Technical University of Crete
School of Production Engineering
& Management

Hellenic Operational Research
Society

7 th INTERNATIONAL SYMPOSIUM
&
29 th NATIONAL CONFERENCE
ON OPERATIONAL RESEARCH
June 14-16, 2018
Chania, Crete, Greece

List of Abstracts
Sponsors

Page 2 of 34

1. Tourism management
June 14, 2018, 12:30 – 14:00, Room: Aristotle

Big data for personalised agricultural touring recommendations
Diareme Kyvele Constantina, Tsiligiridis Theodore
Agricultural University of Athens, School of Food, Biotechnology & Development,
Dept. of Agricultural Economics & Rural Development, Informatics laboratory, Athens, Greece

Personalised touring refers on planning an optimal route based on the tourists’ recommendations and
restrictions facilitating each individual by personalising their recommendations. For outdoor settings
this process can be divided in three phases: recommendation, route generation, and route
customization. We consider agricultural touring to refer to providing personalised thematic tours in
rural areas with a dual objective. Firstly, adding value to agri-tourism that has been long considered a
means of, amongst others, providing motor for growth and year-round tourism flow in rural areas,
promoting local products and SMEs, and secondly dealing with the real needs of tourists e.g. need for
leisure time, and the specificities of rural areas. In this work we study big data concepts and
technologies for personalised agricultural touring focusing on the proposal of recommendations;
referring to the information provided by the service to the user, the set of available POIs that a tourist
can see when logging in to the system or app from which the personalised tour will be generated. In
particular, apart from presenting the big data literature and proposing the most suitable big data
solutions for smart tourism, we explore the geospatial big data technologies that can be used for the
agricultural touring paradigm in order to mine data, POIs and the opinion of tourists-consumers from
the web so as to index, classify and order the POIs. Moreover, we discuss the use of selected NoSQL
database programs and graph databases. To this end, we also explore and discuss the, at least, 3Vs
(Volume, Variety and Velocity) of spatial and tabular data that are required for agricultural touring
recommendations, based on user generated data from web sources and social networks, and
investigate the necessity and existence of real time data sets for agricultural touring applications.

The role of board of directors in profitability: insights from selected Greek hotel
companies
Pappa Evangelia1, Filos John1, Spanos Panagiotis1, Papanastasiou Pantelis2
1 Panteion

University of Social & Political Sciences, Athens, Greece
Educational Institute of Crete, Greece

2Technological

The aim of the research is to estimate the relationship between corporate governance practices and
profitability of hotel companies listed on the Greek Stock Market. Special emphasis is being placed on
the role of the Board of Directors. Methodology – The study is focused on secondary data of selected
hotel companies in Greece. The time frame of the analysis is the past 10 years from 2007 to 2016. An
empirical estimation has been carried out through descriptive and correlation analysis as well as and
panel data techniques in the form of Pooled Ordinary Least Squares regression model. Findings – The
results sought to indicate that factors such as Board size, Board Independence, CEO Duality, frequency
of boards meetings, have an impact (positive or negative) on company’s profitability. Originality – The
paper adds to the literature and advances the understanding of board structure and profitability in
hotels’ corporate governance system by examining the specific characteristics of the Board of Directors.
Implications – The research is of particular importance as it presents a comprehensive picture for the
listed hotel companies and points out those factors that can have impact on the profitability.
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Perspectives for the development of the Greek water airports and seaplane
services
Ballis Athanasios 1 , Moschovou Tatiana 2 , Pagonakis Minas 3 , Zachariadis Nikos 2
1 National

Technical University of Athens, Dept. of Transportation Planning & Engineering, Athens, Greece
Technical University of Athens, Athens, Greece, 3 Civil Engineer, Athens, Greece

2 National

The seaplanes have been successfully used in many countries. Seaplane services may contribute
positively to the enhancement of the tourism industry and diminish the isolation of small islands. The
development of a network of seaplane bases in Greece is timely and is gradually formed thanks to a
new legal framework that favours water airport development and seaplane commercial operations as
well as thanks to initiatives of dashing entrepreneurs in the field. The scope of this paper is to describe
the current situation concerning the development and the perspectives of seaplane services in Greece.
The paper presents and analyses the national legislative framework and the barriers that delay the
implementations of water airports and seaplane services. It also presents the results of two market
surveys conducted in Crete Island concerning the tourists’ preferences for destinations, flight types and
willingness to pay. The first research was carried out between September and October 2015 while the
second one, which is considering as an extension of the first, was performed during August 2017. The
paper performs a comparative analysis between the results of the two surveys and investigates the
feasibility of seaplane touristic services in Greece using an analytical cost model and various scenarios
of seaplane market conditions. Finally, the issue of the complementarity of the seaplane services with
the conventional air services in the Aegean Sea is outlined and commended.

The contribution of air and maritime transport in the development of tourism in
the islands of South Aegean
Ballis Athanasios 1, Petroulakis Zacharias 2, Stathopoulos Spyros 3
2

1 National Technical University of Athens, Dept. of Transportation Planning & Engineering, Athens, Greece
National Technical University of Athens, School of Civil Engineering, Athens, Greece, 3 Civil Engineer, Athens,
Greece

Greece has a significant number of inhabited islands, where a 15% of the country’s population lives and
works. The income of islanders is mainly coming from the primary sector (fisheries, livestock farming),
shipping and tourism. The demand for passenger transport among islands or between islands and the
mainland (for business, tourism, leisure etc.) as well as the demand for freight transport (consignments
of local products to mainland or the deliveries of supplies from the mainland to the islands etc.) are
served by maritime transport and (depending on the existence of airport facilities) by air.
The scope of the current paper is to highlight the contribution of air and maritime transport in the
development of tourism in the islands of South Aegean. In this context, a comparative evaluation of the
tourism product is performed, between (a) islands having airports and (b) islands depended solely on
maritime transport. Moreover, an econometric model is being developed aiming to identify the
interrelationship of tourism with the airport infrastructure and other characteristics of Greek islands
(e.g. coast line length, accommodation facilities, sightseeing) also considering the competition with
maritime transport.
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2. Transport
June 14, 2018, 12:30 – 14:00, Room: Socrates

Exploring the effects of fairness on airport scheduling efficiency and level of service
metrics
Androutsopoulos Konstantinos 1 , Madas Michael 2 , Sitokonstantinou Vassileios 1
1 Athens

University of Economics and Business, Dept. of Management Science & Technology, Athens, Greece
2 University of Macedonia, Dept. of Applied Informatics, Thessaloniki, Greece

Traffic forecasts illustrate bleak future prospects in terms of capacity pressures, congestion and level
of service challenges for the air transport system. Relevant research in terms of scheduling models for
allocating efficiently scarce airport resources, expressed in slots, at the strategic planning phase has
been steadily increasing during the last decade. The resulting strategic airport slot allocation problem
aims to optimize the allocation of specific coordination time intervals to the respective airlines’ slot
requests within a given scheduling season. The problem has been modelled in existing literature with
different underlying criteria and objectives with special emphasis placed on scheduling efficiency
objectives expressed mainly in the form of the schedule delay or displacement metric. Our paper
enriches existing scheduling models with a fairness-driven modelling extension borrowing principles
from congestion-based pricing. In particular, we propose a single-airport scheduling model, based on
the general resource-constrained scheduling problem, that aims to optimize scheduling efficiency,
while simultaneously incorporating fairness considerations. Fairness is expressed in terms of the
intensity of congestion impacts imposed by each airline to other airlines/users as a result of both the
demand volumes (i.e., requested slots) and the temporal distribution of demand (i.e., peak vs. off-peak
period). The latter introduces an interesting modelling extension to existing slot scheduling research in
that it "penalizes" airlines with additional schedule displacement in case they opt to operate at
congested/peak periods. Hence, we eventually produce a feasible schedule minimizing the total
displacement while simultaneously promoting a fair distribution of the total displacement among
participating airlines with view to their "contribution" to congestion levels. Furthermore, we assess the
"cost of fairness" by exploring the effects of fairness-driven scheduling on efficiency and various metrics
expressing the level of service (LOS) provided to competing airport users.

Set-partition versus set-cover formulations for column generation based solution
methodologies for optimal airline crew scheduling
Moschopoulos Odysseas, Kaimakamis Christos, Kozanidis George
University of Thessaly, Dept. of Mechanical Engineering, Volos, Greece

We consider column generation based solution methodologies for optimal crew scheduling in the
context of airline management. Such methodologies employ a master problem, typically formulated as
a set-partition optimization model, the objective function of which minimizes the total cost comprised
of the uncovered duties cost plus the roster quality cost. We propose the alternative formulation of the
master problem as a set-cover optimization model in which over-coverage of the flight duties is allowed
while roster quality is entirely ignored. This model can help crew planners identify the maximum flight
duty coverage that can be attained with a given set of crew members much faster and subject to smaller
margin of error, which is of utter importance in this application context. The optimal solution obtained
with the proposed set-cover model is transformed into an equivalent set-partition one with an
optimization model that removes suitably flight duties from the identified crew-rosters, so as to
minimize their final quality cost while also retaining optimal coverage. The key fact that removing flight
duties from a legal crew roster does not negate its legality or its feasibility justifies the correctness of
this approach. We present limited experimental results illustrating the application of the alternative
designs on a small case study and we report the conditions under which each of them is more
preferable.
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An orienteering problem approach for city tourist trip design
Tsakirakis Eleftherios, Rapanaki Emmanouela, Tsampounari Irini, Marinaki Magdalene,
Marinakis Yannis
Technical University of Crete, School of Production Engineering & Management, Chania, Greece

Designing an optimal city route trip for visiting several points of interest (POIs) is always a difficult but
attractive task. For tourists, visiting foreign countries can be a kind of sport or a leisure activity. In case
of any tourist trip, there is a specific timetable in order to explore all the points of interests (POIs). Due
to this time limitation, tourists are forced to select the most valuable POIs according to their personal
preferences. The challenging quest of organizing a feasible tourist trip matches the mathematical model
of the Orienteering Problem (OP) from the Vehicle Routing Problem with profits (VRPPs) research field.
The basic concept of the OP includes a number of persons who begin their journey from a specific initial
point to a final point. During their trip a set of points exists where each one of them is associated with
a profit. The persons aim to visit together as many points as possible increasing their total amount of
profit without overcoming a predefine time constraint. To solve OP a new metaheuristic algorithm is
proposed. The Similarity Hybrid Harmony Search (SHHS) algorithm is presented as an innovative
solution methodology to provide feasible results. Taking into account the parameters and the
constraints, the OP adapts the specifications of planning a profitable tourist trip throughout the
landmarks of the cities.

