79% of dwellings are covered
by these services.This means that there
has been a major evolution. However, the
goal of 90% envisaged in the strategic
plan has not yet been attained.The
remaining dwellings (19%) are serviced
by private solutions, such as septic tanks.
It can be seen that wastewater services
still need to be significantly improved,
with investment continuing in a rational
manner, guided by environmental, public
health, and asset management objectives,
within a cost benefit perspective.
Water and waste services have a strong
impact on environmental quality, particularly the discharge of wastewater into
water resources.A possible indicator to
assess this impact is the quality of surface
waters, insofar as it is obviously affected
by any pollution coming from wastewater; even diffuse pollution and other
sources can contribute significantly. Its
evolution in the last two decades has been
very positive, with the percentage of
surface water sources good enough to be
used for drinking water after treatment,
in accordance with European legislation,
increasing from 28% to 78%.Another
possible indicator to assess this impact is
the quality of coastal bathing waters and
its transition, as it is heavily impacted by
any pollution coming from wastewater.
Its evolution in the last two decades has
been extraordinarily positive, with the
percentage of beaches with good water
quality increasing from 50% to 100%.The
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quality of river bathing waters has also
seen an extraordinarily positive evolution
in the last two decades, with the percentage increasing from 17% to 95% for river
beaches with good water quality. In
summary, the improvement of water and
waste services has had a strong impact on
improving environmental quality.
The improvement of water and waste
services have also had a strong impact on
public health, particularly through the
quality of drinking water, which may
transmit waterborne diseases, particularly
cholera, typhoid and paratyphoid fever,
other salmonelloses, shigellosis,
leptospirosis, Legionnaire’s disease
and hepatitis A. Using hepatitis A to
assess this impact, cases have dropped
from 630 to ten incidents annually.
From the analysis carried out, the new
public policy instituted in 1993 for
water and waste services was implemented in a global and integrated manner,
with greater stability over time. Success
required continuity of government
pursuing a well-defined public policy,
implemented through long-term
planning.
The integrated regulatory approach
Based on the practical experience of
around 12 years of regulation in Portugal,
a model of regulation based on an integrated approach for water and waste
services was developed, known in the
abbreviated form as the RITA-ERSAR
model, which seeks to find a suitable
balance regarding the various aspects
involved.This integrated regulatory
approach is implemented through two
main levels of intervention.
A first level, aimed generically at the
sector as a whole, designated structural
regulation of the sectors, which involves
the better organisation of the sector, the
clarification of its operational rules, the
drawing up and regular dissemination of
information regarding the sectors, and
capacity building and innovation for the

sectors.The regulator is not focused on
any utility in particular, but on the sectors
as a whole, helping to create organisation,
rules and tools for its good functioning.
The second level, designated as behavioural regulation of the utilities, consists
of its legal and contractual monitoring
throughout the life-cycle, economic
regulation, quality of service regulation,
drinking water quality regulation and
user interface regulation. In contrast to
structural regulation, the regulator is
focused on each of the utilities operating
in these sectors.
In this structural regulation component, the regulator should contribute to
the formulation of better public policies,
their rationalisation and the resolution of
any malfunctions regarding the regulated
services, and supporting the organisation
of the sector; promoting for example an
increase in the efficiency and effectiveness of the water and waste services and
the search for economies of scale, scope
and process. It should afterwards monitor
the national strategies adopted for the
sectors, by accompanying their implementation and regularly reporting on
any evolution or constraints.
The regulator should draw up proposals for new legislation or the alteration
of existing legislation, for example at the
level of the legal framework governing
the systems, technical legislation regarding the water and waste services and the
legislation governing regulation. In this
way it should contribute towards a clarification of the rules for the provision of
these services. It should afterwards monitor the application of legislation in force,
assessing their effectiveness and the need
for any improvements.
The regulator should make available
and regularly disclose thorough and
accessible information to all sector stakeholders, through the coordination and
carrying out of the collection, validation,
processing and disclosure of information
regarding the sectors and the respective
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utilities, as well as making that information available. It should thus contribute to
consolidating an actual culture of concise
and credible information, which can be
easily interpreted by all.
The regulator should also provide
technical support to the utilities through
the production of publications in partnership with knowledge centres, the
promotion of seminars and conferences,
support for events by third parties, conducting opinion studies and promoting
research and development in the sectors,
thus motivating the academic sector in
this field. In this way it can contribute to
an improvement in the technical capacity
building off the utilities and encourage
the consolidation of the national
business sectors.
In this component of behavioural
regulation the regulator should ensure
the legal and contractual monitoring of
the utilities throughout their life-cycle,
specifically through analysing the tendering and contracting processes, contract
modifications, contract terminations, and
reconfigurations and mergers of systems,
accompanying the carrying out of contracts and intervening where necessary in
reconciliation activities between parties.
The regulator should ensure the economic regulation of the utilities, thus
promoting the regulation of prices to
ensure efficient tariffs which are socially
acceptable to users without prejudice to

