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A B S T R A C T

The importance of knowledge in creating value, driving productivity and promoting economic growth has long
been recognized. Accompanying this recognition of the central role of knowledge in today's economies has been
an added focus on information technology, learning and the accelerated pace of technical and scientific advance
that results therefrom. Closely connected to these developments has been the advent of big data; and as in-
formation becomes available at greater volumes and higher speed, the focus is shifting from quantity to the
quality of the information collected and the manner in which it is used. In this respect, Multiple Criteria Decision
Analysis (MCDA) techniques constitute valuable tools for structuring and evaluating complex decision situations,
and can allow for more informed, potentially better decisions. MCDA techniques are able to build on the
knowledge of expert participants in a given field, and produce assessment systems based on values and ex-
perience. Constructivist in nature, this approach has grown exponentially over the past few decades, causing a
change in the decision-making arena in general, and in the field of decision support systems (DSS) in particular.
The objective of this special issue is to bring together recent developments and methodological contributions
within MCDA, with the challenges which characterize the knowledge-based economy, as they pertain to the
themes of technological forecasting and social change.

1. An introduction to the special issue

The world is changing, at an apparently ever faster rate and in ever
more profound ways. Driven greatly by technological developments,
these changes have been argued to be without precedent in human
history (Robinson and Aronica, 2009). The result is a “period in human
history” without equal in terms of the “scale, speed, and global complexity
of the changes and challenges we face” (Robinson and Aronica, 2009, p.
19). Accompanying these developments have come profound social
changes. Changes in the way we work, the way we learn, the way we
interact, and quite possibly even in the way we think. Indeed, if we are
ever in doubt of the extent and pervasiveness of the changes brought
about by technological development, we need only forget our smart-
phones at home for a day for the ensuing panic to quickly dissipate such
hesitations.

As technology and the rate of its development have changed, so too
have the dynamics of competition, as well as the resources, skills and
competencies required for success, for individuals and organizations

alike. The role once occupied by labor, then capital, as the key source of
income, was soon overtaken by knowledge, as a fundamental de-
terminant of value creation, increased productivity and economic
growth (e.g. OECD, 1996). Concepts such as that of “knowledge-based
economies” – i.e. “economies which are directly based on the production,
distribution and use of knowledge and information” (OECD, 1996, p. 7)
thus emerged, in recognition of the role and share of economic activity
occupied by knowledge-intensive activities in developed economies.

This new and rapidly changing context brings with it immense op-
portunities, but also new challenges. One of these challenges is bound
with decision making, in an era of greater choice, greater information,
and greater unpredictability, which invariably make decision-making
processes more difficult. Enter Multiple Criteria Decision Analysis
(MCDA): the sub-discipline of Operational Research (OR), which allows
us to explicitly assess multiple, potentially conflicting, decision criteria.

It is not only their ability to aid decision making and lead to better
decision outcomes that makes MCDA techniques so relevant and po-
tentially valuable in knowledge-based economies. In the context of
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these systems of knowledge production and consumption, associated
concepts such as learning and flexibility (or agility, as it is sometimes
referred to as in the organizational domain) also rise to the fore. It is not
only the knowledge we possess now that is of consequence, but our
ability to continuously update that knowledge; and our capability to
learn and adapt to new circumstances, as they invariably (and ever
more rapidly) emerge.

Again, it would appear MCDA techniques have a lot to contribute.
Constructivist in nature, and allowing for discussion and learning, the
evaluation models resulting from these techniques are typically flexible
enough to allow for the incorporation of new data and information as it
emerges. MCDA analyses furthermore tend to rely on expert partici-
pants, making use of their knowledge, values and experience to build
assessment frameworks.

This reliance on relatively small groups of experts may at first seem
counter-intuitive, in an age of big data; but as data becomes more
widely, more quickly and more cheaply available, the focus has shifted
from quantity to quality, and from the mere availability of data to the
manner in which it can be made useful (Marr, 2015). MCDA techniques
use high quality information, in the form of expert insights, to create
frameworks able to make use of large quantities of information for
better decision making. Indeed, the very rise of big data has shown us
the importance of “little data”; of analyses of greater depth, able to
depict the nuances often lost in large numbers. Once more, we would
argue MCDA techniques can help paint these subtleties.

When we put out the call for this special issue, our focus was two-
fold. Having ascertained the importance of MCDA in the current context
of rapid technological and social change and knowledge intensive ac-
tivities, we were interested in methodological developments in the field
of MCDA on the one hand, and real-world applications of the techni-
ques on the other. The submissions did not disappoint, and in the
current issue, readers will find innovative examples of both.