City logistics: analysis of factors affecting the development of an intelligent freight
transportation system
Gayialis Sotiris, Kechagias Evripidis, Konstantakopoulos Grigorios, Papadopoulos Georgios,
Ponis Stavros
National Technical University of Athens, School of Mechanical Engineering, Sector of Industrial Management &
Operational Research, Athens, Greece

City Logistics is an emerging field of research, being related to efficient management and movement of
goods from origins to destinations, in urban areas. City Logistics processes, consider the cost of delivery,
the efficiency of the transportation operations, the environmental impact, the traffic congestion and
energy consumption. City Logistics’ stakeholders are private companies delivering goods in urban areas
and public sector’s authorities, responsible for traffic management and urban strategies. City Logistics
as a technological aspect is based on the system’s approach that involves a number of technical
processes including modelling, evaluation and the application of information technologies. Information
technology can guide to increased performance of urban freight transportation systems but a lot of
operational and technological factors affect the design and implementation of such systems. The aim
of this paper is to determinate the numerous factors involved in this complicated problem and present
how they affect the design and implementation of an integrated web-based software solution to
support the needs of logistics companies. This system can assist companies to effectively schedule their
deliveries and to calculate routes in urban environment under various time dependent constraints.
Scheduling of deliveries and vehicles routing in urban areas are affected by traffic conditions which
have a significant impact on travel time and consequently on delivery efficiency and customer service.
Planners have to assign multiple deliveries to multiple vehicles and, for each vehicle, assign a sequence,
in order to provide a balance between supplying first class service to customers at a reasonable cost.
In doing so, there are a number of additional constraints that must be considered, such as the weight
or volume capacity of the vehicle, the total daily time available, loading and un-loading times, drivers’
working hours, different vehicle speeds, traffic congestions, access restrictions and environmental
constraints.
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Workshop in Energy & Climate Policies I
June 14, 2018, 15:00 – 16:30, Room: Aristotle

The triple point of energy transitions: stakeholder perceptions, policy mixes and
the climate change and energy transition law in Spain
Sorman Alevgul H. 1, García-Muros Xaquín 1, Pizarro-Irizar Cristina 1,2, González-Eguino Mikel 1,2, Arto
Iñaki 1
1 Basque

Centre for Climate Change (BC3), Leioa, Spain
of the Basque Country (UPV/EHU), Leioa, Spain

2 University

Since 2017, Spain has picked up its commitment to complying with the objectives set out in the Paris
Agreement and has and begun hefty elaboration of the Spanish Climate Change and Energy Transition
Law. Despite its deliberative ambitions, it has also come about with contestations from different
stakeholder groups and the general public on concerns of energy justice elements regarding issues of
representation, participation and gender sensitivity. This study has a twofold objective: initially to
understand risks perceived and emerging justice concerns and thereafter, incorporate a multitude of
different ontologies and stakeholders’ views portraying alternative narratives and policy mixes by
sector that are deemed important and likely for an alternative transition. For doing so the authors have
carried out a combination of: i) a comprehensive review of past and existing regulations on renewable
energies in Spain, ii) an elaborate stakeholder interview process and iii) a far-reaching survey, to over
150 people, providing insights to detailed storytellings for the renewable energy transition. As such, the
work presents the delicate intricacies, between different policy mixes, barriers and stakeholder
perceptions: the triple point definition, the particular conditions at which the solid, liquid, and gaseous
phases of the Spanish energy transition are at “equilibrium”. We elaborate upon the results of visions
of regulators, academics, NGOs and members of the private sector as agents guiding the future of
energy transitions in Spain in the context of the future Law on Climate Change and Energy Transition.

Operational research in support of energy and climate policy: The case of Greece
Nikas Alexandros 1 , Stavrakas Vassilis 2 , Psarras Vangelis 2 , Kanellou Eleni 1 , Ioanna Makarouni 1,
Doukas Haris 1 , Flamos Alexandros 2
1 National

Technical University of Athens, Athens, Greece, 2 University of Piraeus, Piraeus, Greece

Along with the rest of the European Union, Greece has undertaken commitments to realising the vision
of a sustainable power sector in the longer run. In order to achieve such a transition, the national policy
framework must not overlook the need to make progress in the short-to-medium term as well as the
underlying risks and uncertainties. Despite recent advances, the adverse economic conditions and the
consequent political and regulatory instability have led to a complete shutdown of the recent boom in
the diffusion of solar power, leaving the country with a carbon-intensive energy system as well as a
transport and building stock of poor performance.
This ever-changing environment, featuring significant uncertainties and posing risks to efforts towards
a sustainable transition, calls for trans-disciplinary scientific support. The aim of this study is to explore
how operational research methodologies can increase the transparency and effectiveness of the
employed methods and tools and lead to authoritative outcomes, on which policy strategies can build
on.
In particular, based on combinations of quantitative modelling techniques, participatory processes and
decision support tools, near-term policy mixes are built and evaluated against their contribution to
energy savings in the public and private building and transport sectors and their vulnerability to key
implementation risks. Furthermore, different incentives are explored, in the aim of enhancing the
effectiveness of a potential financial mechanism in the residential sector.
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A system dynamic approach for managing the corporate social responsibility
strategies
Tsalis Thomas, Nikolaou Ioannis
Democritus University of Thrace, Dept. of Environmental Engineering,
Business Economics & Environmental Technology Lab., Xanthi, Greece

Sustainability has taken a pivotal role in the corporate management and strategy. Due to the dynamic
business environment in which firms operate, managers require a pragmatic approach to deal with the
diverse aspects of corporate sustainability. To this end, an integrated methodological framework for
formulating successful and adaptive corporate social responsibility strategies is developed. Particularly,
it incorporates the different dimensions and aspects of corporate sustainability into a system dynamic
management approach. In accordance with the basic principles of System Dynamics, a simulation model
was constructed which is an effective tool for the decision-making process regardless the firm’s
characteristics.

Stakeholders find the missing risks
van Vliet Oscar 1 , Hanger-Kopp Susanne 2 , Nikas Alexandros 3 , Spijker Eise 4 , Carlsen Henrik 5 , Lieu
Jenny 6
1 ETH

Zürich, Zürich, Switzerland, 2 IIASA, Laxenburg, Austria, 3 National Technical University of Athens, Athens,
Greece, 4 JIN, Groningen, The Netherlands, 5 SEI, Stockholm, Sweden, 6 University of Sussex, SPRU, Brighton, UK

Risks found in literature and previous expert experiences are typically used as inspiration for the
assessment of pathways for a green or ‘low carbon’ transition. To test if this is adequate, we
systematically analysed risks found in 14 transdisciplinary case studies as part of the TRANSrisk project.
We find that stakeholder input adds significantly to the breadth of risks considered in a pathway
assessment, but that successfully eliciting these risks requires experience in stakeholder engagement.
The nature of the risks identified in this way also mandates a mixed-methods approach to assess those
risks, and our elicitation process can facilitate the transdisciplinary cooperation needed to do this.
However, generalising abstracted risks from literature into risk scenarios that are applicable in specific
contexts is neither feasible nor meaningful.

Consensus building in stakeholder engagement processes for natural resources
management
Virla D. Luis1, Abel Ryan2, Fitzpatrick Cecilia2, Lieu Jenny3
1University
2Fort

of Calgary, Dept. of Chemical & Petroleum Engineering, Alberta, Canada
McKay First Nation, Canada, 3University of Sussex, SPRU, Brighton, UK

The development of natural resources involves the disruption of large extensions of land and the
interaction with numerous communities with different values and worldviews. Economic activities
around resource development projects create a conflictive dynamic with/within the local communities:
receiving economic benefits from the sector while affecting the local landscape and traditional ways of
living. This reality generates a complex arena for natural resources management and represents a risk
for all stakeholders. When these projects conflict with the interests of local communities, proponent
companies and investors are exposed to economic losses due to legal and political action. Moreover,
local communities risk the chance to have a voice in what happens around their community and their
wellbeing/livelihood. Given this background, we present a ‘Consensus Building in Engagement
Processes’ framework that includes community consensus, knowledge, interests and rights as a focal
point of a consultation process required for decision making. The framework is based on seeking
consensus from all parties involved and aims to help to reduce risks resulting from decisions that do
not consider the interests and rights of communities most impacted by resource development projects.
As an example, the framework will be presented within the context of the Canadian oil sands and land
use decisions impacting the rights of an Indigenous community.
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Workshop in Marketing I
June 14, 2018, 15:00 – 16:30, Room: Socrates

Visitor’s multi-dimensional decision making approach: a pilot case study on a
Unesco National Park
Fakotakis George 1 , Baourakis Georgios 2 , Drakos Periklis 3 , van Dijk Gert 4 , Zopounidis Constantin 5
1 CIHEAM

- Mediterranean Agronomic Institute of Chania, Greece & Technical University of Crete, Greece,
- Mediterranean Agronomic Institute of Chania, Greece & Nyenrode Business Universiteit, The
Netherlands, 3 University of Crete, Rethimno, Greece, 4 Nyenrode Business Universiteit & Tilburg University, The
Netherlands, 5 Technical University of Crete, Chania, Greece & Audencia Business School, France
2 CIHEAM

The Samaria National Park was established in 1962 and has since been one of the most well-known
protected areas of Greece. It attracts thousands of visitors every year and creates a “social and
economic environment” for various local businesses such as hotels and restaurants. Most of those
businesses operate seasonally for the same time period as the park and owe a high percentage of their
turnover to its’ visitors. Tourists spend a large share for various goods and services during their visit
which has a considerable impact on the economy of the whole region of Chania. However because of
the fact that the Samaria National Park is a natural asset, its’ value as a tourist multi attraction is often
overlooked or taken for granted. This research attempts to explore the preferences of tourists who
have visited the island of Crete and the Samaria National and the overall impact of that activity on the
local economy. The approach involves collecting questionnaires during the period that the park
operates, from May to October, in order to derive primary data, about the preferences, attitudes, sociodemographic profiles and the satisfaction criteria of tourists towards the park.

Digital transformation on industry level: evidence from 5 industries
Fouskas Konstantinos, Potouris Panagiotis, Vlachopoulou Maro
University of Macedonia, Thessaloniki, Greece

The aim of this research is to examine the effect of digital transformation to digital industries. We study
5 cases studies/industries including more than 50 incumbent and rising firms. The industries were
selected based on the frequency they appear in recent research and are the following: Music,
Communication and Social Media, E-commerce, Tourism and Finance. More specific, in each industry
we study 10 important companies and the way they function and significantly influenced the industry,
in which they operate. Ten common questions have been asked for every industry, which has lead us
to comparable results. Our research is qualitative to examine in depth these industries and to export
more coherent results. The results of this study have shown that: the companies that were the first to
lead in the digital transformation of the industries were in their majority startups and deployed
innovative actions along with a disruptive business model. In that way, business procedures were
changed, space and time restrictions were abolished, and the traditional distribution channels were
discredited, destabilizing the traditional business model. New products, new services and new
companies appeared, while the traditional companies experienced intense competition and faced the
danger to exit the market. The factors that have led to this transformation are: the development of the
internet and mobile devices, the desire of companies to broaden their range of activities, the craving
of the consumers to improve their experience and reduce the cost, vision and leadership, digital
Darwinism and suitable business strategies. Furthermore, intense industry dynamism is evident when
this transformation occurs. The most important problems while this transformation takes place is
increased competition and lack of consumers’ education for new technologies, while the most
important benefits are the successful response to competition, reduction of cost, the upsurge of the
consumer base, and improvement of customers’ experience. Our research can be useful for
practitioners to understand the undermining factors leading sectorial digital transformation and help
them navigate their competitive environment when shaped and influenced by new digital influences.
At the same time, academics are expected to get involved in this especially important research stream,
which is believed to become the dominant influential factor of industry transformation.
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Artificial intelligence in marketing: an application for tourism development
Issaris Ioannis
Omicron Systems, Athens, Greece

It is now possible for a business to have an unlimited number of skilled first-line staff who work tirelessly
24 hours a day, 7 days a week and can speak many languages, at a minimum cost. This staff does not
waste time searching in databases in order to provide the information requested and does not make
mistakes. It applies the appropriate techniques and directs communication in closing the sale or any
other goal that marketing sets.
Elli and her team are the subject of this presentation: an artificial intelligence tool that provides full
text, voice and email message communication, acts as a support group and synchronizes with Online
CRM both to retrieve and to record data.
Integrating this artificial intelligence tool with websites, reservation systems and CRM makes an
important contribution to tourism development.

