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Abstract
Rehabilitation of water networks is a complex problem which may require a range of different water management actions,
involving groups or institutions having differing objectives, responsibilities and interests, and requiring collaboration for
conflict resolution. Group decision making can play a vital role in situations where multiple actors are involved, each having
their own private perceptions of the context and the decision problem to be tackled. This paper proposes a group decisionmaking model based on an analysis of individual rankings, with the aim of choosing an appropriate alternative which is the
best compromise of the points of view of the actors involved in the decision problem. An application with 4 influence groups
was conducted based on the proposed method.
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Introduction
Municipal water supply infrastructure maintenance is very
important for sustainable urban development. Mismanagement
in this field can have serious consequences, such as water pipe
bursts, which result not only in disruption of the service but
also in significant water losses. Water lost from potable water
distribution systems remains a key problem facing not only
developing but also developed countries throughout the world.
A new challenge in water distribution management is how to
achieve effective water utilisation and reduction of wastage,
taking into account many different aspects, such as technical,
social and environmental.
The problem of rehabilitation of water networks needs to
be perceived as a process where multi-discipline actors have
to invest money, time and physical and mental effort in order
to use scarce financial resources in an adequate way, choosing
a desired action to provide water in volumes sufficient to meet
domestic, commercial and industrial demands, to recognized
quality standards, without interruption and at appropriate pressure. However, supporting a group decision-making process
becomes intensely difficult due to the different perceptions of
the actors of the way in which the problem should be handled
and the decision made (Matsatsinis et al., 2005).
When more than one individual participates in a decision
process it is necessary to aggregate their information. In general, the 2 methods that have been found to be most useful are
the aggregation of individual judgments and the aggregation of
individual priorities (Forman and Peniwati, 1998). The former
is used when the group is assumed to act together as a unit, and
the latter when they are assumed to act as separate individuals
expressing their own preferences. Nevertheless, the problem of
rehabilitation of water networks involves groups or institutions
with different objectives, responsibilities and interests. This
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study is therefore focused on the second situation, where an
individual is acting in his or her own right, with different value
systems. Thus it is concerned with the resulting individual
alternative rankings.
One of the fundamentals of the Water Resources National
Politic (Brazilian Ministry of the Environment; MMA, 2006)
is the decentralisation and participation of all in the water
resource management process - civil society, the public sector and water resource users. Decisions in this field normally
involve multidisciplinary decision makers, who commonly use
a voting procedure as a means to reach a decision. However, a
simple voting system does not guarantee a global result considering the preferences of all decision makers.
Various authors have studied the problem of aggregating
individual preferences for group decision-making (Smith, 1973;
Armstrong et al., 1982; Forman and Peniwati, 1998; Cook,
2006). In fact, the voting system is one of the most useful ways
to achieve a ‘social choice’ (Sales, 2005), because voting is
one of the decision-making alternatives which is able to reach
a solution when the decision to be made implies a conflict of
interests among group members.
One of the earliest works based on social choice is Essai
sur l’application de l’analyse à la probabilité des décisions
rendues à la pluralité des voix, developed by Marquis de
Condorcet (1785). In this work, Condorcet argued that the
majority opinion will very likely identify the decision that
is objectively the best. Condorcet’s argument was known as
Condorcet’s rule. Based on this rule, Condorcet created a
procedure to aggregate individual preferences, verifying which
option was preferred by the majority of the decision-makers
(Young, 1988).
Another pioneer in social choice theory was the Chevalier
Jean Charles de Borda (1781), who used a count which was
related to the ranking of alternatives according to each individual’s preferences. Borda also pointed out some defects of
Condorcet’s method. Borda argued that when there are many
options, Condorcet’s method can elect an option which was
endorsed by only a small minority of the electorate (Young,
1988).
In such a context, a group decision should be understood
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