Techniques applied in the papers which comprise this special issue
include AHP, TOPSIS, PROMETHEE II, TDE, DANP, MACBETH, among
others. A salient trend appears to be that of combining methodologies
and techniques. Santos et al. (2018), for instance, combine several OR
methods to develop a performance assessment system. Other con-
tributions combine AHP and TOPSIS, for instance (e.g., Carayannis
et al., 2018), as well as MCDA techniques such as AHP and MACBETH
with cognitive mapping (e.g.: Carayannis et al., 2018; Mital et al., 2018;
Oliveira et al., 2018). This trend toward the integration of different
methods appears to hold much promise, and we look forward to its
continued development, with more varied methodological combina-
tions and subsequent operationalizations.

The real-world applications described in this special issue are, like
the methodological contributions, reflective of the vast potential of
MCDA techniques. The applications are diverse and wide-reaching,
starting with innovation and the creation of an innovation metric which
takes into account the preference systems of the four Quadruple
Innovation Helix framework participants, namely, the Government,
University, Industry and Civil Society sectors (Carayannis et al., 2018).
Later in this issue we see a different take on innovation, using DANP
and focusing on the biotechnology sector, and the factors leading in-
termediaries to promote emerging sectors within it (Chen and Lin,
2018).

The second article in this special issue is Santos et et al.'s (2018)
aforementioned multi-method approach to the development of perfor-
mance assessment systems; applied in this case to the Business Services
and Taxes Department of the former HM Customs and Excise Depart-
ment. Andreopoulou et al. (2018) bring the ever more pressing issue of
environmental sustainability to the fore, through an analysis and eva-
luation of the websites of enterprises promoting Renewable Energy
Sources (RES). This then allows the “the 'superior' websites [to] be used to
form a conceptual content model while designing an enhanced website for a
RES enterprise” (Andreopoulou et al., 2018). This is perhaps not the first
topic that would come to mind when thinking about sustainability

research, but it is indicative of the vastness of the theme, and how much
there is still to do within it. We believe MCDA techniques could have
much to contribute to this area, and look forward to seeing more MCDA
applications to the realm of social and environmental sustainability.

Aloini et al. (2018) and Daim et al. (2018) both deal with the not
less important topic of technology and technological development.
Aloini et al. (2018) apply their model for technology assessment to a
company operating in the military sector. Their study introduces an
element of novelty in its acknowledgement of fuzziness, through the use
of a “peer-based modification to intuitionistic fuzzy multi-criteria group
decision making with TOPSIS method (peer IF-TOPSIS)”. Pérez et al.
(2018) and Ruiz et al. (2018) in this issue also incorporate fuzziness,
and indeed the issue is addressed by many others of our contributors as
well. Again, this seems indicative of a potentially fruitful path in the
domain of decision aids.

Daim et al.'s (2018) support to decision making pertains to tech-
nological development, and allowing organizations to build roadmaps
for their strategizing in this respect. The authors focus on robotics
technologies, and apply their model in the power sector in particular.

A considerably different field of application is that of real estate.
Oliveira et al. (2018) focus on residential safety and the construction of
a home safety evaluation framework, through the combined use of
cognitive maps and the AHP. Kaklauskas et al. (2018) aim to aid
property buyers through the complexity of real estate purchase deci-
sions, through a “new advertising format, an iterative method and the
NEuro-Advertising Property Video Recommendation System (NEAR)”.

A different field of application still, and demonstrative of the ver-
satility of MCDA techniques, pertains (broadly speaking) to firms'
strategy and investment decisions. Ouenniche et al. (2018) focus on
bankruptcy predictions, Pérez et al. (2018) on project portfolio selec-
tion, Ruiz et al. (2018) on investment decisions, and ease of doing
business in different countries in particular, and Masri and Abdulla
(2018) on the management of working capital. Each of these con-
tributions individually, but perhaps even more so together, show the
fundamental role MCDA techniques can potentially play in organiza-
tional decision making, not only at the strategic, but also at the tactical
and operational levels as well.

The final two papers in this special issue have in common their
integration of MCDA methods (MACBETH and AHP, respectively) and
cognitive mapping. Their fields of application, however, are vastly
different. Carayannis et al. (2018) focus on tourist destinations and the
ability to assess their competitiveness. Mital et al. (2018) examine
supply chain risks for multiple product categories.

In all, this special issue presents the state of the art in MCDA
techniques, both in terms of methodological developments and real
world applications. We hope it can serve management practitioners, by
highlighting the potential of such methods for their business operations;
policy makers, by demonstrating the role these methods can play as aids
to a decision making able to incorporate the views and interests of
various stakeholders; and researchers, by providing an indication of
where we are at, and where we might still advance to, in terms of
theoretical developments and practical applications of these meth-
odologies.
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