Sentiment analysis in the food sector: the Greek case
Liapakis Anastasios, Tsiligiridis Theodore
Agricultural University of Athens, Dept. of Agricultural Economics & Rural Development, Athens, Greece

Sentiment Analysis is a computational method aiming to extract opinions/evaluations of individuals for
an entity, such as a product, a service, etc. It can be used to draw users' opinions from all social media
networks and other web sources. Existing research has focused mainly on the recognition of English
words, while to our knowledge, limited research papers have been published so far concerning the
Greek language, concentrating mainly on the banking and financial sector, neglecting contributions on
food industry. Sentiment analysis in social media and other online sources, as for example in the case
of food websites, is able to identify all possible words (pre-processing stage) that can be used to express
the feelings of a user for a specific entity and convert words giving them positive or negative significance
by considering the characteristics of these media, such as time sensitivity, text size limitation and
unstructured expressions. For the analysis, a set of linguistic, statistical and machine learning
techniques are used to structure the information contained in text sources. The main purpose of this
paper is to analyze the customers’ reviews of ten leader companies in the Greek food industry as they
are uploaded in their social media accounts (facebook, and tweeter). The most common words that
used in previous reviews could help us to construct a mini vocabulary in Greek language which can be
accomplished to appropriate software to transform them into a five-dimensional vector. In this point,
we should take into consideration that the vast majority of online text-based communications ignore
the rules of spelling and grammar especially in Greek language (Greeklish). This study, aims to improve
the calculation of a sentiment score in Greeklish idioms. The findings will be practical and influential in
the examined companies for further analysis.

Marketing strategy decision support for technology and market-driven changes
Mitroulis Dimitrios 1 , Kitsios Fotis 1 , Grigoroudis Evangelos 2
1 University

of Macedonia, School of Information Sciences, Dept. of Applied Informatics, Thessaloniki, Greece
University of Crete, School of Production Engineering & Management, Chania, Greece

2 Technical

Organizational environment causes rapid transformations, which has positive and negative
consequences on the marketing decision making. As a result, companies operate in an intensive market
competition occurring fundamental changes and forcing their strategy adaptation and rethinking.
Previous studies show that organizations implement a continuous search for new philosophies and
innovative management techniques to improve their competitive position and performance. The
purpose of this research is to explore the impact of environmental dynamism, new product/service
development and product/service diffusion on marketing strategy success. The above mentioned
framework is tested through an ordinal regression analysis. The analysis confirms prior theoretical and
empirical findings. Environmental dynamism was measured through the dimensions of technological
and market changes management, customer needs and competitors barriers. New product/service
Page 10 of 34

development was measured through knowledge-based capabilities, understanding potential customer
needs, understanding customer purchase decisions and purchase behaviour. Product/service diffusion
was measured through customer Satisfaction, loyalty and sales improvement. All the variable were
tested by a satisfaction survey in Greek ICT firms, in Macedonia. The questionnaires were answered by
marketing managers or marketing officers. The results show that environmental dynamism is the most
important issue of marketing strategy decision making. Moreover, marketing managers seem to be very
satisfied with the procedures of new product/service development and product/service diffusion. In
conclusion, some really interesting results are presented, concerning the marketing decisions support.
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Workshop in Energy & Climate Policies II
June 14, 2018, 17:00 – 18:30, Room: Aristotle

Assessing energy carriers and technology options on the Representative
Concentration Pathways
Dagoumas Athanasios, Lazarou Stavros, Markovic Filip
University of Piraeus, Piraeus, Greece

This paper implements the Representative Concentration Pathways (RCPs) over the end of the century,
aiming to assess the role of energy carriers and technology options within those pathways. The Global
Climate Assessment Model is used for the examination of the different pathways, focusing on the
evolution and effect of different energy carriers and technology options. The model is used to examine
even more ambitious emission reduction scenarios, such as the RCP 2.0 and RCP1.0 pathways, aiming
to identify that the energy mix shift is not adequate white the penetration of innovative technology
options, especially beyond 2050, where major negative emissions are required to meet those targets
for the ambitious scenarios. Therefore the assessment of different energy carriers and technology
options on meeting those targets are essential. To do so, the model outcomes are extended to provide
the detailed energy balance flows, through the provision of Sankey diagrams. Those diagrams provide
a well-structured view on the evolution of the energy balance in each region over time, showing the
flow of energy from its primary source to the end use sectors, through different transformation and
technology options.

Theory and practice of hydrothermal coordination aligned to the Greek electricity
market regulatory framework
Kounalakis Michael 1 , Theodorou Petros 2
1 Head

of Regulatory Framework & Market Section, Generation Business Unit, Public Power Corporation S.A.,
Athens, Greece
2 Head of Fuel Markets Assessment & Monitoring Section, Public Power Corporation S.A., Athens, Greece

Hydroelectric power in the Greek energy system covers capacity of more than 3 GW (26-28% of the
conventional generation units installed capacity) and 5 TWh of energy generation per year on the
average. The many Greek hydroelectric stations make the issue of hydrothermal
coordination/cooperation of extreme importance. The conventional generation units in the Greek
Electricity System are thermoelectric units, consuming fossil fuels (natural gas or lignite) and
hydroelectric units. As concerns to fuel consumption thermoelectric units have a large operational cost
while hydroelectric units (having the advantage of using the water flow for energy generation) have
almost zero operational cost. Using particular energy sources (natural gas, lignite or water) to cover the
demand, at any given period of time, without minimizing cost may not always be the most economical
solution. The energy demand must be covered by the optimal combination of energy sources available,
minimizing the generation’s operational cost. Moreover demand variation and sudden peaks require
optimal handling of the generation units portfolio. Therefore the use of a specialized mathematical
model is imperative. Aim of the mathematical models used in the optimal coordination (or else
cooperation) of the hydroelectric and thermoelectric generation units is minimizing the operational
cost while satisfying several constraints necessary for the system operation normality. This type of
optimization problem is called hydrothermal coordination or cooperation problem. There are two types
of hydrothermal coordination problems in relation to time served, short term from a day up to a week
and long term from several weeks to a year or more. The most difficult task in the long term
hydrothermal coordination problems (which are beyond the scope of the present paper) is the long
term optimization of stochastic variables, as the water reservoirs inflows are, among others. After a
brief description of the Greek Electricity Market design (Mandatory Pool Model), a mathematical model
for the solution of the short term hydrothermal coordination problem is given, including a description
of the objective function and the main constraints necessary for the normal system operation.
Following, typical results in the framework of the Greek Electricity Market are presented.
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Gas stations under the microscope: deciding on station physical locations
Stavrou Vasileios, Panayiotou Nikolaos
National Technical University of Athens, Athens, Greece

Efficient refueling of all road vehicles is a critical process for the safe and uninterrupted movement of
citizens and goods. For this purpose, petroleum and gas trading companies, often combined with future
gas station owners, aim to locate suitable sites for future gas stations. However, the exact way in which
a new gas station location is selected through specific available positions, remains a blurred issue
without a specific tool which could help companies accurately select the specific location which is more
responsive to their own criteria. The purpose of this paper is to present a new method in order to select
a gas station location for vehicles refueling. The present study concerns the creation of new gas station
by a natural gas trading company operating in Greece by its own gas stations. The gas company intends
to expand its gas station network and for this purpose has selected a number of candidate sites in order
to set up future gas stations. In order to be able to select the most appropriate location, a number of
criteria were chosen which were used during the evaluation of the proposed sites. Four alternative sites
in Greece were selected and evaluated on the basis of a number of criteria. The criteria weights were
based on the Point Allocation Method. Based on this method, two experts in the field gave their criteria
weights separately. During the assessment, Promethee method was used. The results indicate that
criteria such as the total area of the gas station, the ease of licensing procedures and the affinity with
the rest of the network are critical factors for the selection of the new station's location. This method
can be applied and generalized both in petrol stations and internationally outside Greece.

Achieving a low-carbon power system through empowering consumers to produce
and store clean energy at the local level: The case of Greece
Stavrakas Vassilis, Michas Serafeim, Papadelis Sotiris, Flamos Alexandros
University of Piraeus, Dept. of Industrial Management & Technology,
Technoeconomics of Energy Systems laboratory (TEESlab), Piraeus, Greece

Current global climate targets imply low-carbon transition pathways that fundamentally re-envisage
the electricity system. Further deployment of renewable energy and demand-side flexibility is
considered critical towards this direction. Our work is motivated by the view that such a transition for
the Greek electricity system should include consumers generating and storing clean energy at the local
level. This decentralized vision has an important implication: part of the future electricity infrastructure
will be developed from consumers’ direct investments in building-scale technologies for electricity
generation. Our work focuses on ways to couple small-scale PV with technologies that can increase
demand flexibility, in order to generate additional sources of revenue for consumers, which could
counterbalance the phasing out of feed-in-tariffs. However, while technology is already available,
business models are needed in order to find ways to maximize and monetize the value of the respective
technologies. The current regulatory framework leads to conditions where business models do not
bring the full value of demand-side capabilities, due to conflicts of interest between consumers and
market actors. As a result, the “game-changer” of the suggested work is the introduction of a business
model that incentivize all involved actors to incorporate demand-side flexibility, without significant
changes in the current regulatory framework and the operation of the electricity market. Our results
indicate that allowing for a synergistic co-operation between the power provider and the prosumer,
significant cost reductions and energy savings can be achieved and that a fair allocation of benefits can
provide incentives to both. Overall, our work suggests that the flexibility to increase self-consumption
can be brought to the market without a need: a) for significant changes in the current market design,
and b) for consumers to sacrifice comfort and energy services.

Page 13 of 34

Workshop in Marketing II
June 14, 2018, 17:00 – 18:30, Room: Socrates

Changing users’ energy consumption behavior using IoT
Protopapadakis Eftychios, Doulamis Anastasios, Kaselimi Maria
National Technical University of Athens, Athens, Greece

In the era of big data, the challenge lies in the ability to analyze provided inputs and other data sources
to generate useful information. Embracing this fundamental approach, energy disaggregation aims to
individual appliances’ power demand estimation from a household's aggregate electricity consumption.
The information gained among with external inputs provides integrated knowledge regarding
consumers’ energy consumption and user’s habits. Then, having recommendations and tips proposed
to users in combination with attractive rewards, energy efficiency is achieved.

