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Introduction

Both water supply and wastewater treatment are two relevant 
issues of which society is aware. Together with water reuse, they 
could be considered as the urban water cycle in the case of the 
cities. Therefore, nowadays Integrated Urban Water Management 
is a very important process for our society, as it involves the supply, 
reuse and treatment of water before it is incorporated back into the 
water cycle.

Since many countries and regions have not yet defined an 
integrated urban water management system, this paper will define 
what integrated water management involves and how it can be 
achieved by studying the management indicators defined by the 
IWA (International Water Association). Finally, the Sigma Lite 
software, a fundamental tool for evaluating these indicators, will be 
explained.

Definition of Integrated Urban Water Management

Among the existing definitions of Integrated Urban Water 
Management (IUWM), the following can be highlighted: “Integrated 
Urban Water Management is a flexible, participatory and iterative 
process that integrates the elements of the urban water cycle 
(water supply, sanitation, stormwater management, and waste 
management) with urban city development and river basin 
management to maximise economic, social and environmental 
benefits in an equitable manner”, defined and adopted by the Blue 
Water Initiative for Green Cities [1].

This management encompasses the complex and complete 
task of managing the systems or processes that enable urban  
supply (with water for consumption), reuse (water for non-human 
uses), as well as the treatment of wastewater (water already used) 
generated in cities.

 
Some basic principles required for Integrated Urban Water 
Management activities have been obtained from the literature 
review, after evaluating best practices around the world. The 
following can be highlighted [2]:

-It must be adapted to the specific and dynamic challenges of 
each urban area. Integrated Urban Water Management approaches 
can vary considerably depending on the institutional arrangements 
for urban water management in a particular urban area, as well as 
the specific water challenges.

-It should involve various instruments and participatory 
approaches to help key institutional and non-institutional partners 
to develop an agreed diagnosis of the challenges of the urban area, 
as well as a shared vision of future development in the urban area 
of influence.

-It should not be a single, individual or one-off action, but a 
long-term iterative process. The characteristics and challenges of 
urban areas are bound to change over time. This is why Planning 
becomes a cyclical process that continuously reviews the challenges 
and priorities of urban areas, as well as the measures and actions to 
address these challenges.

-It must involve institutions and processes as well as 
infrastructure and investments. Integrated water management in 
an urban setting tends to be challenging as it involves a wide range 
of systems and institutions, both within the city and at the river 
basin level.

-It must be informed by solid science and technical analysis. 
Although Integrated Urban Water Management is quite a political 
issue, stakeholder decision-making must be based on good 
technical analysis.
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-It must require moving away from segmented and linear 
thinking to a more holistic approach. A key objective of Integrated 
Urban Water Management is to move from a linear approach to 
water problems-which relies on unlimited resource availability and 
cannot cope with adverse impacts of waste and other outcomes on 
the environment and society-to a cyclical metabolism that aims to 
avoid, minimise and transform inputs in the city in order to reduce 
or eliminate these outcomes, i.e. negative impacts on the quality of 
life of residents and on the environment [3].

-It must address today’s challenges without losing sight of the 
future.

Throughout the integral cycle, it is necessary to take into account 
the technical and commercial management aspects, tariff system, 
customer service, analysis of indicators and data, and development 
of standards and technical regulations. A fundamental aspect of 
this cycle is the customer service, which seeks to ensure customer 
proximity and comfort, agility and immediacy of the procedures, 
and complete and transparent information.

As the management of the integral water cycle is a complex 
activity, it is necessary to combine multidisciplinarity (of 
actions, tasks, works and techniques). Among others: hydraulic 
technology, physico-chemical and biological processes, sanitary 
and environmental engineering techniques, quality control 
laboratories, industrial maintenance, communications and 
remote control, computer and automatic techniques (complex 
databases), commercial relations with clients, security, tariff 
structuring and management, business management (economic/
financial). Moreover, as it has high social impact (water is a basic 
and vital good and, in Spain, a scarce resource), it entails health, 

hygiene and sanitation, productive and industrial processes, 
basic environmental resource, management of non-conventional 
resources, political and legal.

There are many infrastructures and services required to meet 
the demands of citizens and society, including: dams, weirs, intakes, 
canals, pipes, impulsions, aqueducts, drinking water treatment 
plants, desalination plants, storage tanks, distribution pipe 
networks, connections, individual metering meters, wastewater 
pumping, scuppers, drains, sewage networks, collectors, outfalls, 
sewage treatment plants, lamination or storm tanks, drying 
plants, drying plants, sewage treatment plants, sewage treatment 
plants, sewage treatment plants, sewage treatment plants, sewage 
treatment plants, sewage treatment plants, sewage treatment 
plants, sewage treatment plants, collectors, outfalls, sewage 
treatment plants, wastewater treatment plants, lamination or 
storm tanks, sludge drying, incineration or composting plants and 
production of biosolids, plants for the regeneration of previously 
treated water, pipes for transporting reusable water, among others.