the necessary economic and financial
sustainability of the utilities, within an
environment of efficiency and effectiveness in the provision of their service.As
monopoly prices tend to be higher than
those resulting from competing markets,
obtaining lower prices that will allow the
economic and financial viability of the
utilities and will correspond to a fairer
system for users requires major intervention from the regulator.
The regulator also need to regulate the
quality of service provided to users by the
utilities; assessing their performance and
comparing the utilities among themselves, through the application of a suitable selection of performance indicators,
so as to promote effectiveness and efficiency, which represents an improvement
in their levels of service provided to users.
The regulator also needs to ensure
drinking water quality regulation; assessing the quality of water supplied to the
users, comparing the utilities among
themselves and monitoring any noncompliances in real-time, thus contributing to improving water quality and public
health.
The regulator should also ensure
compliance by the utilities with
consumer protection legislation and,
in particular, undertake an analysis of
any complaints and promote their
resolution between users and the service
provision utilities. It should also foster the

participation of service users, creating
advisory mechanisms and disseminating
information.
Conclusion
In summary, the RITA-ERSAR
approach consists of a regulation
model for water and waste services
with two major areas of intervention:
structural regulation of the sectors and
behavioural regulation of the utilities.
The components of structural regulation
are supporting the organisation, legislation, information and capacity building
of the water and wastewater sector.
The behavioural regulation of utilities
consists of legal and contractual regulation, economic regulation, quality of
service regulation, drinking water quality
regulation and user interface regulation.
All of these components must be perfectly articulated with each other within
the regulation model to form a coherent
and integrated whole, so that the synergies obtained will drive an increase of
effectiveness.
The RITA-ERSAR has been an
integral component to the successful
implementation of new public policies
on water and wastewater management in
Portugal.●
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MODELLING

Optimising operation and tariff setting: the case of
Portugal’s AdP group
Modelling tools implemented by Portugal’s AdP group of companies have supported national studies,
which have generated essential data for decision making in the group. NUNO BRÔCO, NUNO LOPES, LUIS
MAMOUROS, JOÃO PITTA, MIGUEL BAPTISTA, RUI SIMÕES and ALEXANDRA SERRA discuss how these outcomes are being
used to increase the sustainability and efficiency of AdP’s operations.
guas de Portugal (AdP) is a state
leading group operating in the
environmental sector in Portugal, its
mission being to contribute in the
pursuit of national objectives in
water supply, wastewater sanitation
and treatment, and recovery of
waste, within a framework of economic, financial, technical, social
and environmental sustainability.
AdP serves more than eight million
people (around 80% of national

Á

population) and is one of the great
utilities at the European level.AdP
has invested over €7.5 billion ($9.3
billion) since 1993, consisting of 20
regional companies that operate in
the water sector, exploring more
than 200 water treatment plants
(WTPs) and more than 1000 wastewater treatment plants (WWTPs)
and all associated infrastructures.
Due to the political decision to reorganise the Portuguese water sector,AdP
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launched a large number of studies
during the 2012-2014 period in order to
optimise the existing resources, to strictly
select the needed investments and to
achieve maximum efficiency in operational procedures; ultimately enabling
the establishment of optimal tariffs.
These studies are restricted to the intake,
treatment and transport of drinking water
to municipalities’ assets, and transport,
treatment and final disposal of wastewater.The water distribution to the final
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has several technical challenges to face.
Among others, the remarkable construction and rehabilitation of infrastructure
undertaken over the past two decades
considering the positive perspectives of
demography and consumption levels, the
current inversion of demography evolution and retraction of consumption
levels, the huge increase in electrical
energy cost during the last years, and the
need for a strict asset management to
assure the technical and economical
sustainability of this service.The previous
described system, with several variables
exhibiting different trends, but also the
long-term concession periods, demand a
capacity to predict needs and to demonstrate to the regulation authorities the
tariff impact of each variable change.
This work results from a modulation
effort made between AdP group subsidiary companies’ technical departments
and with F9 Consulting as financial
advisors.