Measuring preferences of Airbnb users: a conjoint analysis study
Tsafarakis Stelios, Bekos Georgios-Spyridon
Technical University of Crete, Chania, Greece

Nowadays, the sharing economy is an integral part of the accommodation market. It cannot be denied
that the most famous example of this breakthrough is the Airbnb. Nevertheless, limited researchers
have examined this issue so far. Although a few studies have examined the factors that influence
consumers’ attitudes toward Airbnb, none of them have tried to understand consumers’ preferences.
Consequently, the aim of this study is the determination of consumers’ preferences regarding certain
features of the Airbnb, with the use of a Choice Based Conjoint Analysis experiment. Within the
framework of this study, an online questionnaire was created which was completed by tourists who
had used the Airbnb in the recent past years. The respondents were asked to choose lodging among a
number of differentiated options, with certain attributes and levels, while they were also asked to
answer some questions regarding their opinion about several characteristics of the Airbnb. As shown
by the results, when choosing accommodation, the overall rating, the price and the type of the lodging
play the most important role in visitors’ decision. Moreover, by using a Latent Class model, three
different respondent groups were identified. When deciding on accommodation, the first group of
consumers takes into serious consideration the home type, the second one pays the greatest attention
to the price, and the overall rating is the most important attribute for the third group. By utilizing
Pearson chi-square tests, we observed that the three groups differ in terms of age, income level,
number of children, and education level. Finally, respondents among the three groups differ with regard
to their attitudes towards the contribution of Airbnb to the development of the local economy, as well
as whether choosing Airbnb offers authentic local experience.

A hybrid multi-criteria hotel recommender system using online ratings and reviews
Zisos Ioannis 1 , Matsatsinis Nikolaos 1 , Tsotsolas Nikolaos 2
1 Technical

University of Crete, Chania, Greece, 2 University of West Attica, Egaleo, Greece

Current research in data analysis and marketing has focused on developing adaptive systems that
extract data from internet resources, process them, and export recommendations for users.
Recommendation systems have great impact both for customers and commercial entities. In the
present research we introduce the methodology and results, of a new hybrid multi-criteria hotel
recommendation system. According to (Pessemier et al., 2017), it is correct and accurate to address the
problem of hotel recommendations using multi-criteria methods, as there are many parameters that
users consider important and which should be taken into account for an accurate and efficient final
recommendation. Within the methodology we combine three different methods of analysis (MUSA,
Sentiment Analysis, Filtering). A variant of WAP method is also used to create a preferential user profile
for the system. We end up producing personalized product recommendations to system users, which
are commensurate with their preferences. Additionally, the user is able to filter the available
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alternatives with a selection from a set of standard criteria. The use of the minimum satisfaction
threshold, that is calculated using sentiment analysis in customer reviews, guarantees the quality of the
recommendations. The new recommendation system uses real reviews and ratings for hotels, as well
as static hotel features that have been extracted, using data mining methods, from online hotel
reservation platform. Inputs of the system are user choices, based on standard criteria, as well as
classification of specific criteria in order to create her preferential model. The evaluation of the
recommendation system is done by measuring the accuracy of forecasting of evaluations in a real-user
experiment. For the case study, we used data for hotels in the prefecture of Chania, Crete. The main
metrics used to evaluate the quality of recommendations are: MSE, RMSE, MAE, MAPE.

Analysing customers’ satisfaction data via MCDA and fuzzy set methods
Krassadaki Evangelia, Tsafarakis Stelios
Technical University of Crete, School of Production Engineering & Management, Chania, Greece

A well-known multi-criteria approach for measuring and analyzing satisfaction is the MUSA method.
The method fully considers the qualitative form of customers’ judgements and preferences. Its main
goal is the aggregation of individual opinions into collective value functions assuming that customers’
global satisfaction depends on a set of independent variables, the criteria; while the satisfaction on
criteria may be expressed on a set of more analytic dimensions, the sub-criteria. The results, among
others, indicate satisfaction and significance level for each criterion, respectively. In this paper we are
interested on further investigation of criteria linked in to some way to outcome, satisfaction or
dissatisfaction, thus the fuzzy set Qualitative Comparative Analysis (fsQCA) is used. The typical
application of QCA (crisp or fuzzy) results in a logical statement describing combinations of conditions
(criteria herein) that are sufficient (and/or necessary) for the outcome. Applying the fsQCA to
satisfaction datasets two major issues emerge; the highly asymmetric nature of initial survey data and
the ordinal satisfaction scales used. For the last issue, the original replies are replaced by the personal
satisfaction index, as the last is calculated using the MUSA method’s results. These interval-scale
variables are considered for further analysis in fsQCA instead of using qualitative data. Regarding the
first issue and taking into consideration that membership scores for both independent (criteria) and
dependent variables (global satisfaction), respectively, play a vital role in fuzzy sets development, the
calibration in conjunction with the asymmetric phenomenon are discussed in detail through some
indicative examples. For this reason, different calibration results are presented by using three threshold
values of the logistic membership function of the fsQCA; thresholds for full membership,
nonmembership and cross-over, respectively. These three values are used to transform the intervalscale variables into fuzzy membership scores.
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Optimal allocation of flight and maintenance hours to mission aircraft:
Formulations, solution algorithms and computer implementations
Gavranis Andreas
University of Thessaly, Volos, Greece

This dissertation addresses the Flight and Maintenance Planning (FMP) problem, i.e., the problem of
deciding which available aircraft to fly and for how long, and which grounded aircraft to perform
maintenance operations on in a group of aircraft that comprise a unit. FMP is an important decision
making problem arising at the typical operation of the Hellenic Air Force (HAF). The aim is to maximize
the fleet availability of the unit, while also ensuring that certain flight and maintenance requirements
are satisfied.
We develop several optimization models for the formulation of the FMP problem, which accommodate
various objective functions as well as constraint sets. These models handle small problem instances
effectively, but tend to be computationally inefficient for larger problems, such as the ones that arise
in practice. With this in mind, we first develop heuristic approaches which can provide near optimal
solutions in insignificant solution times. Due to the fact that these approaches often generate solutions
which are far from the optimum, we go on to develop exact solution algorithms for the FMP Problem,
which are capable of identifying the exact optimal solution of considerably large realistic problems in
reasonable computational times. The first algorithm that we develop handles the single period version
of the problem, whereas the second one handles the multi-period one.
A crucial difficulty that often arises in practice relates to the fact that the fleet availability of the
solutions provided by the aforementioned methodologies often exhibits significant variability. In order
to handle this difficulty, we develop a multi-objective FMP model next, which includes an additional
objective minimizing the variability of the fleet availability. For this model, we develop two exact
solution methods, which are capable of identifying the entire frontier of non-dominated solutions.
In order to test the performance of the proposed optimization models, we used the commercial
optimization solvers IBM ILOG CPLEX and LINGO; for the development of the specialized solution
algorithms, we used the C/C++ programming language. The experimental results that we present
demonstrate the high efficiency of the proposed solution methodologies on both randomly generated
as well as on realistic problem instances, as compared to the traditional approaches that can be used
alternatively for the solution of the problem under study.

The composition and the weak-link approaches to Network Data Envelopment
Analysis
Koronakos Grigorios
University of Piraeus, Piraeus, Greece

Data Envelopment Analysis (DEA) is the most popular non-parametric technique for the performance
evaluation of homogeneous decision making units (DMUs) that use multiple inputs to produce multiple
outputs. The DMUs may consist of several sub-processes that interact and perform various operations.
However, the classical DEA models treat the DMU as a “black box” and ignore its internal structure. The
network DEA methods extend the standard DEA and they are capable of reflecting accurately the DMUs’
internal operations. In network DEA, the DMU is considered as a network of interconnected sub-units,
with the connections indicating the flow of intermediate products. In this thesis, we firstly conduct a
critical survey of the state-of-the art network DEA methods. Also, we unveil that the most important
methods do not secure the uniqueness of the efficiency scores and we prove that the additive efficiency
decomposition method unduly provides biased efficiency assessment. We develop two novel network
DEA approaches that overcome the aforementioned deficiencies and provide unique and unbiased
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efficiency scores. Initially, we introduce the “composition approach” to two-stage network DEA based
on a bi-objective mathematical program. We employ two scalarization techniques, firstly we aggregate
the two objective functions additively (L1 norm) without giving any priority between them. Then, we
employ a min-max scalarization technique (Tchebycheff norm-L∞), which minimizes the distance
between the ideal point and the feasible objective functions space. Next, we introduce the “weak-link”
approach to two-stage network DEA, inspired by the “weak link” notion in supply chains and the
maximum-flow/minimum-cut problem in networks. The system efficiency is viewed as the maximum
flow through the network and is estimated as the min-cut of the network. We mathematically represent
this concept by employing a two-phase max-min optimization method in a multi-objective
programming framework, which seeks to maximize the minimum weighted achievement from zerolevel efficiency.

A methodological framework for treating uncertainty in experts’ opinion when
evaluating maritime safety. Application to Ship-to-Ship (STS) cargo transfer
operations
Stavrou Dimitrios
National Technical University of Athens, Athens, Greece

Maritime activities suffer inherently from risks that can compromise the success of the operations.
These risks are related with the complex and often hostile sea environment, the human element,
or/and the potential failure of the means. The risks can compromise the success of the operation
leading to accident with adverse effects on human lives or the environment in combination with
property loss.
The adverse effects of a potential accident force stakeholders to improve safety. Safety and risk are
complementary terms; thus safety is improved by reducing risk to tolerable levels.
Risk is defined as the negative effect of uncertainty on the objective of the successful conduction of the
operation. It is related with the factors of occurrence, consequence and detectability of a failure but
also depends on uncertainty.
Uncertainty, is inherent to risk analysis in the stochastic marine environment. Current uncertainty
analysis techniques mainly focuses on the treatment of variability; thus, a big gap in the treatment of
the uncertainty is coming from the experts’ opinion when they evaluate safety issues.
The aim of this study is to develop a systematic methodological framework able to deal with the
uncertainty of experts’ bias when they examine and evaluate risks of marine activities. To do so,
synergies of traditional methods such as the modified Process Failure and Effect Analysis (PFMEA) are
combined with advanced methods coming from Fuzzy Inference or Neuro-Fuzzy Inference Systems (FIS,
ANFIS) or techniques coming from the Multi-Criteria Decision Aid (MCDA) discipline under uncertainty
such as the STOCHASTIC UTA with a twofold objective: to identify hazards and evaluate the
corresponding risks, reducing simultaneously, the uncertainty coming from experts’ judgments when
they evaluate safety issues. The effectiveness of the proposed methodology is controlled by
implementing the model to the complex and demanding marine operation of Ship-to-Ship transfer of
cargo.
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A user-oriented approach to provide online decision support services: the AquaNES
DSS experience
Arampatzis George 1 , Stathatou Patricia 2 , Assimacopoulos Dionysis 2 , Scaloubakas Panagiotis 2
1 Technical

