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Jaap Spronk (1949 — 2021)
Obituary

Emeritus Professor Jaap Spronk passed away in Rotterdam on
February 8, 2021. He was full professor of Finance and
Investment since 1982 at Erasmus School of Economics,
where he was also chairman of Department of Finance from
1984 to 2003, vice-dean of international new business
development from 2003 to 2008, director of studies from 2003
to 2007, director division of accounting and finance from 1996
to 2003, academic dean of MBA programmes until 2014, full
professor of Financial Management Science at Rotterdam
School of Management (RSM), until his retirement in 2015,
and main advisor and member of the jury of numerous
graduate and doctoral studies all over the world.

He had professorships at all levels in Finance, Financial
Management, Decision Theory and Management Science,
teaching worldwide in Dutch, English and Italian, at numerous
universities, including the Bocconi University in Milan, the
University of Bergamo and the University of Catania in Italy,
the Helsinki School of Economics in Finland, the State
University of New York at Buffalo, USA.

He initiated several important programmes for RSM and
Erasmus University Rotterdam, and was able to build an
impressive international network, organizing seminars,
conferences, scientific meetings, summer schools, master and
Erasmus programmes and so on. He was also an active
member of European Working Group on “Multiple Criteria
Decision Aiding”, and initiator of the First International
Summer School on Multiple Criteria Decision Methods,
Applications and Software (Catania, 1983). He was the
founder (1986) and first chairman of the prestigious EURO
Working Group on Financial Modelling.

He was the founder and director of the GEMFM Global
Network, which began in 2015 under his leadership and vision.
Premium institutions such as IESDE School of Management
Mexico, ESA Business School Lebanon, University of
Curagao and UCC Business School Mexico affiliated. He also
held a part-time professorship in Financial Management at the
University of Curagao.

He was one of prominent visiting professors at Master in
Management, Faculty of Economics and Business, Universitas
Gadjah Mada (MMUGM) in Indonesia. He successfully
coordinated MMUGM International Risk Management
Training Programs for Top Executives since 2014 and initiated
cooperation between MMUGM and reputable institutions in
many countries.

Author of several books and hundreds of scientific papers, he
worked in a variety of problems. His main research interests
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and contributions focus on Decision and Portfolio Theory,
Financial Risk Management, Performance Evaluation,
Financial Modelling, Financial and Macro-Economic
Planning with Multiple Objectives, Multiple Objective
Decision Making, developing in particular the Interactive
Multiple Goal Programming. In the framework of the MCDA,
he was too Member of the Executive Committee Special
Interest Group on MCDM (1980-1992), and was awarded by
the MCDM Gold Medal (International Society on Multiple
Criteria Decision Making), 2002.

His international awards include also the EUROPIN Award
from EURO, for merit services, 1993, the Umbra Erasmi
Medal of Erasmus University, 1996, the Gold Medal of the
University of Crete, Greece, 1996, and the President’s Award
(2012) of the Association of European Operational Research
Societies (EURO), whose he was President-elect (1989-1990),
president (1991-1992) and immediate past president (1993).

He was one of the three main editors of the VBA Journal (for
Investment Analysts) until 1990 and he served as an editor of
numerous journals, including managing editor of the Springer
Series in Financial Modelling, associate editor of Operations
Research, of the Revue Belge de Statistique, d'Informatique et
de Recherche Opérationnelle, and of the Journal of Multiple
Criteria Decision Analysis, Editor of Feature Issues on
Financial Modelling in the Furopean Journal of Operational
Research, and editor of other various special issues.

He was a member of the Royal Netherlands Academy of Arts
and Sciences since 1988, selected member of the Olivians,
since 1991, member of Founding Board of the Tinbergen
Institute, member of Program Committee European Doctoral
Program in Quantitative Methods in Management, member of
Advisory Board of the Merrill Lynch Center for the Study of
International Financial Services and Markets, New York,
member of Advisory Board of the Center for Banking and
Financial Research, Cyprus. He was also in the board of
various companies and non-profit organizations and was
advisor to investors, corporates and governmental
organizations, and was active in research and professional
partnership until the last days of his life.