Management Indicators

Management Indicators (MI) are used in many industrial sectors 
as a tool and their potential in the water industry is unquestionable. 
Many members of the IWA [4], consider that the Association should 
define guidelines on the indicators to be adopted in the field of 
water supply and the information that should be collected in order 
to evaluate them.

In this context, a good management system needs the 
incorporation of six groups of indicators: water resources, 
personnel, physical, operational, service quality and financial (see 
Table 1): 

Table 1: Proposal for Managements Indicators (MI).

CODE  

WR Water resources indicators

Pe Personnel indicators

Ph Physical indicators

Op Operational indicators

QS Quality of service indicators

Fi Financial indicators

A management indicator is a quantitative measure of a particular 
aspect of the performance of the supply or service model. It assists 
in the monitoring and evaluation of the efficiency and effectiveness 
of the supply, thus simplifying a normally complex assessment. 
The term efficiency refers to the degree to which the resources of a 
supply are used optimally to provide service. On the other hand, the 
term Effectiveness refers to the degree to which stated objectives 
(are achieved realistically and specifically defined).

As the implementation of the complete system might be too 
demanding for many supply companies, 3 levels of MI are considered 
as a guideline for the definition priorities, according to their 
importance as a management tool. For the others, however, a step-
by-step implementation would be recommended. The complete 

set incorporates 133 indicators, of which 26 are considered top 
priority by the IWA.

As a guide for the definition of priorities, a fourth level is 
considered in addition to the usual three levels of MI, according to 
the importance as a management tool:

-Level 1, known as L1: a first layer of indicators that provides 
a management overview of the efficiency and effectiveness of the 
supply company.

-Level 2, known as L2: additional indicators, which provide a 
better insight than Level 1 indicators for users with a greater need 
for detail.
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-Level 3, known as L3: indicators that provide the greatest 
amount of detail, but are still relevant for the highest level of 
management.

-Complementary Level: complementary indicators that 
provide a greater amount of detail than Level 3 indicators or that 

are for specific use at departmental level (which is often supply-
dependent).

Indicators that conceptually have a certain level of importance, 
but cannot be reliably assessed are classified at a lower level. Table 
2 shows the proposed Management Indicators.

Table 2: Proposed Management Indicators (MI).

  L1 L2 L3 TOTAL

WR Water resources indicators 1 1 0 2

Pe Personnel indicators 1 4 17 22

Ph Physical indicators 1 4 7 12

Op Operational indicators 8 17 11 36

QS Quality of service indicators 7 17 1 25

Fi Financial indicators 8 13 15 36

The variables required to obtain the management indicators 
have the following objectives: 

-To enable a comprehensive interpretation of the concepts 
described in the text.

-To serve as a guide for the creation of an information system 
for the evaluation of management indicators.

-To assist in carrying out audits.

It is recommended that companies carrying out integrated 
water management, which are willing to adopt the IWA management 
indicators, should make personalised records of the different 
variables, and it is highly recommended that they adopt the same 
date for all the variables that require a reference date.

It is highly advisable that target confidence levels specified in 
terms of reliability and accuracy are defined for each input variable.

In addition, a scheme of confidence levels is necessary so that 
users of performance indicators and context information are aware 
of the reliability of the information available. This aspect has been 
developed in England and Wales and there is no evidence at this 
point that it is not appropriate for other countries [5]. Confidence 
levels should provide a rational basis for companies to rate the 
information provided by audits in terms of reliability and accuracy. 
It is essential that companies and their auditors give proper 
attention and a high level of amplification to the assignment of data 
confidence levels.

Sigma Lite software

Figure 1: Software web page.
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Several softwares have been developed as a tool for the 
calculation of MI, but the one with the best results is the Sigma Lite 
software [6], which is the first specific software for benchmarking 
and the use of indicators in water and wastewater utilities (see 
Figure 1). The programme is based on the system of indicators 
defined by the “International Water Association (IWA)”, being 
this software the official tool of this system. With Sigma Lite, the 
definition of the indicator system and the calculation, interpretation 
and management of the results can be simplified. This software 
makes it possible to create and/or improve the indicators already 
defined.

Conclusion

After this study, it can be concluded that Integrated Water 
Management is in a process of continuous improvement and 
for this, the companies or entities that carry it out have a series 
of Management Indicators that allow them to improve their daily 
activity, using the indicators defined by the IWA and implemented 
in the Sigma Lite programme.
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