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INTRODUCTION
This electronic conference proceedings incorporates the papers submitted by researchers from the
CARPE network to its fifth networking meeting. CARPE is a European strategic network aiming
at joint applied research and development as well as pedagogical development in the fields of
professional education. The current members of the network are HU University of Applied
Sciences Utrecht, Turku University of Applied Sciences, Polytechnic University of Valencia and
Hamburg University of Applied Sciences. The biennial networking event was organized by
Universitat Politecnica de Valencia on 23-25 October 2019.
The scientific contributions develop proposals for collaborative projects, as well as resumes of
the research interests for CARPE group. The purpose of the presentations was to align existing
research possibilities within the network in order to develop proposals for EU projects on the
different calls and available programs. All contributions were structured according to the main
pillars common to all partners:
x
x
x
x

Education.
Sustainability.
Innovation.
Health.

The motto of the conference was EU Education, sustainability, innovation, societal challenges
and entrepreneurship, digital transformation for health care and well-being, and the main focus
was to develop the EU mandate on applied research for the future of Europe.
The CARPE network has been developing for more than ten years the now acclaimed EU policy
on getting Research results to the society from the organizing Committee we expect that our
network and collective research efforts by the partners will bring this objective into a reality.
Valencia October 2019.
Juan Miguel Martinez-Rubio
Javier Orozco-Messana
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Keynote speakers
Facilitation of Hands-on Learning to Foster Innovation in Universities
Tapio Koskinen (Head of Technology at Aalto University)
Innovations are increasingly emerging from networks of companies, universities and public
sector organisations, and they often also include citizens and customers. According to a
recent report published by The European University Association (EUA), universities’ role
in these networks has become more central than before.
Universities are developing infrastructures in order to better foster innovation dynamics.
Such infrastructural investments comprise both investments into state-of-the-art large
research facilities as well as physical infrastructures that become hubs for co-creation.
Researchers and business innovators are brought together in jointly used spaces for cocreation, research, learning and making.
Chemistry labs have a long history in universities and hands on experimentation has been
an important part of engineering and design education. Availability of various equipment
for digital fabrication has accelerated the growing popularity of making. Makerspaces, Fab
Labs, Design Factories and hackerspaces have been emerging on university campuses
during the past decade.
This keynote will provide a brief history of hands on learning art, design, architecture and
engineering in higher education. Recent trends in the use of education and research
infrastructures will be introduced and their impact on innovation dynamics will be
discussed.