It is very difficult to find other professors who enjoy the same
appreciation, esteem, and fame internationally as Jaap does.
But in my opinion, all these prestigious scientific and
professional gratifications, however important they may be, do
not by themselves return a complete profile of Jaap. He always
faced any kind of problems seriously, analytically, taking into
account all their different aspects and nature, always with a
great sense of  responsibility, competence, and
conscientiousness.
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He was very well educated, with the loving heart of a
child, and was able to transmit the love of his skill to his
students, colleagues and friends, quite a special gift. Another
of Jaap’s asset was his non-stop imagination and creativity. He
was able to come up with great new projects, not just at the
planning stage but also on the operational level. His brain was
in constant activity, just like Mount Etna’s volcano that he
loved so much, offering other people the chance to take
advantage of them, with generosity, great modesty, availability
and easy-goingness, never expecting anything for himself.
Always radiating enthusiasm and encouragement, endowed
with great culture and many interests, all people appreciated
his constructive and operational attitude, intuition, his mixture
of competence, optimism, sense of humour: an excellent
combination of Dutch rationalism and efficiency with Sicilian
flexibility, friendship and love of life. He actually achieved an
excellent balance between an intensively interesting working
life and constantly growing social relationships all over the
world, rejoicing in being in company of his friends.

His personality cannot be dissociated from his family. As
people say, behind a great man there is always a great woman.
His wife Yvonne’s charm, unselfishness, diligence, kindness,
commitment and culture perfectly complement her husband’s
character, understanding and supporting Jaap in his hard and
sometimes stressful job.

However - of course - it is not all just hard work! Jaap liked to
have some rest and holidays with his family, travel together
around the world, sit and eat in beautiful, comfortable
restaurants, enjoy some good wine with his friends in his
house. What a perfect harmony in bringing up their wonderful
family! How Jaap has been proud of his children Sarah and
Thomas and how much his seven grandchildren were his pride
and joy!

We always will keep a grateful memory and will be pride of
Jaap friendship. He, that has always been one-step ahead of
others, not to excel or to be proud, but to show everyone the
best way, to pave it, to encourage all of us to follow him, to
help us to reach new goals.

Benedetto Matarazzo

e

Opinion Makers Section

The workshop in decision making and techniques
‘Decision, decision, decision!’ has been a success!

The university of Portsmouth in collaboration with the
INFORMS Section on Multiple Criteria Decision Making, the
EURO Working Group on Multicriteria Decision Aiding
(EWG-MCDA) and the Decision Analysis SIG of the
Operational Research Society has very successfully hosted the
second edition of the workshop ‘Decision, decision,
decision!’. The event was designed last year with the aim of
creating awareness of the usefulness of multicriteria decision
making methods and techniques. This year the workshop
generated massive interest across the academic and industry
community and almost 200 participants from all over the
world attended.

The plenary speaker was Professor Roman Slowinski who
gave an inspiring speech on Evolutionary Multiobjective
Optimization Guided by Human Choices where, thanks to
interaction with stakeholders, a decision can be taken even in
extremely complex situations.

The second part of the workshop was devoted to illustrating
how such methodologies can be considered new and emerging
technologies. Dr Sajid Siraj, introduced the topic with an
engaging speech on how companies are adopting such
methodologies - and even helping to control the spread of the
pandemic.

Then, it was the turn of world leading experts in the field (Dr
Salvatore Corrente, Professor Jose Figuiera and our own
Professor Salvatore Greco) together with Professor Ashraf
Labib and Professor Dylan Jones (of our own Centre for
Operational Research and Logistics — CORL).  They
participated in a virtual round table to illustrate the latest
applications and to explore the amazing potential of these
techniques. A discussion followed about how best to promote
the techniques and we concluded with what will become our
mantra: to sell our fish we need to prepare it in a way that
people would appreciate it/ We really believe that this
workshop helped to sell the multicriteria methodologies to the
academic and industry communities. If you feel inspired you
can watch the recording of the workshop at this link (Passcode
58ipY.2G)