Figure 1: Technical model flowchart

client and wastewater collection in urban
areas are under municipalities’ responsibility, so these were not included in this
study.
After ten years operating the majority
of its assets,AdP now has an in depth

understanding of its systems, with a
large quantity of historical operational
information used for prediction model
calibration and, subsequently, to predict
different scenarios.
Nowadays, the Portuguese water sector

Table 1: Technical model calculation structure
Data matrices
FLOW
Resident population
Floating population
System coverage
Service subscription
Individual water consumption
Industrial flow
Water losses (%)
Rainwater inflows (%)
Historical flow
INFRASTRUCTURE
Infrastructure characterisation
Subsystem architecture
Village – infrastructure link (%)
EXPLORATION
Insource specific consumption
for each infrastructure
Insource unit costs
Outsourcing unit costs (f. m3)
Outsourcing fixed costs
Maintenance unit costs
OUTPUTS

Calculation matrices

Result matrices

Covered population
Served population
Domestic flow
Domestic potential flow
Water losses flow
Rainwater flow
Potential flow
Total potential flow

Totalisers

Infrastructure flow

Municipality flow totaliser
Subsystem flow totaliser
Infrastructure flow totaliser

Insource total costs

Total costs (by subsystem)

Outsourcing total costs
Maintenance total costs

Total costs (by type)

Graph outputs
EFVS outputs

The AdP Technical Model
Information management in a group
providing water and sanitation services to
80% of Portuguese population is complex, demanding, and involves the establishment of an organised set of rules, tools
and methodologies.All companies of the
AdP group have a common decision
modelling tool for support, theTechnical
Model.This tool allows companies to
model the behaviour of new or existing
systems, regarding their technical aspects
(i.e. water volumes, pumps heads) and
operating costs, as well as to make short-,
medium- and long-term predictions
based on a set of input variables (i.e.,
demography, coverage, water losses,
rainfall, inflows and demands).
These technical inputs, that are the
basis for the Financial Model, can be
aggregated into three main groups:
volumes, operating expenses and investments.All of them are linked to each
other, forming theTechnical Model
package, showed in Figure 1.
With links between Geographic
Information System (GIS) and Enterprise
Resource Planning (ERP) SAP, the
Technical Model has great advantages in
obtaining historical data, namely water
consumption, investment costs and,
especially, management and operation
costs.With the link between the
Technical Model and the ERP it is
possible to obtain all the historical information almost instantly with reliable
values, which makes the future prediction
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Figure 2: Technical Model output examples

of costs greatly simplified and more
assertive.
The current version of theTechnical
Model works with simple algorithms,
basically matrices of addition, multiplication and data searches corresponding to
years (columns), villages and infrastructure (lines), usually with a mean size of 60
columns by 1000 rows.The simplified
flowchart structure of calculation showed
in Figure 1 has a correspondent Microsoft
Excel worksheet (or another equivalent
pane in a dedicated application) likeTable
1, each one with a data matrix.
After all inputs relating to volumes
and operating costs, showed in Figure 2,
and capital expenditure are introduced,
the Financial Model processes all the
information in order to determine the
operating cash flow.
To ascertain operating cash flows, the
Financial Model starts the calculation
phase by iterations to determine the tariff
structure and financing that optimises the
project.The diagram showed in Figure 3
represents the structure and mode of
operation of the Financial Model under
analysis.
The Financial Model computes all
direct operating expenses by activity
(water supply and wastewater), which