University of Crete, School of Production Engineering & Management, Chania, Greece
Technical University of Athens, School of Chemical Engineering, Athens, Greece

2 National

It is a usual practice to develop Decision Support Systems (DSSs) as a means to summarise and apply
the results of research projects. The usual approach to design such DSSs is subject-oriented, either
providing a few tools answering specific questions, or a software application that solves a major
computational problem related to the subject. In the context of the AquaNES project (H2020 Innovation
Action), a user-oriented approach has been followed, to design and develop a DSS concerning the
implementation of Combined Natural and Engineered Water Treatment Systems. The proposed
approach decomposes the DSS, not into tools/tasks, but into services required by all potential users,
identified and parametrised through a user’s analysis. It is deduced that, considering all possible types
of DSS users, there are five main frames of use (decision-making phases), that may lead to the
identification of three generic types of services: - Knowledge Service, implemented as a Knowledge
Repository with two interfaces: a graphical interface based on a conceptual map of the subject and a
search engine. Three types of knowledge are provided: pre-existing knowledge, knowledge gained by
the research project, and examples of solutions or approaches to the subject. - Tools Service,
implemented as a decision support platform, that includes a sufficient number of tools covering all of
potential users and a modelling environment which would seamlessly integrate a comprehensive
subset of these tools to provide support to major decisions. - Guidance Service, implemented as a
Knowledge Reasoning System, providing roadmaps that guide a user step-by-step towards achieving a
specific decision-making goal, by utilizing available tools and knowledge. Roadmaps may be static or
dynamic and they may be automatically (workflows) or manually (flowcharts) executable. The
architecture of the AquaNES DSS as well as specific use-cases covering all services are demonstrated.

Deciding to go green: challenges and benefits of the Leed green building rating
System
Iliopoulos Alexandros 1 , Kirytopoulos Konstantinos 2 , Dermitzakis Emmanuel 1
1 National

Technical University of Athens, School of Mechanical Engineering, Athens, Greece
of South Australia, School of Natural & Built Environments, Adelaide, Australia

2 University

Integration of sustainability into project management of buildings development is lately verified
through rating systems. Following these systems’ principles improves buildings’ operation and quality
of the structured environment. Leadership in Energy & Environmental Design (LEED) is a worldwide
integrated certification system that is applicable to all types of buildings. It is, practically, a scoring
system that assesses a specific project and classifies it to one of the four potential certification levels.
It is very popular in US and China, however, there are not as many applications in Greece. The aim of
this study is to investigate the challenges that have been encountered in Greek LEED certified projects
and analyze the most demanding LEED credits to aid decision makers in pursuing the right level of
certification. A survey research strategy was employed, carried out through semi-structured interviews
on a purposive sample of LEED Accredited Professionals. The participants of the survey were involved
collectively in the majority of Greek LEED certified projects. Data was analyzed through thematic
narrative analysis. The study reveals that LEED requires coordination and cooperation among all LEED
project stakeholders. Proper LEED Requirements documentation process is also a must. At the
implementation stage, sustainable building materials procurement was reported as the major issue.
The most demanding LEED v3 credits are: Materials Reuse, Rapidly Renewable Materials, Low-Emitting
Materials-Composite Wood and Agrifiber Products, Brownfield Redevelopment, Water Use Reduction
and Light Pollution Reduction. In the latest version LEED v4 a new demanding credit concerns the LowEmitting Materials. The costliest but at the same time most cost-efficient, in the long run, credits are
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those related to Energy & Atmosphere category. The outcome of this study is expected to aid analysts
decide whether pursuing LEED certification is possible for their projects and, if so, help them pick the
right credits to be achieved.

Green supplier selection and evaluation using multicriteria decision analysis
Kartsonakis Stratos 1 , Grigoroudis Evangelos 2 , Szirbik Nick 1
1 University
2 Technical

of Groningen, Faculty of Economics & Business, Groningen, The Netherlands
University of Crete, School of Production Engineering & Management, Chania, Greece

The problem of supplier selection and evaluation is considered as one of the most critical procedures
within a company and has gathered the attention of scholars, particularly in recent studies.
Nevertheless, the importance of including environmental factors to the selection and evaluation of
suppliers has received much less attention. Over last years though, it has become a matter of great
concern, mainly due to the diminishing raw material resources, overflowing waste sites, and increasing
level of pollution. As many factors should be taken into consideration and the complexity is increasing
when the environmental dimension is added multicriteria decision analysis is preferred for these kinds
of problems. This paper presents a new approach where environmental criteria are considered along
with the traditional criteria based on the fuzzy UTASTAR method. The fuzzy UTASTAR method is a
preference disaggregation approach that can consider the level of uncertainty in the examining criteria
evaluations. Such an approach may offer a new perspective to the problem of green supplier selection
and evaluation and will be incorporated with a dynamic supplier evaluation system. To test the validity
of the model, the proposed approach is applied in a food industry.

Assessing decarbonisation pathways towards 2050: a multicriteria approach
Papapostolou Aikaterini, Karakosta Charikleia, Doukas Haris, Psarras John
National Technical University of Athens, Athens, Greece

Nowadays, it is considered undeniable that innovation and climate challenges define the direction of a
future EU energy system. In this context, Europe introduced the European Strategic Energy Technology
Plan (SET-Plan), which aims to accelerate the development and deployment of low-carbon technologies
with respect to the targets set for 2020 and 2050. In addition, the EU Energy Roadmap 2050 and various
stakeholders’ discussions outlined four main decarbonisation routes for the energy sector, namely:
energy efficiency, renewable energy sources (RES), nuclear and Carbon Capture and Storage (CCS). In
this framework, a set of pathways were designed that look into drivers, factors, and scenario
dimensions affecting these decarbonisation options. The aim of this paper is to provide an assessment
of the proposed pathways towards a sustainable energy system and the related impacts on
environment, society and economy, through the active involvement and feedback process from related
stakeholders. The nature of the problem is multidimensional, as it is of utmost importance for the policy
makers to have the capability to assess the different pathways in a holistic approach, while taking into
consideration implications in all various areas of influence, i.e. regulatory framework, market maturity,
cost/ economic factors, etc. This study outlines a multicriteria methodology to compare these
pathways, in an attempt to rank them based on their performance in key areas. The overall evaluation
of pathways is obtained through the implementation of a dedicated multicriteria method. The results
and conclusions drawn can assist in reducing the uncertainty in the field of energy and climate policy,
as well as to help policy makers in drawing recommendations based on the findings.

Renewable energy land use suitability analysis using spatially estimated net
present value
Vavatsikos Athanasios 1 , Alexandris Sotiriοs-Orestis 2 , Theodorou Eirini-Agni 2
1 Democritus

University of Thrace, Production & Management Engineering Dept., Xanthi, Greece
2 Production & Management Engineer, Xanthi, Greece

Renewable energy sector is a rapidly developing industrial sector while a great number of projects has
been implemented during the last decades in Europe and worldwide. Solar, Photovoltaic and Wind
Farms investment decisions are most commonly supported on the basis of implementing capital
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budgeting evaluation models such as Net Present Value (NPV), Internal Rate of Return (IRR), Levelized
Cost of Energy (LCOE) etc. However, these procedures do not provide directions for the development
of a consistent framework on the basis of land use maps design for optimal performance. Such a design
should ensure a/ land use restrictions, b/ minimization of land disposition for every considered type
and c/ investments economic feasibility. Spatially estimated Net Present Value (NPV) consists a
framework that combines capital budgeting evaluation procedures and Geographical Information
Systems (GIS) to obtain NPV mapping for a given type of exploitation. Land use policy makers aim to
allocate land parcels to different/candidate exploitation scenarios aiming to maximize the derived
benefits. Granted that only one activity can be established on a certain land parcel the decision
framework for selecting and siting land use types is that of evaluating mutually exclusive investment
scenarios. In that sense NPV estimation and mapping for a given land use type allows the evaluation of
the examined land use types on the basis of economic feasibility and land parcels allocation to the
exploitation that performs better to the NPV criterion. The paper at hand presents the implementation
of spatially estimated NPV in GIS environment to assist the procedure of selecting the most suitable
areas for renewable energy sector projects implementation. In detail, spatially estimated NPV is
estimated using spatial analysis models to define wind and solar exploitation land use types siting in
Thrace region, Greece.

Page 20 of 34

5. Education
June 15, 2018, 09:30-11:00, Room: Socrates

Proposing a new dynamic framework of digital skills: a bottom-up approach
Barboutidis George, Stiakakis Emmanouil, Kitsios Fotis, Kamariotou Maria
University of Macedonia, Dept. of Applied Informatics, Thessaloniki, Greece

The increasing penetration of Information and Communication Technologies (ICTs), leveraging by the
Internet and mobile initiatives, as well as other emerging technologies, formulate a digital environment,
where individuals or groups of people interact. Within this context, this work examines the essential
digital skills that people need to acquire in order to successful ‘live’ and ‘operate’ in the digital
environment, using effectively digital technologies, devices, and media. Most studies so far define those
skills following a top-down approach, analyzing cognitive aspects and processes that can be identified
in digital environments; however, they do not elaborate the actual digital technologies. Moreover, they
assume that the main pillars of first level analysis are predefined and they propose static frameworks,
difficult to adjust to technological developments. This work attempts to produce a three-level skills
framework, following a bottom-up approach. First, it identifies the main digital technologies (e.g.
Internet, Artificial Intelligence), media, including digital platforms (e.g. websites, social media) and
digitized content & services (e.g. information, entertainment), and devices (e.g. smartphones,
wearables) that shape the digital environment. The major functions are then extracted, based on
literature and manuals’ specifications review. Focus is posed on advanced functions, rather than
operational tasks, that usually need higher cognitive skills by the users and familiarization to digital
environments. Those functions, which dynamically can be adjusted to technological developments, are
then correlated to skills, using guidelines and models of existing skills categorization, such as soft skills
guides, producing a list of ‘digital skills’. This represents the third level of the analysis. Skills are grouped
in broader sub-categories, using factor analysis to extract the second level of the framework. The
findings of the study feed a qualitative research through experts’ consultation, to formulate the first
level of the digital skills framework. The proposed dynamic framework is discussed in conjunction to
existing ones.