Maria Barbati
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Preference modeling by dominance-based decision rules

» Dominance-based ,if.., then..." decision rules are the only
aggregation operators that:

= give account of most complex interactions among criteria,
w are non-compensatory,
w accept ordinal evaluation scales and do not convert ordinal

evaluations into cardinal anes,

» Rules identify values that drive DM's decisions - each rule is a
scenario of a causal relationship between evaluations on a subset of
criteria and a comprehensive judgment

S.Greco, B.Matarazzo, R.Stowiriski: Axiomatic characterization of a general utility function
and its particular J re
European J. of Operatior

E = MCDA Research Groups

ITAKA: Intelligent
Knowledge Acquisition

Technologies for Advanced

ITAKA presentation

Our research group was created in 2007 by Dr. Aida Valls and
Dr. Antonio Moreno at University Rovira i Virgili, in the
Department of Computer Science and Mathematics. The
university is placed in Tarragona, a city created by the Romans
in century III b.C. (Tarraco). The city is located in the coast of
the Mediterranean Sea in Catalonia, a northern region of
Spain.

The ITAKA group was recognized with the label
“Consolidated research group” in 2010 and 2014 by the
Catalan Government Agency on Quality. The group started
with two main lines of research: (1) decision support systems
and (2) knowledge learning and analysis, mainly with
linguistic data. In 2010, we included a third research line with
the fusion with another research group focused on computer
vision, called RIVI (Robotics and Vision group). The group is
currently leaded by Dr. Aida Valls. The group is formed by 2
full professors, 3 associate professors, 4 post-docs and several
PhD students. The official website of the group is the
following:
https://www.urv.cat/html/grupsrecerca/reconeguts/general-
G756.php

In addition, we keep two separate webpages for the original
ITAKA group and the RIVI group, with the following links:
https://deim.urv.cat/~itaka and https://deim.urv.cat/~rivi/

ITAKA work on MCDA

Our research on MCDA covered different approaches,
including aggregation operations (MAUT), outranking
methods and systems based on rules. We do both theoretical
and applied research. Now we will highlight some of our
recent work.

Regarding aggregation operators, we defined a new operator
for unbalanced linguistic sets of terms, using fuzzy logics [1].

Recently we have focused on aggregation using Choquet
integral and we have developed some new methods for
learning from data the capacity measure that is used in this
operator [2][3].

In the outranking-based approach, we have worked with Polish
researchers in the ELECTRE methodology. Some works have
been done on the use of hierarchies of criteria in ELECTRE
ranking and sorting methods [4][5]. We have also defined
concordance and discordance indices for linguistic data using
the semantics provided by ontologies [6].

We are currently focused on the learning and use of rule-based
systems for classification, using fuzzy logic [7]. In this line,
we have proposed the use of fuzzy integrals for the aggregation
of the outputs given by the rules in Fuzzy Random Forests
(which are models with thousands of rules) [2][3].

From the practical perspective, we mainly work on three
domains. In Tourism, with the design of a recommender
system that uses MCDA to filter and rank activities according
to the user profile [8][9], as well as some tools for tourist
management, like website evaluation [10]. In Environmental
Analysis, we have participated in some projects, the most
recent are related to sustainability in energy production
[11][12]. The last area is Health Care, where since 2013 we
are working on the development of a clinical diagnosis aid
system aimed at assisting in the diagnosis of Diabetic
Retinopathy, which is an ocular disease that can cause
blindness if not detected on time. We are constructing a
clinical decision support system based on fuzzy random forests
that analyzes the values of a set of risk factors and indicates
which is the patient risk of developing diabetic retinopathy,
allowing an optimal screening time [13]. Together with the use
of data analysis tools and decision-making methods, we also
make an automated analysis of the images taken from the eye
fundus using both pattern recognition methods and deep
learning. This is an ambitious project in which we’re still
involved together with a regional hospital.

We are busy organizing...