allows benchmark analysis to these type
of costs and thereby the possibility to
determine the optimal tariff for each
activity.
The Financial Model also allows the
analysis of the sensitivity of a set of key
variables, by evaluating the reaction of the
cash flows of the project in less favourable
market conditions and consequently
study the impact on tariffs.
Results
After two decades of large-scale investment made into new assets in the
Portuguese water sector, the described
framework is leading the AdP group to a
restructuration phase in order to reach a
tariff balance between high population
cities (usually located on the coast) and
low population areas (usually inland).
AdP has studied the viability of the
aggregation of 17 companies affiliated
within the group into four large systems
(bulk water production and wastewater
collection and treatment) and AdP has
found a range of tariffs below €0.5/m3
for wastewater services and €0.5 /m3
for water services at the national level.
However, the main goal of this paper is
not to discuss the range of tariffs found
for each system, since it is difficult to
Figure 3: Structure and mode of operation of the
Financial Model
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benchmark this tariff (bulk part only)
with other countries where the water
sector has a different configuration, but to
analyse the tariff breakdown and, in the
end, to propose efficiency plans for
sustainable services.
For water supply, the total cost of these
possible four large systems has a percentage distribution according to Figure 4(a),
where the direct operation costs and
maintenance represent 51% of total costs.
This distribution shows that one of the
most important aspects of optimising and
reducing costs is the direct operating cost,
since investment in assets is completed
and represents 25% of total tariff breakdown. On the other hand, asset management is crucial for this tariff support,
since the correct planning of replacement
investment will lead to a minimum tariff
impact.
Regarding direct operating costs,
showed in Figure 4(b), reagents, energy
and other costs represents almost 90% of
all direct operating costs. Other costs
represent the water acquisition from
other companies, in locations where this
is the most efficient and best economical
decision.
The highest cost of this item relies on
energy, which represents 24% of operating costs – almost the same as amortisation and depreciations.This is the aspect
where the four large systems of the AdP
Group could concentrate their efforts to
reduce direct operating costs in search of
better efficiency and economical savings.
For wastewater, the total cost of these
four large systems has a percentage distribution according to Figure 5(a), where
the direct operation costs and maintenance also represent 51% of total cost.
This distribution also shows that one of
the most important aspects to optimise
and to reduce costs, is the direct operating
costs since investment in assets is complete and represents 24% of total tariff
breakdown.
Regarding direct operating costs,
shown in Figure 5(b), reagents, energy,
transport / disposal of sludge and outsourcing represent 90% of all direct
operating costs. Outsourcing represents
wastewater treatment assured by other
companies, in locations where this is the
most efficient and best economical
decision.
The larger cost is in energy and transport / disposal of sludge, which represent
29% of operating costs, followed by
amortisation and depreciation.These are
the aspects where the four large systems
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Figure 4: Water supply: operating costs (a) and direct operating costs (b)

Figure 5: Wastewater: operating costs (a) and direct operating costs (b)

of AdP group could concentrate their
efforts to reduce direct operating costs,
in search of better efficiency and economical savings.
Conclusions
The main objective of this strategic study
has been accomplished, resulting in a
similar tariff for bulk water and bulk
wastewater services for the different
regions of Portugal by merging the
original 17 multi-municipal systems into
four main aggregated systems.Taking into
account that the implementation of these
technical studies in the field should now
be validated by local and central governments and that the end line of this path is
not yet foreseen, several issues emerged
from this two-year period.
These studies have clearly pointed out
the key costs for tariff optimisation and
AdP group has used this tariff breakdown
to support the development of several
plans for operational cost optimisation,
particularly energy consumption
(Carvalho et al, 2013), sludge production
and final disposal, and renewable energy
production (Rocha et al, 2013).
AdP is now implementing in all group
companies an energy management
system based on the asset management
standard ISO 50001; searching for optimal energy use in treatment and pumping systems, but also developing

centralised procedures for energy
purchase (AdP consumes 1.3% of
total annual Portuguese energy) and
developing other processes for energy
consumption reduction.
Concerning the asset management,
and considering that it is intensive capital
business (AdP has invested over €7.5
billion ($9.3 billion) since 1993), the
good use, maintenance and replacement
of asset policies are now under reanalysis,
promoting transversal policies and best
practices in asset management for all
group companies.
This paper demonstrates that the utility
must know the critical variables of its
business and have the capacity to easy and
quickly model the impact of these variables in different scenarios to adapt the
tactical procedures and reach optimal
operational costs. ●