Applying an excellence model to assess the leadership best practices in primary
education
Christopoulos Konstantinos, Mitropoulos Panagiotis, Mitropoulos Ioannis
Western Greece University of Applied Sciences, Dept. of Business Administration, Education Management
Postgraduate Program, Patras, Greece

Effective school management is a significant factor which affects the formulation of quality features in
the educational process. The aim of the study was to assess the leadership capabilities of executives of
the public primary education in Greece. Additional objectives were to investigate the implementation
Total Quality Management procedures in the primary schools in order to achieve excellence. The
collection of data took place through a structured electronic questionnaire based on the EFQM
Excellence Model. The nine criteria of the EFQM self-evaluation tool belong to one of two possible
categories the so-called enablers that reflect what an organization does and the results criteria that
cover what an organization achieves. The five enablers are: leadership, strategy, people, partnerships
& resources, processes, products & services. The rest four criteria reflect results for: customers, people,
society and institution. Between March and April 2018, a total of 60 directors of primary schools in
Achaia region participated in the study on a voluntary basis. Both reliability and validity of the
questionnaire were estimated and analyzed. The results reveal significant relations between leadership
capabilities/style and the school performance despite the fact that the National Education System is
strictly centralized and bureaucratic. More importantly, our research shows that the EFQM model can
be used from school directors as an effective managerial tool for rationing and priority setting to
achieve quality assurance in primary education.
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Students' experience and course evaluation: an MCDA analysis approach
Sitaridis Ioannis, Stefanakakis Stavros, Kamariotou Maria, Kitsios Fotis
University of Macedonia, Dept. of Applied Informatics, Thessaloniki, Greece

Student's satisfaction gains an increasing amount of interest as a measure of student overall experience
from an educational course. In general, higher satisfaction rates correspond to higher course quality.
In this manner, student's opinion, could be used for the improvement of the quality of a course. The
experience of the students measured according to certain criteria may provide useful information for
diagnosing curriculum design or teaching weaknesses. In this direction multi-criteria customer
satisfaction methods can help education practitioners not only identify but also prioritize the
appropriate measures for improving their teaching, manage workload and syllabus according to the
opinions of the actual consumers of the service, their students. In this work a modified version of the
Course Experience Questionnaire is used to measure students' judgments and satisfaction. The 36-item
scale uses measures for Good Teaching, Clear Goals, Appropriate Workload, Appropriate Assessment,
Independence in Learning and Generic Skills. The data collected from a population of high-school
students attending an ICT course, are further processed using multiple criteria analysis (ordinal
regression analysis). This MCDA method determines the strong and weak points of a product or service
based on the quantitative measurements of global and partial customer satisfaction. The results of the
study will assist educators to identify the critical factors that negatively affect students' satisfaction and
consequently students' achievement. Moreover, the methodology proposed will offer curriculum
designers a tool for the evaluation and improvement of the existing courses and will help them design
better courses in the future.
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A robust evaluation of European e-government using the multicriteria
PROMETHEE II method and bipolar robustness control
Siskos Eleftherios, Psarras John
National Technical University of Athens, Athens, Greece

E-government benchmarking is performed with the aid of a multicriteria evaluation system aggregating
four points of view: (1) infrastructures, (2) investments, (3) e-processes, and (4) users’ attitude to
evaluate European Union countries. In this paper twenty two European countries are evaluated and
ranked over their e-government readiness. Their ranking is obtained using the multicriteria
PROMETHEE II method combined with the Simos method for the determination of inter-criteria
weighting parameters. In order to obtain robust evaluations, given the incomplete determination of
the weights, the “Robust Simos” method proposed by Siskos and Tsotsolas has been applied to estimate
each country’s best and worst possible rank position. The paper proposes a rigorous, systematic, and
interactive bipolar procedure, based on consecutive measurements and assessments of robustness.
The two poles of the algorithm, namely the Disaggregation Pole and Aggregation Pole, interact and
provide feedback to each other. A set of robustness tools are proposed and integrated in both poles.
They include the Average Stability Index (ASI), the Most Representative Model (MRM) concept, and
Visualization measures to control the robustness of the PROMETHEE II evaluation model.

Computational aspects, duality and applications of nonlinear models in data
envelopment analysis
Trnovska Maria, Halicka Margareta
Comenius University in Bratislava, Faculty of mathematics, physics and informatics, Bratislava, Slovakia

Throughout its evolution, data envelopment analysis (DEA) has mostly relied on linear programming,
particularly because of simple primal-dual relations and the existence of standard software for solving
linear programs. Although also nonlinear models, such as Russell measure (RM) model or hyperbolic
model (HM) have been introduced, their use in applications has been limited mainly because of their
computational inconvenience. In this presentation we provide methodology for theoretical and
practical treatment of nonlinear models in DEA. We offer a general scheme for reformulation of the
models as conic (semidefinite) programming problems and for derivation of the corresponding dual
programs. Two benefits of our approach are: the reformulated model can be solved efficiently using
standard conic programming solvers and, the derived dual programs are comparable with the multiplier
forms of some linear DEA models and allow to establish the relation to the profit efficiency. Moreover,
both models can be modified to deal with technologies with undesirable outputs and used for example
in sustainable agriculture to analyse farming environmental efficiency.

A stochastic model for air transportation of agriculture goods under uncertainty
Wu Yue, Zhu Lin
University of Southampton, Southampton, United Kingdom

Today’s business has inevitably been set in the global logistics environment, where air transportation
has played an important role as shipments from one country to another via airplanes tends to be more
frequent than ever before and this applies to almost all industrial sectors, such as construction,
fisheries, forestry, manufacturing, and agriculture. Research on transportation of agricultural goods
mainly focuses on road transportation in the literature. Little work has been done about air
transportation. However, there is increasing trend of transporting agricultural goods by airplanes
because of its nature of being perishable and/or growing on certain places on the planet to meet
demands from all over the world. This research is concerned with air transportation of agricultural
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goods under uncertainty. The goods are placed into air containers and shipped from regions to a hub,
where goods are consolidated and packed into containers for their final destinations. Containers are
normally booked in advance in order to get a rental discount from airlines. The quantity of agricultural
goods, however, is uncertain at the time of booking. The forwarders do not want to book the containers
until accurate customer information becomes available, because the rental price becomes very
expensive then. Therefore, the forwarders not only have to make decisions about the number of
containers to be booked for the regions and hub in advance before accurate customer information
becomes available, but also have to decide the number of extra containers to be required or the unused
containers to be returned on the shipping date when the uncertainty is realized. A stochastic model is
developed and experiments demonstrate the effectiveness of the proposed model.

Evaluating operational and quality performance of the health services in EU
countries with Dynamic Network DEA
Mitropoulos Panagiotis, Mitropoulos Ioannis
Western Greece University of Applied Sciences, Dept. of Business Administration, Patras, Greece

Since the onset of the recent Global Financial Crisis, most European countries are facing tremendous
pressure to reduce costs while providing better healthcare without lowering its quality. Nevertheless,
it seems reasonable to assume that the resource limitations due to economic downturn may force
health administrators to make trade-offs between the quality and quantity of the health services
provided. Healthcare management by promoting operational efficiency might lead to quality
deterioration. On the other hand, quality improvement may require greater resources, which can result
a shift in operational efficiency. Performance measurement models are often neglecting the
dimensions of service quality and user satisfaction. In contrast, user experience and satisfaction surveys
have been used worldwide as internal accountability and quality control tools. Consequently, policy
makers, healthcare managers and researchers are increasingly recognizing the importance to assess
quality of care through the patient experiences and satisfaction measures. The aim of our study is to
investigate the variability of the patient experiences in EU countries with the healthcare systems and
its association with organizational factors. To better understanding the internal structure of the health
system we define a two-stage production process that generates operational performance in the first
stage and quality performance in the second. For this propose a two-stage network DEA model was
developed to provide a comprehensive and accurate assessment by measuring the sub-functional
efficiencies as well as the overall efficiency. In order to take into account, the longitudinal data we use
a dynamic network model and the Malmquist index.
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A study on the effects of quality on market share in single stage manufacturing
systems with customer class dependent satisfaction
Ioannidis Stratos, Konstantas Dimitrios, Kouikoglou Vassilis, Grigoroudis Evangelos
Technical University of Crete, School of Production Engineering & Management, Chania, Greece

Customer satisfaction has a direct impact on market share, sales volumes and profitability of firms.
Customer satisfaction is the outcome of several factors, such as product price, product quality or lead
time in filling customer orders. Although it has received considerable attention by marketing
researchers, it has not yet been studied to the same extend jointly with the problems of production
and quality control. Recently we have studied production systems with a finite market comprising
regular customers with high demand rates and occasional customers with lower demand, assuming
that satisfaction is a function of product quality independent of the customer class. Our goal here is to
study the effect of both class- and quality-dependent satisfaction on profitability. We examine a
Markovian single stage, pull manufacturing system producing to fill orders by regular and occasional
customers. A customer who purchases an item may become a regular or occasional customer, with
probabilities which depend both on the quality level of the item and the past customer state. We use
stochastic dynamic programming to numerically investigate the structure of the joint production and
quality control policy that maximizes the mean profit rate of the system. We also investigate how a
customer’s awareness of past states affects the optimal policy. Numerical analysis provides useful
managerial insights and hints for devising a simple but efficient heuristic policy.

Heuristic approaches for cooperative covering location problems
Michopoulou Maria, Giannikos Ioannis
University of Patras, Dept. of Business Administration, Patras, Greece

Facility location problems deal with determining the “best” locations for facilities or equipment with
the objective of serving a set of demands. As one of the most popular problem types in location theory,
the covering problem generally involves customers (demand points) who receive a certain type of
service by at least one facility depending on the distance between them. It may not be necessary to
have a facility located near a demand point to ensure coverage, as long as the combined signal strength
at this point is large enough. We refer to models with this type of coverage objective as “cooperative
cover” models. In this paper we discuss covering location problems where demand points receive some
sort of service by a set of facilities. This interaction may involve cooperation among the facilities, as
presented by Berman et al. (2011) or Averbakh et al. (2014) or disruptive interference as introduced by
Marianov and Eiselt (2012). We examine several reformulations of the basic models that may
incorporate the quality of services provided by each facility and the ability to meet demand after multisite cooperation. We present a number of models reflecting different variations of the problem and
discuss their computational performance on some well data sets from the literature. We then present
some heuristic approaches that provide good solutions on large data sets where exact approaches fail
to determine the optimal solution in reasonable computation time. These approaches are based on
simple rules for obtaining a good initial solution to the problem and interchange heuristics for
transforming the solution until some termination criterion is met.

Α production cost system for supply chain decision making in metal industry
Panayiotou Nikolaos, Gayialis Sotiris
National Technical University of Athens, School of Mechanical Engineering, Sector of Industrial Management &
Operational Research, Athens, Greece

Production cost calculation is an essential process for manufacturing companies in order to make
business decisions concerning manufacturing product mix, billing of products, sales and distribution
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strategy and cost reduction initiatives. In addition, in “make to order” production systems the whole
supply chain cost should be considered, as the decisions of the outbound logistics affect the production
planning process, the product mix and eventually the production cost. Many manufacturing companies
do not have an actual production cost system and they make their decisions based on traditional cost
accounting approaches of their formal accounting system. The aim of this paper is to describe the
principles and the methodological approach for the development of a new production cost system
which is a hybrid system using job order costing and activity based costing at the same time. The cost
model includes a set of costing activities which register direct cost and indirect cost using cost drivers.
In addition cost is calculated in the basis of job orders, including costs of materials, labor, and overheads
of each job. The outcome of this system is the cost of each job order of a product and eventually the
product cost, calculated in a monthly period. This new production cost system is applied in a European
metal industry in order to calculate the actual product cost and to support the decision making of the
whole supply chain. It is used for management reporting and decision making and it is fully consistent
with the formal accounting system. In a later phase, the costing activities of the new costing model will
be used for simulation purposes of the supply chain, based on the parameters that differentiate
product’s job order cost.