Currently we’re organizing the CCIA 2021, the international
conference of the Catalan Association for Artificial
Intelligence. Topics like Decision Support Systems,
Aggregation Operators, Preference Learning are welcome,
among others. Find more information at
https://ccia2021.udl.cat/en/english/

The proceedings of the CCIA conference are published in a
book in IOSPress, in the series Artificial Intelligence Research
and Development. Moreover, extended versions of the papers
can be submitted to two special issues in ISI-JCR indexed
journals, which may be also interesting for you:

e International Journal of Computational Intelligence
Systems (IJCIS): Special issue on: New reasoning
models: improving optimization and decision support
with the management of uncertainty and constraints.
Guest Editors: Dr. César Fernandez, Dr. Aida Valls,
Dr. Mateu Villaret

e International Journal on Artificial Intelligence Tools
(IJAIT): Special issue on: Data mining, machine
learning and decision support systems in Health Care.
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Guest Editors: Dr. Aida Valls, Dr. Teresa Alsinet, Dr.
Antonio Moreno

Selected papers

1. Induced Unbalanced Linguistic Ordered Weighted
Average and its application in multi-person decision
making. L. Marin, A. Valls, D. Isern, A. Moreno, J.M.
Merigé. The Scientific World Journal, Vol. 2014, Article
ID 642165, 2014.

2. Learning fuzzy measures for aggregation in fuzzy rule-
based models. Saleh, E., Valls, A., Moreno, A., Romero-
Aroca, P, Torra, V., Bustince, H. Modeling Decisions for
Artificial Intelligence, Lecture notes in Artificial
Intelligence, vol. 11144, pp. 114-127, Springer, 2018.

3. A Hierarchically L-Decomposable Fuzzy Measure-Based
Approach for Fuzzy Rules Aggregation. E. Saleh, A.
Valls, A. Moreno, P. Romero, H. Bustince, V. Torra.
International Journal of Uncertainty, Fuzziness and
Knowledge-Based Systems, Vol. 27, pp. 59-76, 2019.

4. The ELECTRE-III-H method for making decisions based
on outranking relations with hierarchically structured
criteria. L. del Vasto, A. Valls, R. Slowinski, P.
Zielniewicz. Expert Systems with Applications, vol.
42(11), pp. 4910-4926, 2015.

5. A hierarchical multi-criteria sorting approach for
recommender systems. L. del Vasto, A. Valls, P.
Zielniewicz, J. Borras. Journal of Intelligent Information
Systems, 46, 313-346, 2016.

6. Inferring preferences in ontology-based recommender
systems using WOWA. M. Martinez-Garcia, A. Valls, A.
Moreno. Journal of Intelligent Information Systems, Vol.
52(2), 393-423, 2019.

7. Learning ensemble classifiers for diabetic retinopathy
assessment. E. Saleh, J. Blaszczynsky, A. Moreno, A.
Valls, P. Romero-Aroca, S. de la Riva, R. Slowinsky.
Artificial Intelligence in Medicine, 85, pp. 50-63, 2018.

8. Recommender systems in tourism. A. Moreno, L.
Sebastia, P. Vansteenwegen. IEEE Intelligent informatics
bulletin, Vol. 16, N°1, pp. 1-2, 2015.

9. SigTur/E-Destination:  Ontology-based personalized

recommendation of tourism and leisure activities. A.

Moreno, A. Valls, D. Isern, L. Marin, J. Borras.

Engineering applications of artificial intelligence, Vol.

26(1), pp. 633-651, 2013.

Official tourist destination websites: Hierarchical analysis

and assessment with ELECTRE-III-H. L. Del Vasto, J.

Fernandez Cavia, A. Huertas, A. Moreno, A. Valls.

Tourism management perspectives, Vol. 15, pp. 16-28,

2015.

A semantic multi-criteria approach to evaluate different

types of energy generation technologies. Martinez-

Garcia, M., Valls, A., Moreno, A., Aldea, A.

Environmental Modelling and Sofiware, Special Issue:

Environmental Data Science, Elsevier, 2018.

