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Abstract
Difficulties related to the group decision-making process in the water supply sector, such as physical and economic losses,
irrational use of water and maintenance costs, highlight the need to develop procedures to support decisions, reducing
unnecessary water use and wastage. This study focused on the rational use of water resources and reduction of water losses,
based on the assumption that it is far more economical to develop and improve existing systems rather than build new
systems in parallel to the existing one. This study aimed to support a group decision-making process in the maintenance
section of a water supply company. A model is proposed consisting of 2 phases, which aggregates individual preferences to
achieve a group decision. The first phase is based on the ELECTRE II method, analysing individual preferences, while the
second is based on the COPELAND method to aggregate individual preferences. From this model, we developed a software
program to prioritise alternatives, simultaneously taking into account subjective and objective criteria, and thereby giving
decision makers a clear and comprehensive overview of alternatives, indicating the most suitable alternative based on the
preferences of group members from different areas.
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Introduction
Issues related to prioritisation of alternatives or general decision-making in water utility companies are always connected
to conflicts of preference among managers who have different
interests in attending to the company’s goals. The fact that
there is more than one decision maker in any kind of prioritisation process regarding water resources implies that conflicts
will exist.
In the maintenance sector of water utilities the discrepancies can become even greater because decision makers are
simultaneously involved with economic and environmental
issues. So what seems to be an ideal alternative to a manager
(DM) might not satisfy others or may not be a very attractive
alternative.
Furthermore, the problems faced by water utilities in large
cities, such as population growth, extended periods of drought,
irrational use of water, lack of planned maintenance and the
inadequate operation and maintenance of distribution and treatment systems add to the decision making challenge. Making
the correct decisions in the implementation of preventive and
reparatory actions is necessary in order to minimise losses
in the operation of water networks, and thus extend natural
resource supply and minimise environmental impacts.
However, there are many difficulties in making decisions
regarding the selection or prioritisation of the maintenance
processes to be deployed in a water distribution system; alternatives can be assessed by different criteria, which are usually
in conflict. Given that the final decision should result from the
preferences of a group of managers, the decision problem can
become even more complex.
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Ganoulis et al. (2008) emphasize that sustainable implementation of private or public utility projects cannot be
achieved without public participation and a clear consensus
among stakeholders. In addition, when multiple decision makers are involved in water resource management, each one acts
in their own right, using different value systems (Morais and
Almeida, 2012); for this reason, it is necessary to establish
a collective preference based on the aggregation of different
individual preferences.
Silva et al. (2010) claim that since water resource management decisions usually have a great impact on activities of the
city and also on the private sector, the possibility of generating conflict is very high. Thus, a structured decision model
is necessary, using an analyst who is as impartial as possible,
in order to establish a relationship of trust between members
of the group. All stages of this model should be designed to
promote impartiality of the analyst, including the formulation
of alternatives and the involvement of a competent committee
to evaluate these alternatives. It is also important to include a
conflict resolution phase, in which it is possible to change some
parameters of the model.
Ganoulis et al. (2008) developed a process in which
multi-criteria decision analysis (MCDA) techniques, related
to different attributes and a set of goals, were applied to
manage potential conflicts in transboundary areas of different countries. Yilmaz and Harmancioglu (2010) developed a
water resource management model for the Gediz River Basin
in Turkey, which facilitates the elaboration of indicator-based
decisions with respect to environmental, social and economic
dimensions from a multi-criteria perspective. They indicated
that the resulting decision regarding the choice of alternative
is basically independent of the multi-criteria method used, but
slightly sensitive to weights assigned to criteria as well as data
used in the analyses.
Other studies are being undertaken using MCDA to aggregate preferences of decision makers in a single result as a group
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