Future EU research programmes beyond H2020
Victoria Reichl (Deputy Director of KoWi)
The key-note speech will focus on the up-coming European framework programme for
research and innovation, Horizon Europe (2021-2027).
One year ahead of the first call for proposals, many important elements of Horizon Europe
are still under discussion.
In parallel, difficult negotiations for the next EU budget (MFF) are ongoing, overshadowed
by the Brexit process.
Aspects that will change and many that will remain the same compared with the current
framework programme Horizon 2020 will be highlighted and new features of the
programme will be presented.
The speech will conclude with specific suggestions for universities of applied sciences to
open up the debate with the audience.
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Procedure for the evaluation of transversal competences in lab
practices: application to the course on heat transfer at the
Polytechnic University of Valencia
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Department of Applied Thermodynamics, Universitat Politecnica de Valencia, Spain,
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Abstract
In this paper, a procedure for the systematic evaluation of lab practices
based on the development of transversal competences is presented. This
procedure includes the design and completion of specific rubrics
(complemented with a personal interview at the end of the session) for each
of the experiments carried out during the practice, considering both
individual and group educational sides. So, aspects related to the student’s
behavior when working in-group (and the specific contribution of each
student to the group), but also related to the individual performance, attitude,
abilities and knowledge which the student should have previously acquired
during the theoretical classes are considered.
A practical application of the developed method to the practices related to
the course on Heat Transfer at the Polytechnic University of Valencia is
presented, where some results are also summarized. In such application, the
suitability of the proposed procedure is highlighted as a proper mean not just
to evaluate, but also to help students developing both specific and transversal
competences, which they will use during their whole career and professional
life.
Keywords: Lab practices; rubric; heat transfer; transversal competences;
evaluation.
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1. Introduction
According to the 2020 Plan, the Vice-rectorate for Studies, Quality and Accreditation of the
Polytechnic University of Valencia, Spain (UPV) is supporting the Transversal
Competences project since 2012. The result of this process led to the definition thirteen
TCs, which are worked out with students in all the official degrees taught at the UPV,
undergraduate and postgraduate courses (Bonet-Espinosa, Cabredo-Fagrés, Calvet-Sanz, de
Andrés-Martínez, & Soto-Pacheco, 2015). These competences represent a significant
innovation, which is expected to provide students with an adequate job placement.
However, the process for their integration is still under development, since, unlike the
specific competences, the transversal ones do not yet appear in the final academic title, so
that today there is not an appropriate methodology for their control and evaluation
(Montuori, Alcázar-Ortega, Vargas-Salgado, & Bastida-Molina, 2019). In this framework,
the methodology proposed in this article may help professors to properly evaluate the skills
developed by the students during the lab sessions, based on the aforementioned TCs.
A survey performed in 2018 to students enrolled in courses on Heat Transfer at UPV
(Vilariño-Feltrer, et al., 2018) evidenced as lab practices are highly appreciated for the
learning process of this matter. However, students also consider that the documentation
provided to perform the practices should be further developed so as to improve the learning
process associated to those practical sessions.
In line with these evidences, we propose in this article a kind of template that would
facilitate the development of the practice, not just for students but also for professors who
should evaluate the students’ performance. Standard templates are necessary in order to
properly organize the whole practice procedure since it is demonstrated as a well-defined
protocol helps students to understand how they can expect to be evaluated, by the time it
helps them to improve team work development (Delgado & Fonseca-Mora, 2010). Such
templates need to be complemented by rubrics, which necessarily include a sort of key
factors that would allow evaluating the students’ performance based on the development of
transversal competences (TCs), such as Team Work, Problem Resolution or Critical
Thinking.
The development of rubrics have been discussed by different authors in the past. Thus, a
kind of rubrics for the evaluation of final projects and thesis of master can be found in
(Martón, Gallardo, Villanueva, & Ordóñez, 2018). On the other hand, rubrics for
engineering classes and, more specifically, applied to Heat Transfer courses, have been
studied by (Brown, Thiessen, Van Wie, Abdul, & Adesope, 2012). In this article, we will
integrate all these partial aspects in a whole process where the lab session process will be
considered since the very beginning (before students come to class) to the conclusion once
the session is finished.
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2. Methodology

Student 1

AFTER

DURING

BEFORE

The methodology here proposed for the evaluation of lab practices is based on a holistic
three-phases procedure that we have designed as BDA: Before the performance of the
practice; During the practice; and After the lab session. Therefore, this BDA procedure will
allow the professor to evaluate the performance of students during the whole process of the
practice.
Student 2

...

Student N

Practice s Group i

Student 1

Student 2

...

Student N

Figure 1. BDA Methodology for the evaluation of lab sessions.

The different phases considered to structure this designed BDA procedure, as depicted in
Figure 1, are the following:


Phase 1: BEFORE the lab session: Practice Preliminary
This first phase means a first approach to the session that students should have
taken by reading the documentation provided in advance by the professor. It will
be based on a quick questionnaire at the beginning of the lab session that students
should answer individually, taking part in the final grade of the session. This
activity is essential in order to guarantee that students have read the brochure of
the practice before coming to class, so that they are aware about what they will do
and what is expected from them.
A five short multiple-choice questionnaire will include some preliminary concepts
related to the practice, such as:





The aim of the practice
The number and kind of experiments included in the practice
Some theoretical aspect related to the preparation of the practice
Some expected result that students should demonstrate during the lab
session
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The questionnaire can be implemented in the well-known tool Kahoot, whose
potential for evaluation purposes at University level has been widely discussed
(Sempere Ferre, 2018). The estimated duration for this first phase is 10 minutes
approximately.