Finding the most sustainable wind farm sites with a

hierarchical outranking decision aiding method.

10.

11.

12.

Afsordegan, A., Vasto-Terrientes, L., Valls, A., Agell, N,
Sanchez, M. Annals of Operations Research. Springer.
pp. 1-29, 2017.

A Clinical Decision Support System for diabetic
retinopathy screening: Creating a clinical support
application, Romero-Aroca, P., Valls, A., Moreno, A.,
Sagarra-Alamo, R, Basora-Gallisa, J., Saleh, E., Baget-
Bernaldiz, M., Puig, D. Telemedicine and E-Health,
25(1), 2019.

13.

Aida Valls

About the 91% online meeting of the EWG-MCDA

The 91st online meeting of the EURO Working Group on
Multicriteria Decision Aiding (EWG-MCDA) was held from
April 29 to 30, 2021 in Zoom, jointly organized by Corvinus
University of Budapest and the Institute for Computer Science
and Control (SZTAKI).

Gyula Vastag, vice-rector for research, Corvinus University of
Budapest, welcomed the participants in the opening session.
The main theme of the meeting was Multiple Criteria
Decisions under Uncertainty. The first keynote talk was given
by Giuseppe Munda (European Commission, Joint Research
Centre) with title ’ Dealing with uncertainties in a social multi-
criteria framework’. The second keynote talk was given by
Marie-Paule Kieny (Inserm) with title *Decision making on
purchase of COVID-19 vaccines in the context of incomplete
information’. Not only the keynote presentations but also the
majority of the 18 regular talks induced a remarkable number
of questions and remarks. Following the traditions of the
EWG-MCDA meeting series, discourses were not limited,
even at the price of possible delays in the schedule. Opening
breakout rooms, a feature of Zoom, supported the private
communication between interested participants and the
authors of the 14 discussion proposals.

195 participants from 29 countries (according to affiliation)
registered for the meeting. Most (almost fifty) registrations
arrived from Italy. The large number of registered students was
welcome news. The online setting made it simpler to have
participants not only from Europe, but also from India, Japan,
Morocco, USA, Brazil and Canada. Inevitably, not all the
participants could join the whole meeting. The number of
concurrent participants varied between 50 and 110.

Based on the feedbacks during and after the meeting we can
conclude that the online mode did not reduce the scientific
value. However, from several other points of view, personal
presence has no substitute.

Sandor Bozoki
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Program
Time Event Author(s) Title
13:30- Connecting in Zoom
13:45
13:45- Opening
14:00
14:00- | Keynote Giuseppe Dealing with
14:45 lecture Munda uncertainties in a
social multi-criteria
framework
14:45- | Session 1 — Ecosystems
16:15
14:45 Scharpenberg C Decision support
Geldermann J for sustainable
regional food
distribution of
small farmers
15:15 Bottero M Assessing
Caprioli C ecosystem services
Dell'Ovo M through multi-
Oppio A criteria decision
analysis: a case
study in Turin
15:45 Henriques CO Gouveia CM | Eco-efficiency of

Tenente M
da Silva PP

Submitted to Discussion

Barbati M
Bottero M
Corrente S
Datola G
Dell’Anna F
Greco S

Lemos Martins H
Figueira JR
Henriques CO

the electricity
sector across the
EU 28 — A Value-
Based approach

A space-time
model to plan new
developments in
Yanzhou Island
(China)

A multiple criteria
classification
approach for
assessing policy
interventions to
stimulate transition
of electric vehicle
technology in
Europe

Bottero G
D’Alpaos C

Bagheri N

Kelemen A
Bozoki S

Policy prioritization
to enhance the
sustainability of
water management
in river basins

Evaluation of the
Efficiency of UAE
Sectors based on
Sustainable
Development
Objectives and
Circular Economy
Using DEA

On the interaction
of weights of
criteria and
assessment
functions in
composite indices
of well-being and
sustainable
development