Strategic Plan forWater Supply and Sewerage for the
period 2007-2013 (2007), Ministério do Ambiente, do
Ordenamento doTerritório e do Desenvolvimento
Regional. Lisboa, Portugal.
AdP (2013), Águas de Portugal Annual Report.
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Brôco, N (2014), Electrical Energy Performance
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Plants; 2014 IWAWWC platform presentation.
Rocha, H, Fontes, M, Gascão, J, Brôco, N, Gabriel
Silva, J and Monteiro,A (2014), Managing anaerobic
digestion processes using artificial neural networks; 2014
IWAWWC platform presentation.
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Innovative smart meteringbased applications for water utilities
Smart metering is already being used in many utilities to manage water loss and customer
consumption, but there is also the potential to improve network planning and operation and the overall
system’s water-energy efficiency. PAULA VIEIRA, DÁLIA LOUREIRO, JOSÉ BARATEIRO, RITA RIBEIRO, MARGARIDA REBELO and
SÉRGIO TEIXEIRA COELHO discuss the development of a new ICT tool, iWIDGET, which brings together a set of
applications for smart metering data.

urrent smart meter technologies installed in water networks
and in customer households that
provide real-time and high resolution data raise several challenges for
water utilities, but also provide an
opportunity to improve a utility’s
business based on real and highly
valuable data.
Smart meter technologies grant access
to data about water and energy consumption that allows for the identification of
opportunities for improvements in
efficiency. In water distribution systems,
energy may account for a very high
proportion of running costs for companies, principally being used for abstraction, treatment and transportation of
water. In Latin America and the
Caribbean, energy is often the greatest
cost component, corresponding to 3040% of utilities’ operational costs
(UNESCO, 2014).An example of an
extreme situation is California, where
the consumption of energy for water
treatment and pumping in supply systems, plus consumer water use, is around
20% of the state’s total electricity need
(Elkind et al., 2011).
The identification of applications that
explore the potential of high resolution
data in energy utilities using smart meters
has been widely explored in the last years
(Capone et al., 2009; ESMIG, 2012; Han
and Lim, 2010). However, for water
utilities, the potential of high resolution
water-energy data collected from smart
meters has been much less explored until
now (Hajebi et al., 2013; Boyle et al.,
2013;Top, 2010).
In spite of the fact that numerous water
utilities already explore smart metering
systems, the main focus has been on water
loss management in the network and
monitoring of large consumers. In addi-

C

tion, most of the smart metering technologies that serve the above mentioned
objectives do exist and are proven, but
are often used in isolation.Therefore,
there is a need for a more integrated and
complete approach that covers noncurrent applications and that benefits
from the cross analysis between smart
metering data collected from network
flow meters and water meters installed
in households.
In order to produce value from an
integrated approach that takes advantage
of smart metering technologies, it is
necessary to analyse and design a set
of applications that are relevant for the
stakeholders (ISO/IEC/IEEE 42010,
2011). Such an approach has been commonly used in software engineering,
where systems are analysed (gathering
and unifying all relevant requirements)
and designed (defining how the systems
must behave) before starting the system
construction (software coding and
development).
The work presented in this paper
identified, characterised and validated a
set of relevant applications derived from
smart metering real-time data, which are

valuable for water utilities as they will,
after implementation in an ICT tool,
allow for the better planning and operation of networks and an overall increase
of water-energy efficiency.This was
done through the definition of use cases
(OMG, 2011), which are a relevant
modelling technique from the Unified
Modelling Language that is commonly
used for systems analysis (Somé, 2006;
Massila. et al., 2010), but can also be used
to model the behavioural part in a
system’s design (Ratcliffe and Budgen,
2005).
Finally, the developed systems must
be checked in order to validate if they
conform to what was specified during
the system analysis and design. In ICT
tools, this validation is done through a set
of software tests, including white-box
tests (internal details of software applications) and black-box tests (how the
systems behave for their users) (Graf et
al., 2007).A method to test the ICT tool
development is therefore also presented.
This work was developed within
the EU 7th Framework Programme
for Research andTechnological
Development (FP7) project iWIDGET,