Α firefly algorithm for the permutation flow-shop scheduling problem
Taxidou Andromachi, Karafyllidis Ioannis, Trachanatzi Dimitra, Rigakis Manousos,
Marinaki Magdalene, Marinakis Yannis
Technical University of Crete, School of Production Engineering & Management, Chania, Greece

In this paper, a Permutation Flowshop Scheduling Problem is solved using the Firefly Algorithm and the
local search algorithm 1-0 relocate. The Permutation Flowshop Scheduling Problem (PFSP) is one of the
most computationally complex problems. It belongs to the class of combinatorial optimization
problems characterized as NP-hard. In order to find high quality solutions in reasonable computational
time, heuristic and metaheurestic techniques have been used. The proposed method for the solution
of the flowshop scheduling problem is a hybridization of the firefly algorithm using the local search
algorithm 1-0 relocate. Ιn order to test the effectiveness and efficiency of the proposed method we
used a set of benchmark instanced of different sizes.
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Airline efficiency benchmarking with Data Envelopment Analysis: the effect of
alliance membership
Kottas Angelos 1 , Madas Michael 2
1 Aristotle

University of Thessaloniki, MSc Programme in Logistics & Supply Chain Management, Thessaloniki,
Greece, 2 University of Macedonia, Dept. of Applied Informatics, Information Systems & e-Business Laboratory
(ISeB), Thessaloniki, Greece

Airlines around the world have turned to consolidation for the purpose of responding to competition
challenges and subsequently attaining viability. In this framework, alliances comprise the major
pathway among air carriers in order to enhance their competitive position. In the current paper, we
evaluate the effects of alliance membership on airline efficiency based on a sample of 30 major
international airlines for the period 2012-2016. Primary findings suggest a lack of positive association
between alliance membership and superior airline efficiency. Another interesting finding is related to
the positive association between increased freight traffic revenue share and enhanced airline
efficiency, while it is also found that European and Asian continent airlines outperform American
continent airlines with respect to efficiency.

A new business excellence framework for adaptation in times of turbulence
Metaxas Ioannis, Koulouriotis Dimitrios, Chatzoglou Prodromos
Democritus University of Thrace, Xanthi, Greece

The authors of this paper performed an extensive literature review and created a framework for
sustainable business excellence in the Greek hotel sector. In particular, the framework targets to
examine the relationships between intellectual capital, leadership, services quality, supply chain, hotel
impact and strategy. Five hypotheses were created and the framework was tested in more than eighty
high-class hotels in Greece. Scales adapted from similar researches were used to measure the various
factors in the suggested framework. Structural equation modelling was used for the analysis of the
collected data and the results confirm that leadership excellence positively affects intellectual capital.
It is also found that intellectual capital has a positive effect on services quality, supply chain, hotel
impact and strategy. Given that tourism is vital for the Greek economy and that hotel sector is
important to its growth, the results of this research should be taken into consideration by managers
and academics who work in this scientific area.

A multicriteria approach to assess the weights of the EFQM excellence model’s
criteria
Politis Yannis 1 , Grigoroudis Evangelos 2
1 Hellenic

Open University, Patra, Greece, 2 Technical University of Crete, Chania, Greece

European Foundation for Quality Management (EFQM) Excellence Award is Europe’s most prestigious
award for organizational business excellence. The award is given to the best performing organizations
in Europe and the assessments are achieved by using EFQM Excellence Model. The performance of each
organization is assessed from a number of EFQM experts based on a structured set of criteria and subcriteria. Based on a weighted sum scheme, a final score is achieved according to the predefined weights
of the criteria and sub-criteria and the award is given to the organization with the highest score.
However, the model does not take into consideration the diverse needs of organizations from different
economic activity sectors or the changes in market trends. The aim of this paper is to propose a
multicriteria approach (added value model) to assess the weights of the EFQM excellence model’s
criteria based on the specific needs of different business sectors and the changes in the market. A two
stage process is proposed for this reason. In the first stage, criteria weights are assessed according to
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the rankings of a set of organizations with different scores on the EFQM excellence model criteria given
by executives of organizations from specific sectors or / and participants of the quality award. A
collective decision making model is considered in this stage. The second stage concerns modifications
and additional information or restrictions given by the experts in order to improve the robustness of
the preference model estimated from the previous stage. In this way, a large number of experts from
different business sectors are involved in the assessment process. Furthermore, the process helps
EFQM experts to modify a business excellence model according to the specific needs of different
business sectors. A pilot implementation of the proposed approach reveals its applicability.

Defining customer satisfaction criteria categories using MCDA and Kano’s model
Evangelia Krassadaki, Evangelos Grigoroudis
Technical University of Crete, School of Production Engineering & Management, Chania, Greece

Customer satisfaction in most cases is related to the perceived quality. The higher the quality, the
higher the customer satisfaction and vice versa. In order to analyze satisfaction the multicriteria MUSA
method has been used, while the classification of characteristics has been based on the Kano’s theory
of attractive quality. The methodology is based on the comparative examination of the relationship
between derived importance of the two target groups, those of satisfied and of non-satisfied
customers, where the MUSA method is applied in order to estimate the weights of these two customer
groups. These results are presented in a Better-Worse (Dual Importance) diagram and according to
their location, satisfaction criteria are categorized as desired, expected, or attractive quality.
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Entropy analytics of online ratings: A mixed GEO-BIN model
Yiannis Dimotikalis
Technological Educational Institute of Crete, Dept. of Business Administration, Agios Nikolaos, Greece

Online rating is a phenomenon of the last twenty years of increased internet usage in modern societies.
The five star rating is the commonly used system and 10 grades scale is used in special cases as Internet
Movies DataBase (IMDB) for movies. The max entropy principle determines the limiting distribution of
rating data frequencies subject to specified constraints. In every case the max entropy principle
nonlinear optimization subject to expected value E(X) constraint results the Geometric distribution.
Similarly, the max entropy nonlinear optimization subject to expected value E(X) and Variance Var(X)
constraints results asymptotically the Binomial distribution. This theoretical framework is tested in two
sample datasets used in this work, 4000 five star ratings from TripAdvisor and 1070 movies rating from
IMDB. Based on observation that rating datasets entropy located in the entropy area between
Geometric and Binomial distribution a mixed GEO-BIN model of those distributions is proposed. Theil
inequality Index and Kullback-Leibler divergence used to determine the proportion of each distribution
in the mixed model. Some conclusions are discussed for the behavior of online raters and ratings.

Artificial bee colony algorithm for the solution of multiobjective fuel consumption
multi-depot vehicle routing problem
Rapanaki Emmanouela, Psychas Iraklis-Dimitrios, Tsakirakis Eleftherios, Marinaki Magdalene,
Marinakis Yannis
Technical University of Crete, School of Production Engineering & Management, Chania, Greece

The Parallel Multi-Start Multiobjective Artificial Bee Colony algorithm (PMS-ABC) is proposed for the
solution of the Multiobjective Route based Fuel Consumption Multi-Depot Vehicle Routing Problem.
PMS-ABC is compared with the Parallel Multi-Start Multiobjective Particle Swarm Optimization (PMSNPSO). Two problems are solved with two competitive objective functions. In all problems, we assume
that we have more than one depots with eventually distributed customers.

Evolving strategies for the iterated prisoners dilemma via a binary firefly algorithm
Rigakis Manousos, Trachanatzi Dimitra, Taxidou Andromachi, Karafyllidis Ioannis,
Marinaki Magdalene, Marinakis Yannis
Technical University of Crete, School of Production Engineering & Management, Chania, Greece

Prisoner's Dilemma (PD) is the most known game in the field of Game Theory that simulates the selfish
behavior between rational individuals. PD is often used to model real-world situations and models the
decision of two individuals to either corporate or defect. In real-life, the individuals might interact more
than once and thus, play the PD several times. This iterated situation is modeled by the extension of
the original game, the Iterated Prisoner's Dilemma (IPD) and the multiple decisions made by an
individual over the finite number of game iterations are denoted as strategy. This study proposes an
algorithmic scheme to develop well-performing strategies regarding the IPD by employing the Firefly
Algorithm (FA). The FA simulates a firefly's behavior in nature and their signal system. The flashing light
of the fireflies primarily serves as a courtship signal for mating and to warn off potential predators. Each
firefly in a population represents a candidate solution in the search space and swifts its position to find
other solutions based on the intensity of the emitted light. The FA needs to be modified and hybridized
to different situations and our contribution lies in the fact that its applications in binary optimization
problems are very limited. We utilize a binary FA approach based on the representation of an IPD
strategy, i.e. 0: defection; 1: cooperation. To determine the quality of the evolved strategies, a
comparison is made among those developed by the aforementioned algorithm, by other evolutionary
and nature inspired algorithms such as Particle Swarm Optimization (PSO), Artificial Bee Colony (ABC),
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Differential Evolution (DE) and several known man-made strategies. In this paper, we examine and
present the suitability of FA to generate competitive strategies for the IPD which has not been
investigated before.

A gravitational search algorithm for the open vehicle routing problem
Tsampounari Irini, Tsakirakis Eleftherios, Marinaki Magdalene, Marinakis Yannis, Matsatsinis Nikolaos
Technical University of Crete, School of Production Engineering & Management, Chania, Greece

In recent years, a large number of natural phenomena and swarm behaviors have been simulated
producing very effective algorithms that have been used for the solution almost of every kind of
problem in optimization. In 2009, a new algorithm was developed based on the theory of gravity
denoted as gravitational search algorithm (GSA). The Gravitational Search Algorithm (GSA) is a novel
evolutionary optimization method based on the laws of gravity and mass interactions. In this algorithm,
the solutions are masses which interact with each other based on the Newtonian gravity and the laws
of motion: "Every particle in the universe attracts every other particle with a force that is directly
proportional to the product of their masses and inversely proportional to the square of the distance
between them". In this paper, a hybrid-GSA algorithm is presented for successfully solving the Open
Vehicle Routing Problem (OVRP), a problem that belongs to the category of NP-hard problems, thus, a
metaheuristic or an evolutionary algorithm is needed for producing satisfactory solutions. The basic
goal of OVRP is to design a minimum cost set of paths originating from a central depot for satisfying
customer demands. Vehicles do not need to return to the depot after completing their delivery services
and this is the reason that we design a number of paths and not a number of routes. The proposed
algorithm, the hybrid-GSA algorithm, combines the original GSA algorithm, suitably modified for the
solution of a routing problem, the Variable Neighborhood Search (VNS) Strategy and a Path Relinking
(PR) Strategy and it is applied on well-known OVRP instances with very satisfactory results.
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A novel group decision making methodology for multicriteria portfolio selection
Doukas Haris 1 , Xidonas Panos 2 , Psarras John 1
1 National

Technical University of Athens, Athens, Greece, 2 ESSCA Grande École, Paris, France

We propose a novel group decision making methodology for dealing with the classical portfolio
selection problem, under multiple criteria. More specifically, we focus on the security selection or
screening phase, one of the most crucial stages in the portfolio management process. Our aim is to
assist investment committees in formulating successful investment strategies, by providing them with
an effective business analytics tool, in order to obtain the so-called approved or authorized lists of most
attractive stocks. More precisely, we exploit the decision technology of linguistic variables and we apply
a state-of-the-art group decision making linguistic method, in a representative case with real-world
investment advisory board members. The validity of the proposed approach is finally validated through
an illustrative application on the Dow Jones Industrial Average (DJIA).