16:15-
16:30

Break

16:30-
18:30

16:30

17:00

17:30

Session 2 — Outranking methods and applications

Pappalardo MR
Angilella S

Pohl E
GeldermannJ

Pereira M

Assessment of a
failure prediction
model in the
Energy sector: A
Multi-criteria
discrimination
approach with
Promethee based
classification

PROMETHEE-
Cloud: A Web-
based
implementation of
the outranking
method
PROMETHEE
offering a wide
range of sensitivity
analysis and
reporting options

Using ELECTRE TRI-
NC to model a
sunshine
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regulatory 11:00 | Kazibudzki P On the affinity of the
framework for the selected AHP
public hospitals in prioritization
Portugal: A methods
proposal
18:00 Norese MF A multi-criteria 11:30 | Szaddoczki Zs Distance-based
Rolando D decision aid Duleba Sz aggregation methods
CurtoR perspective that in group AHP
guides an
incremental
development of Submitted to Discussion
knowledge and
fosters
relationships and Kutakowski K Inconsistency
decisions Talaga D indicators for
incomplete pairwise
comparisons
April 30, Friday
Event Author(s) Title Fattoruso G Improving
Barbati M classification
Ishizaka A methods through
8:45- | Connectingin Zoom Squillante M MCDA methods in the
9:00 automotive sector
9:00- Keynote | Marie- Decision making on Matulova M A decision-making
9:45 lecture Paule Kieny | purchase of COVID-19 Kolacek M framework for event
vaccines in the management based
context of incomplete on a hybrid fuzzy
information mecdm method
9:45- Break Oliva G Characterizing
10:00 Faramondi L robustness to rank
Setola R reversal in Analytic
10:00- | Session 3 — Analytic Hierarchy Process Bozoki S Hierarchy Process
12:00
Juhdsz P A comparison of
10:00 | Inuiguchi M The usefulness of Szadoczki Zs weight vectors
Torisu | interval weight Bozoki S calculated from
estimation in ranking incomplete pairwise
alternatives under a comparison matrices
crisp pairwise associated to specific
comparison matrix graphs
10:30 | Lakicevi¢ M The AHP method in 12:00- | Lunch Break
Marques M optimizing pollution 13:00
Marto M from pulp production
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13:00- | Session 4 — Decision support in health care 16:15 Skulimowski AMJ Multicriteria
14:30 multimodel-based
social impact
optimization
13:00 Huttin CC New development P
for cost sharing
influence in health 16:45 Kurek KA Measuring local
care - Identification Heijman W competitiveness:
of cost cues and van Ophem ) comparing and
consistency issues Gedek S integrating two
Strojny J methods PCA and
; AHP
13:30 Costa AS Quality assessment
Rocha A of the Portuguese
Figueira JR public hospitals |
Ferreira DC using a multiple Submitted to Discussion
Marques RC criteria sorting
method . . .
Szile B The relationship
between bank asset
14:00 Csiszar O Neural network- structure and
Diaz Ochoa JG based medical solvency probability
Csiszar G recommender
system using . .
. Stamenkovic M Dominance-based
preference modeling
rough set approach
for multiple-channel
14:30- | Break strategy selection
14:45
Manthoulis G An ordinal
14:45- | Preparations for the next EWG-MCDA Doumpos M classification
15:15 meetings Zopounidis C framework for bank
Galariotis E failure prediction:
15:15- | Session 5: Ranking and optimization metr.\o.dology and
empirical evidence
17:15
for US banks
15:15 Orban-Mihalyké E The evaluation of o )
ar ) Sziklai BR Testing cross-
Mihalyké Cs sports tournaments ] e . .
. Baranyi M validation variants in
Gyarmati L results by Thurstone Héb K ki
methods éberger ran'lng
environments
15:45 Spyridakos A A methodological .
17:15- | Closing
Tsotsolas N approach to 17:30
Vryzides | measure and handle ‘
the impacts on the
ranking of the
alternative actions in
extrapolation phase
of the MCDA UTA
methods in cases of
low robustness
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Software

Spatial Sustainability Assessment Model
(SSAM)

Boggia A., Massei G., Paolotti L., Rocchi L.