Figure 1: Method for the definition and validation of smart metering-based
applications
Step

Key actions

1. Identification of
high-level use cases and
detailed-level use cases

2. Validation of
use cases
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Preparation of high-level use cases list
Description of high-level use cases
Harmonisation of high-level use cases
Preparation of detailed-level use cases list
Description of detailed-level use cases
Harmonisation of detailed-level use cases
Initial validation and prioritisation of use cases by stakeholders
Validation of use cases through full-scale offline testing
Validation of use cases through full-scale online testing

SMART METERING

Table 1: Examples of smart metering based applications for the water utilities
High-level application

WU_UC01: Obtain
water and related energy
consumption data

Description of high-level application
Examples of detailed-level applications (DL apps)

Portugal

Overall rating
UK
Greece

The water utility has access to near real-time data about metered water and
associated energy consumption. Water consumption data comes from SCADA,
smart metering and includes network inflow, total metered consumption and
total metered consumption per category of consumer. Energy consumption
data comes from SCADA and is related to network pumping if present in the system.

2.7

2.6

2.4

2.9

2.1

2.5

2.3

1.7

2.1

2.9

2.6

2.4

2.2

2.7

2.3

1.8

2.4

2.3

2.6

2.0

2.6

DL apps
WU_UC01.1: Obtain inflow (and associated energy consumption) and total water
consumption per network sector using real-time data
WU_UC01.2: Obtain water consumption data per category of consumer using
real-time data
WU_UC02: Understand
water consumption

The water utility gets near real-time information on the different components of
metered water consumption and water losses (real losses, apparent losses,
unmetered consumption).
DL apps
WU_UC02.1: Obtain water balance data
WU_UC02.2: Benchmark water losses against reference values
WU_UC02.3: Obtain information on consumption profiling
WU_UC02.4: Obtain detailed information on operational inefficiency

WU_UC03: Understand
energy associated with
water consumption

The water utility gets near real-time information on the different components of
metered energy consumption associated with network pumping.

DL apps
WU_UC03.1: Obtain information on energy consumption associated with pumping
WU_UC04: Get support to
increasing operational
efficiency

The water utility gets near real-time information on the effects of pressure control on
consumption components, adaptive pumping scheduling regarding energy costs
and consumption profiles and optimal placement of valves and flow meters in network.
DL apps
WU_UC04.1: Receive warnings about faults (leakages, bursts) and unusual water
consumptions in the network
WU_UC04.3: Obtain information on the effect of pressure control on leakage
components and consumption
WU_UC04.5: Receive customised suggestions about pumping scheduling

WU_UC05: Get support
to increasing the quality
of service

WU_UC06: Get support to
improve consumer efficient
water use

The water utility gets information on billing, complaints and residential leakage.
DL apps
WU_UC05.1: Receive information to make billing more accurate and flexible
WU_UC05.2: Receive information to improve the management of complaints
The water utility receives customised suggestions on adaptive pricing schemes
and awareness campaigns.
DL apps
WU_UC06.1: Receive customised suggestions about adaptive pricing schemes
WU_UC06.2: Receive customised suggestions about awareness campaigns

WU_UC07: Get support for The water utility gets information on reliable demand forecasts considering context
system planning and design factors (e.g., socio-demographic, tariffs) to support decisions on network
expansions and on optimal replacement period of equipment.
DL apps
WU_UC07.1: Obtain water consumption trends
WU_UC07.2: Get support to decision-making on water network expansions
WU_UC07.4: Determine optimal placement of valves and flow meters in the network

the aim of which is to advance knowledge about smart metering in order to
develop novel, robust and cost-effective

ICT tools both for the water utilities and
the consumers.Applications for the
consumer domain are presented in

Loureiro et al (2013) and in Loureiro
et al (2014).The focus of this paper is
the water utility domain.
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Figure 2: Validation of smart metering-based applications through full-scale testing
a) (above) Method for off-line testing; b) (below) Design of off-line tests (example of a functional test)