Jumps in commodity markets: what do we learn?
Floros Christos
Technological Educational Institute of Crete, Heraklion, Greece

This paper investigates price jumps in commodity markets using recent high-frequency data. We
consider the case of jumps over given time intervals, but also a powerful and parsimonious method
that allows us to test whether jumps occurred between intraday time periods, i.e. our method tests for
intraday jumps and is able to give the sign of jumps and their exact timing. We further test if the realized
volatility is a consistent estimator of the integrated volatility in the absence/presence of jumps. Also,
we use the LM test to examine whether any return contains a jump component, i.e. to know the sign
of the jumps and its exact timing. We further simulate a GARCH diffusion with jumps and intraday
periodicity and apply intraday tests for jumps under the L&M test. We argue that some simulated jumps
are correctly detected for the filtered L&M test, while most jumps are not detected when ignoring the
intraday periodicity.

Robust optimization approaches for portfolio selection: an empirical comparative
analysis
Georgantas Antonios, Doumpos Michalis
Technical University of Crete, School of Production Engineering & Management, Chania, Greece

The field of portfolio selection is an active research topic, which combines elements and methodologies
from various fields, such as optimization, decision analysis, risk management, data science, forecasting,
etc. The modeling and treatment of deep uncertainties for the future asset returns is a major issue for
the success of analytical portfolio selection models. Recently, robust optimization (RO) models have
attracted a lot of interest in this area. RO provides a computationally tractable framework for portfolio
optimization based on relatively general assumptions on the probability distributions of the uncertain
risk parameters. Thus, RO extends the framework of traditional linear and non-linear models (e.g., the
well-known mean-variance model), incorporating uncertainty through a formal and analytical approach
into the modeling process. Robust counterparts of existing models can be considered as worst-case reformulations as far as deviations of the uncertain parameters from their nominal values are concerned.
Although several RO models have been proposed in the literature focusing on various risk measures
and different types of uncertainty sets about asset returns, analytical empirical assessments of their
performance have not been performed in a comprehensive manner. The objective of this study is to fill
in this gap in the literature. More specifically, we consider different types of RO models based on
popular risk measures and conduct an extensive comparative analysis of their performance using data
from the US market during the period 2005-2016. For the analysis, three different robust versions of
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the mean-variance model are considered, together with two other robust models for conditional valueat-risk and the omega ratio. The robust versions are compared against standard (non-robust) models
through various portfolio performance metrics, focusing on out-of-sample results. The analysis is based
on a rolling-window approach.

Portfolio formation using geographic information systems, multi-criteria decision
making models and integer programming models: a case study in wind energy
exploitation
Vavatsikos Athanasios 1 , Arvanitidou Aikaterini 2 , Petsas Dimitrios 2
1 Democritus

University of Thrace, Production & Management Engineering Dept., Xanthi, Greece
2 Production & Management Engineer, Xanthi, Greece

The use of renewable energy sources is in the core of policy actions and consists a field of major priority.
It is considered that renewable energy sector investments will play crucial role in the direction to
overcome economic crisis worldwide. In that direction wind farming has become one of the most
promising technologies to accomplish sustainability goals. However, wind farms projects
implementation demands an in-depth evaluation while robust estimates must be provided to support
investment and financing decisions. Estimations of the wind velocity should be followed by accurate
and reliable estimations with respect energy production potential from every candidate location.
Factors effecting economic viability of a wind energy project can be broadly grouped as site-specific
factors, machine or system parameters, market factors and policy issues. The use of Geographical
Information Systems (GIS) in renewable energy investments is valuable given their ability to support
effective land management. Moreover their capabilities can enrich significantly the performance of the
traditional Capital Projects Evaluation Methods (CPEM) by providing physical data to the design process
quickly and accurately. Granted that a framework for wind energy investments portfolio formation is
necessary in order to achieve time savings and to support efficient decisions. The paper at hand
proposes such a framework that allows wind energy projects portfolio formation using GIS, CPEM,
Multi-Criteria Decision Making (MCDM) methods and Integer Programming Models (IPM). Finally the
proposed model is illustrated through a case study in Thrace region north-eastern Greece.
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E-Business strategy: mission statement and performance of digital businesses
Delimpasis Timoleon, Kitsios Fotis
University of Macedonia, Thessaloniki, Greece

A mission statement defines the enduring, unique purpose of an organization, its raison d'être. It plays
an important role in the process of developing the strategic plan and grace to its implementation any
type of organization can reap several benefits. However, although mission statements are widely
adopted as important strategic tools, their influence on organizational performance are not clearly
established due to the limited consistent results in relevant literature. Moreover, there is no empirical
evidence how mission statements affect the performance of digital enterprises, specifically the Greek
ones. Thus, to shed light on this relationship, the primary goal of the present study is to examine its
existence and the possible effect of a mission statement on financial performance. The data of the
written statements was gathered through the companies’ official websites as it was desirable to take
into account all the stakeholders of a business, inside and outside the business’ environment. Initially,
not only it was found that there is no statistically significant difference between the companies with a
mission statement and those without, but also in a case mission statements are negatively related to
financial performance. Furthermore, it is revealed that only the component "Technology" had a positive
and statistically significant correlation with a metric of financial performance.

Strategic decision making using multicriteria analysis: information systems
performance evaluation in Greek SMEs
Kamariotou Maria 1 , Kitsios Fotis 1 , Grigoroudis Evangelos 2
1 University

of Macedonia, School of Information Sciences, Dept. of Applied Informatics, Thessaloniki, Greece
University of Crete, School of Production Engineering & Management, Chania, Greece

2 Technical

Managers use Strategic Information Systems in order to increase business performance and
competitiveness in the current dynamic, complex, and digitalized environment. Although, the process
of Strategic Information Systems Planning (SISP) is significant, its implementation is difficult because
organizations need to simultaneously consider multiple planning perspectives, including managerial,
environmental, and organizational factors. Previous researchers have examined the impact of SISP on
firm performance, especially in large organizations using specific performance measures. However,
European SMEs incline to pay attention on the business’s long-term sustainability. Thus, the purpose
of this paper is to explore SISP facilitators that lead to firm performance and develop a competitive
advantage. Data were collected using questionnaires to Information Systems (IS) executives in Greek
SMEs. Data were analyzed using the MUSA method. The results of this study show that managers
concentrate on Strategy Conception and Formulation, focusing on identifying Information Technology
(IT) objectives and architectures. As a result, they might be planning inefficiently and ineffectively.
Results indicate the rate of customer’s as well as IT executives’ satisfaction using IS and improvements
are provided.

MCDA framework to sustainable innovative strategy
Mitroulis Dimitrios 1 , Kitsios Fotis 1 , Grigoroudis Evangelos 2
1 University

of Macedonia, School of Information Sciences, Dept. of Applied Informatics, Thessaloniki, Greece
University of Crete, School of Production Engineering & Management, Chania, Greece

2 Technical

Sustainability has gained rapid growth around the world in the last decade. Organizations come up
against many different issues and challenges, particularly those that are related with managerial
decisions. Recent researches have shown that innovation strategy is really important for the
organizational growth and sustainability. The aim of this research is to analyze the concept of market
orientation as an external source of innovation in the organizational context and organizational
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performance leading to a sustainable innovative strategy in Greek ICT sector. Innovation, inside the
organizational context, represents a process based on permanent feedback, learning and development,
including employees and managers at every single level. The market orientation relationship with
innovation and organizational performance is examined, by analyzing a sample of 61 ICT organizations
which operate in Macedonia, Greece. The impact of market orientation, the management of innovation
and the organizational performance is tested through an ordinal regression analysis. The results of the
questionnaire present that the average level of the overall satisfaction is high (84.4%), indicating that
the Greek ICT organizations are satisfied, regarding their innovation strategy. Moreover, according to
the results, they are not demanding more from their innovation strategy, having an overall demanding
indicator ranged at -50%. Finally, the analysis presents that the most important criteria of the research
are "innovation management", "innovation performance" and "market orientation".

A multicriteria approach for evaluating the performance of startup companies in
the sector of smart cities
Nikoloudis Christos, Karali Niki, Aravossis Konstantinos
National Technical University of Athens, Athens, Greece

A functional and reliable prognostic framework is of great importance to the development of startups
companies; multiple techniques have been widely used to explain and predict the behavior of a
business. The startup ecosystem “outbreak” has created a need for both investors and startuppers to
evaluate new ventures. Investors need to evaluate startup companies in order to invest on those that
will be more sustainable and profitable in the future, and startuppers seek to evaluate their own
ventures and explore their potentials. In this paper a decision-making model for the assessment of
startup companies in the Smart Cities sector and the Smart Mobility sub-category is being developed.
This paper examines the assessment process where, given a portfolio of business proposals, only a
subset of them will be chosen for investment or import in a business incubator /accelerator. A sample
case study of evaluation of 10 startups is conducted. Using the multi-criteria analysis method, a system
of criteria has been developed that examines the performance of each of the selected start-ups. The
above criteria are weighted by two types of decision-makers according to the Simos’ method:
academics and entrepreneurs. The Promethee II method is used to evaluate and classify the ten
startups. Among all the startups companies that solve a problem in Smart Cities, the best ones should
be selected. This paper indicates how developing and applying a decision-making model supports the
evaluation of a venture: by implementing a multi-criteria approach in the evaluation process, it is
possible to distinguish which startups are of particular value, among the ones deposited in a Venture
Capital, an angel investor or a business incubator/accelerator.

Turning the difficulty into blessing-operating competitive SMEs during crisis:
current management perspectives
Lemonakis Christos 1 , Garefalakis Alexandros 2, Xanthos Georgios 3, Apladas Georgios 3
2

1 Technological Educational Institute of Crete, Dept. of Business Administration, Agios Nikolaos, Greece
Technological Educational Institute of Crete, Dept. of Accounting & Finance, Greece, 3 Technological Educational
Institute of Crete, Dept. of Business Administration, Greece.

The purpose of this paper is to study the drivers of Small and Medium Sized enterprises (SMEs)
competitiveness in sectors of the Greek manufacturing industry, both in the pro and during economic
crisis era (i.e. covering the time period of 2003-2008 and 2009-2011 respectively), based on firm level
financial and qualitative data set attempting to identify key issues for Greek SMEs regarding their
competitive characteristics. Although considerable empirical work has been done on this subject,
research on the topic is limited for the Greek manufacturing SMEs. A Competitiveness Index is
developed in order to measure the competitiveness level of Greek SMEs. The method to determine the
drivers of competitiveness in Greek manufacturing SMEs is novel and using several factors associated
with firms’ knowledge management, information technology, innovation and absorptive capacity of
technological indicators in combination with other financial data presenting the drivers of
competitiveness especially during the crisis period.
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