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ABSTRACT

Although Multi-Criteria Decision Making methods have been extensively used, their
descriptive use has been rarely considered. In this paper, we add an evolutionary
description phase as an extension to the AHP method that helps policy makers to gain
insights into their decision problems. The proposed extension has been implemented in
an open-source software that allows the users to visualise the difference of opinions
within a decision process, and also the evolution of preferences over time. The method
was tested in a two-phase experiment to understand the evolution of opinions on energy
sources. The proposed tool can help policy makers in better understanding planning
problems that will lead towards better decisions.

Keywords: Multi Criteria Decision making; Group judgments; AHP; GAIA;
Visualization.

1. Introduction

Multi-criteria decision making (MCDM) methods have been extensively used to
prioritize available options after assessing and synthesizing all the individual
preferences. However, the aggregative approaches like Analytic Hierarchy
Process (AHP) have low explanatory power and results are often not enough to
reach to a consensual decision by stakeholders, especially when they have
divergent views [1]. It is therefore necessary to identify the points of agreements
and disagreements before initiating a negotiation process. In response to this
need, Graphical Analysis for Interactive Aid (GAIA) [2] was developed to capture
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different views of DMs with respect to many criteria and to display them
graphically. The GAIA method was initially proposed to complement
PROMETHEE which is widely used in strategic decision making [2].

2. Research design,methodology and results

In this paper, we propose to combine the GAIA method with AHP and show its
usefulness in the area of energy policy making [3]. We investigate the
visualization of preferences and their evolution in situations where additional
information is acquired during the decision making process. The proposed
combination (AHP-GAIA) displays a graphical representation that can easily
highlight the presence of any like-minded decision makers/agents or opposite
minds, and can also reflect changes in their preferences over time. This hybrid
method has been applied in a two-phase experiment. In the first phase,
participants were asked to rank seven energy sources in the United Kingdom for
the next 20 years. Each participant compared the options in pairs without any
specific tool. For the second phase, the participants were informed about the
widely-used criteria to evaluate the energy sources, and were asked to produce a
documented report on how well the energy sources were fulfilling these criteria.
Three months later, the participants submitted their reports that showed their
analyses of the seven energy sources with the help of AHP. The adapted GAIA
approach was then used to visualize the change in participants’ preferences. In
both phases, the solar energy has been found to be the most preferred choice,
while coal remained the least preferred (figure 1). Interestingly, the dispersion of
the opinions decreased in the second phase i.e. more participants were found in
agreement with each other after performing the detailed analysis of the selected
energy sources.
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Figure 1: Visualizing the alternatives and decision makers in PriEsT for the intuitive
approach

Information content is 70.67%
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