Phase 2: DURING the lab session: Practice Development
This phase will be the core of the practical session. During this phase, students will
perform the different experiments included in the session. The procedure to be
followed by students will be included on a standard template previously designed
by the professor. In the template, students will write down the measurements they
take during the session. Then, based on such measurements, some calculations will
be required in order to demonstrate or validate some concepts previously studied
in the theoretical classes. If the professor considers that some ancillary sheet is
necessary (for example, when using some application or spreadsheet available at
the lab), it will be also indicated in the template. The template will finish with a
section of conclusions, where students should write the main results obtained
during the session.
Practices will take place in groups, so that the evaluation of this part will be ingroup. It means that all the students in the same group will obtained the same
grade in this part. However, the professor may take notes regarding the
performance of each student during the practice, which will be incorporated and
sharpened in during the Phase 3.



Phase 3: AFTER the lab session: Practice Conclusion
After the completion of the different experiments of the practice, this last part of
the evaluation process will consist of a personal interview between the professor
and each student. Therefore, the grading of this part will be individual. Interviews
will be short (1-2 minutes per student), so that no much additional time is required
for the evaluator. In this last phase, students should explain the procedure followed
in some of the experiments, which his/her contribution was or what the
justification is for some of the obtained results.

3. Rubric design and application to the labs on Heat Transfer
The application of the methodology presented in the previous section is necessarily linked
to the design of rubrics for the proper evaluation of the TCs related to each practice. As an
example of this, Figure 2 shows the rubric designed for the lab #3 of the course on Heat
Transfer, which belongs to the Degree on Energy Engineering taught at the Polytechnic
University of Valencia. As shown in the figure, the rubric is applicable for one group
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composed of five students as maximum, so that one individual rubric would be necessary
for each lab group.
Course:

Heat Transfer

Practice name:
Date:
Starting time:
Duration:

Practice #3

Last name

Name

e-mail

Measurements
accuracy

Calculations
accuracy

Written
expression and
clarity

Conclusions
quality (criticism)

Question
Experiment 1

Question
Experiment 2

Question
Experiment 3

Question
Experiment 4

Student 1
Student 2
Student 3
Student 4
Student 5

15:00
3 hours

Phase 1: BEFORE the lab session: Practice Preliminary
Kahoot grading

Student 1
Student 2
Student 3
Student 4
Student 5

Phase 2: DURING the lab session: Practice Development

Experiment 1.
Experiment 2.
Experiment 3.
Experiment 4.

Heat exchangers characterization
Verification of the Stefan-Boltzmann law
Emissivity of different surfaces evaluation
Flat solar collector analysis

Phase 3: AFTER the lab session: Practice Conclusion
Individual
performance

Role adopted within
the group (A/P)

Student 1
Student 2
Student 3
Student 4
Student 5

Figure 2. Example of Rubric for the evaluation of the lab #3 on Heat Transfer.

This rubric allows the evaluation of the following Transversal Competences: Application
and Practical Thinking; Teamwork and Leadership; Critical Thinking; Effective
Communication; and Planning and Time Management. This evaluation will be done taking
into account the grade obtained by the student in the different fields included in the rubric,
as it will be indicated below.
In the Phase 1 section, the grade obtained by each student in the Kahoot questionnaire will
be written down. This grade will take a numeric value, from 0 to 10, directly provided by
the Kahoot App.
In the Phase 2 section, four different criteria will be assessed: the accuracy of the
measurements obtained by the students during the practice; the accuracy of the calculations
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performed, based on the obtained measurements, in order to determine the values requested
for each experiment; the written expression and clarity in the elaboration of the report; and
finally, the criticism and quality of the conclusions extracted during the development of the
practice. These four factors will be evaluated by the professor for each experiment,
according to the numeric scale proposed in (Montuori, Alcázar-Ortega, Vargas-Salgado, &
Bastida-Molina, 2019), based on the grading used in the Project of Transversal
Competences of UPV (Bonet-Espinosa, Cabredo-Fagrés, Calvet-Sanz, de Andrés-Martínez,
& Soto-Pacheco, 2015):
Table 1. Numerical scale assigned to the level of development
Level of
development
A-Excellent