Defining and validating smart meteringbased applications
The method used for the definition and
validation of smart metering-based
applications (Figure 1) includes two main
steps: the definition of high-level applications and the corresponding detailedlevel applications; and validation of the
applications by water experts.
In the first step, in order to define the
smart metering-based applications, a use
case approach was followed.A list of
high-level use cases was compiled and a
characterisation of each use case was
made, including the following: ID code,
goals, actors, description, pre-conditions,
post-conditions, triggers, constraints,
main flow, alternative flow, issues and
relationship with other applications.
These use cases are aligned with the
stakeholders’ concerns and business areas.
A final analysis of the high-level use cases
was undertaken to balance the level of
detail between use cases and to find
overlapping or conflicting use cases.
Subsequently, based on the subprocesses of each high-level use case,
a list of detailed use cases was prepared,
exhaustively described and harmonised
in a similar way to the first step.
The initial validation of the previously
identified applications included a prioritisation according to predefined criteria
accounting for their relevance in terms
of improvement of water loss control,
network water-energy efficiency, data
management and integration of information systems, new services to the consumer, billing systems, and pricing
schemes and sustainable planning.This
prioritisation was made, at dedicated
workshops, by water utilities that operate
drinking water systems and by other
drinking water experts (researchers,
regulators, technology providers,
consultants, professional associations,
government organisations).
Finally, validation of the applications
also occurs after their implementation
in a software prototype (the iWIDGET
system).This validation is made by water
utilities in Portugal, UK and Greece
through extensive full-scale testing.
Within the project, specific procedures
have been developed to carry out
this task.
Catalogue of applications for the water
utilities
A catalogue of the most relevant
applications to improve efficiency in
water use and related energy consump-
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Table 2: Examples of requirements related to smart metering-based applications
Use case ID

Requirement ID

Requirement type

Requirement short description

Requirement details

WU_UC07.2

Fn.137

FR

WU_UC04.3

Fn.115

FR

Select parameter time horizon
and scenarios
Output results in user interface

all

Fn.085

FR

Save report

WU_UC02.2

Fn.090

FR

WU_UC07.2

Fn.140

FR

Allow comparison to reference
data
Display alternatives

all

Nfn.002

NFR

Ease of use

all

Nfn.005

NFR

Responsiveness

WU_UC04.3

Dfn.006

DR

Allow input of data describing
the network

WU_UC04.3

Dfn.009

DR

Store water network data

The user shall be able to choose a menu to select
the time horizon and the scenarios for the analysis
The utility shall be able to visualise the results in
terms of variation in water losses and metered
consumption due to pressure control
The system shall save a report created based on
the output graphics
The system shall allow comparison to reference data
provided by the user
For each consumption scenario, the system shall
display the optimal solution and alternatives as well
as respective performance and costs
The system shall have an easy-to-use design
for the user
The system shall be responsive in
displaying graphics
The system shall allow the utility to input data
describing the network (e.g., network model, pipe
material), acceptable pressure values and valve
characteristics, dwelling and family characteristics
The input data describing the water network
components shall be stored in a database for future
use and analysis

FR: functional requirement, NFR: non-functional requirement, DR: data requirement

tion in water utilities through the use of
smart metering technologies was developed. Seven high-level applications were
identified (Table 1). High-level applications describe major processes in the
systems and are largely business-oriented.
These applications take into consideration smart metering data collected from
network flow meters and water meters
installed at the household level, and cover
the whole range of possible use cases that
can be drawn out of detailed water and
energy consumption data. Based on the
high-level applications, a set of 20
detailed-level applications was identified,
providing information on specific system
services.
Each application is targeted to specific
users within the water utility: billing and
customer management staff, maintenance
staff, network operation staff, public
relations and communication staff and
utility planning staff.
Table 1 presents some examples of
detailed-level applications and the
description of each one can be found
in Loureiro et al. (2013).
Initial validation of the applications
by water utilities and water domain
experts
Workshops were conducted in Portugal,
the UK and Greece with the main objective of validating and ranking the set of
identified use cases. Each expert rated the
relevance for the water utilities by assign-