Department of Agricultural, Food and Environmental Sciences
- Bioeconomics Research Unit, University of Perugia, Italy
antonio.boggia@unipg.it — agr.gianluca.massei@gmail.com -
luisa.paolotti@gmail.com — lucia.rocchi@unipg.it

SSAM 1is a calculation procedure developed in a geographic
environment, aimed to develop spatial sustainability analysis,
using multiple criteria that cover environmental, economic and
social aspects. Essentially, it consists of a plugin working in
the open-source GIS software QGIS [1], freely downloadable
in the QGIS repository (http://plugins.qgis.org/plugins). It
represents an evolution of the GeoUmbriaSUIT [2] plugin, of
which it has maintained the theoretical approach, but with
significant changes in the work environment and in the
generated outputs. The multi-criteria method used within
SSAM is the algorithm TOPSIS (Technique for Order
Preference by Similarity to Ideal Solution) [3, 4], which
defines a ranking based on the distance from the worst point
and the closeness to an ideal point, for each of the criteria used.
For the sustainability assessment procedure, SSAM needs a
geographic vector file, which has a graphic and an
alphanumeric part (attribute table). The graphic data represents
the alternatives: the study area and the single evaluation units
within it (e.g.: the regions of a country, or the municipalities
of a region); the alphanumeric part describes the criteria: the
environmental, economic and social aspects relating to the
evaluation units by means of a set of indicators (Fig. 1). The
vector file must be provided as a GeoPackage Encoding
Standard, a standards-based open format based on the SQLite
database. If vector data are coded in a different format (i.e.:
shapefile) they have to be converted.

w

Fig. 1: Criteria setting

The use of the algorithm available in the plugin allows to treat
individually the indicators representing the three pillars of
sustainability, by assigning each of them to one dimension,
and to compute three different indices: Envldeal
(environmental index), Ecoldeal (economic index) and
Socldeal (social index) (Fig. 2).

() SSAM (Spatial Sustainability Assessment Model) - o ®

Economic =

4

Environmental

Setting

APMID AGASSERR  AFELETRIN  AENECONS ARIF_RD
weights 1.0 10 1.0 10 1.0 10

Preference | gain gain gain gain gain

Ideal point | 0.65 156 1.0 404 626 o

Worst point | 0.13 0.26 0.03 114 133 0.01

Q

Fig. 2: Environmental card, as an example of the three
dimensions.

After adding the indicators in the proper dimension, a card
specific for the dimension will be added. In the card it is
possible to: change the weights, indicate if the criterion has to
be maximized or minimized, change the Ideal and Worst
points. Weights can be directly insert, in the range 0-1. In case
of weights in other ranges, they will be rescaled when the
model is launched. All criteria are considered to be minimized
by default. To change it, just click on the cell relating to the
criterion to be maximized and the cost will turn into gain,
along with the change of the ideal and worst points. The ideal
and worst points are taken by default as the maximum and
minimum value in the distribution of the criterion values, but
it is possible to change them beyond the boundaries of the
distribution. Each dimension and the relative card can be
removed any time, just clicking on the button ‘Remove
dimension’.

When one or more dimensions are ready, the computation can
be run using the button ‘Process’. The computation generates
a new card (Analysis) and the Geographical output. For each
index calculated a map is generated, while the indices are
added to the attribute table (Fig. 3).
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Fig. 3: SSAM output.
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The three indexes can be computed singularly or up to all the
three, giving information on one or more dimensions of
sustainability. If at least two indexes are computed it is also
possible to combine them together, using an additive weighted
summation, for creating a global sustainability index
(Sustldeal). The higher the value of this index, the better the
performance of the unit in terms of global sustainability. To
compute the Sustldeal, the user has to slide the point on the
Sustainability section in the ‘Analysis’ card, to determine the
weight of each dimension in the final index, and to click on
‘Overall assessment’ (Fig. 4). It generates an additional index
and map, automatically added in QGis.
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Fig. 4: Sustldea overall assessmentl.

If Sustldeal 