ing a priority to each application using a
three-point Likert scale (3 = highly
relevant, 2 = relevant, 1 = not relevant).
Based on individual classifications, average overall ratings were obtained for
each category of experts (water utilities,
researchers, regulators, technology
providers, consultants, professional
associations, consumer organisations,
government organisations) and for
each country.
As shown inTable 1, the applications
regarding the access to water and related
energy consumption data, understanding
water consumption, getting support to
increase operational efficiency and for
system planning and design (UC01,
UC02, UC04 and UC07) were assigned
as being of higher priority (2.6-2.9) by
the experts of at least two case studies,
which indicates the consensual relevance
and priority given to these use cases.
Applications that provide support for
water utilities to increase their quality of
the service were also highly rated by the
UK experts (2.7). UK and Greek experts
considered the applications related to
understanding energy associated with
water consumption to be less relevant
(1.7-2.1), whereas the Portuguese experts
assigned the lowest level of priority (1.8)
to supporting the improvement of customers’ water use efficiency. Further
details of this initial validation can be
found in Loureiro et al. (2013) and in
Rebelo et al. (2014).

Validation of the applications after
implementation in a software prototype
In order to further validate the applications in the catalogue and implement
them in a software prototype, requirements for each application have been
derived, an overall architecture of the
prototype has been defined (Cleverley et
al., 2013) and, at the moment, the data
management and analytical components
of the prototype are being developed.
This process is critical to drive the software development and to ensure the
usability of the software components.
Within the scope of product development, a requirement describes an individual need that the product has to fulfil.
It defines an action the product has to
take in order to be useful to its users.
Requirements are usually classified in
functional requirements (things the
product must do to comply with users
goals), non-functional requirements
(qualities and properties that the product
must have) or data requirements (information users need or want, covering
aspects such as required data for the
system and access to information). Based
on the use cases, 140 functional requirements, six non-functional requirements
and 11 data requirements were identified
for the iWIDGET system. Some examples of the requirements are presented
inTable 2.
Once individual components (data
management and analytical) have passed
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unit testing and are integrated in a prototype, testing takes place at full-scale in
three cases studies located in Portugal, the
UK and Greece.The first phase of testing
consists of comprehensive off-line tests of
the prototype, i.e. using historical smart
metering data as opposed to online testing
that uses near real-time data (second
phase of testing).
Validation through off-line testing
follows a standardised method (Figure 2a;
Vieira et al., 2013) that includes functional and non-functional testing. Functional
tests verify whether or not the functional
requirements are met (if the software does
what it is supposed to do), by feeding
input to the functions and examining
the output. Non-functional tests verify
compliance with non-functional requirements (if the software does what it is
supposed to do in an adequate way)
and, in the case of iWIDGET, assess the
quality of the software in terms of loading, performance, compatibility, scalability, usability, documentation, security and
availability.The off-line testing method
is considered itself to be a result of this
work since it was specifically designed
and optimised for the iWIDGET project.
For each application to be validated,
test scenarios were designed as well as
the corresponding test cases. In each test
scenario, the functionality of the system
that is to be tested was specified. Each test
case specifies how that functionality is
going to be tested in detail (sequence of
steps) and gives information on the tester
profile required. Success criteria for
determining whether an observed behaviour of the system is or is not correct and
key performance indicators to assess the
achievement of success criteria were also
defined for each test case step. Figure 2b
shows examples of all these results.The
complete set of test scenarios and test
cases can be found inVieira et al., 2013.
Conclusions
Smart metering technologies provide the
potential to improve current procedures
and enable new applications to support
a water utility’s business and increase
the overall water-energy efficiency of
supply systems.Within the FP7 project
iWIDGET new applications for smart
metering data were incorporated into
the iWIDGET ICT tool and an offline
testing method based on test scenarios
and test cases was specifically developed
and optimised to evaluate and test the
adequacy of the proposed smart metering
data applications.This test method besides

being used to validate the results also
drives the software development process.
In this work, ICT formalisms and
methods used to define applications,
corresponding requirements and to
validate them were applied in a new
domain – the water-energy in distribution systems. In this new domain, these
methods have proved to be adequate in
identifying functionalities useful for the
efficient management of water and energy in supply systems equipped with smart
metering and have also shown advantages
for the project consortium by providing a
common and clear understanding of
project objectives, as well as defining
indicators to measure the critical success
factors of the iWIDGET applications. ●
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