Numeric value
10

B-Good

8

C-Improvable

6

D-Not acceptable

4

While in Phase 2 the assessment is in-group based, in the Phase 3 section each student is
individually evaluated. The first two columns refer to the aptitude of each student during
the practice, so that this part will be completed according to the notes taken by the professor
during the session, according to the behavior of each student within the group. In the first
column, the professor will indicate the individual performance of the student, based on the
grading scale indicated in Table 1, while in the second column, the professor will indicate
whether the student had and active (A) or passive (P) behavior during the session.
Finally, the last four columns correspond to specific questions that each student should
answer to the professor related to each of the practices developed during the session. Also
in this part, Table 1 will be used for grading purposes.
Once the rubric has been completed, the TCs grading could be done according to the
following expression:
𝐺𝑟𝑎𝑑𝑒 𝐶𝑇𝑘 = ∑𝑁
𝑖=1 𝑅𝐵𝑖 · 𝑊𝐹𝑖

(1)

Where GradeCTk is the grade obtained for each k Transversal Competence; RBi is the grade
obtained by the student in each factor of the rubric (from 0 to 10); and WFi is the weight
assigned to each RBi factor, depending on the k TC that is being evaluated. As an example,
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Table 2 shows the values for these coefficients applied to the Transversal Competences
worked out during the Practice #3 of the Course on Heat Transfer discussed in this section:
Table 2. Assignation of values for weighting factors. Example of application
Application
and Practical
Thinking

Teamwork
and
Leadership

Critical
Thinking

Effective
Communication

Planning
and Time
Management

Kahoot

20%

0%

10%

0%

10%

Measurements
accuracy

20%

10%

10%

0%

10%

30%

0%

10%

0%

10%

5%

10%

10%

20%

0%

10%

10%

40%

20%

10%

5%

20%

5%

0%

30%

0%

30%

0%

0%

0%

10%

20%

15%

60%

30%

Calculations
accuracy
Written
expression and
clarity
Conclusions
quality
(criticism)
Individual
performance
Role adopted
within the
group
Questions
about
experiments
(avg)

4. Conclusions
Lab practices are more and more used nowadays for further developing a kind of
Transversal Competences of students that they will use during their whole professional life.
However, the evaluation of the level of development of such competences is a difficult task,
so that professors need support to do it as objectively as possible. In line with this aim, this
paper proposes a methodology for the systematic evaluation of lab practices based on
Transversal Competences. This method provides also students with templates to be used
during the practice. On the other side, profesors are provided with a sort of rubrics based on
which such Transversal Competences could be assessed in a stardad way. This
methodology is appropriate for groups of no more than 20 students (3-5 groups per
session), that is the usual size for the lab sessions performed at the UPV, where this
methodology is being now tested.
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Abstract
Many health education programs use progress tests to evaluate students’
progress in learning and to identify possible gaps in the curricula. The tests
are typically longitudinal and feedback-oriented. Although many benefits of
the progress test have been described in the literature, we argue that the
acclaimed facilitation of deeper learning and better retention of knowledge
appear questionable. We therefore propose an innovative way of presenting
both the test itself and the study process for the test: a real-time-strategy game
with in-game challenges, both individual and in teams. In this conceptual
paper we provide a brief overview of the benefits and challenges of progress
testing and illustrate how gamifying the process of both the assessment and
preparatory work taps into many aspects that educators would like to promote
in their students’ learning outcomes and behavior. We then argue why and how
we aim to create a pilot version of a progress test game for medical and allied
health students. For the development of this game, six tracks are proposed,
that will run mostly in parallel in an iterative process, using design-based
research as a framework.
Keywords: progress tests; gamification; allied health; education.
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1. Introduction
Because of the specific requirements of the (allied) health professions, it is imperative that
clinicians-to-be have a wide range of knowledge at their fingertips (Dijksterhuis, 2014). To
facilitate this, most health education programs employ a type of overall ready-knowledge
test: a test that is not connected to one specific course but contains questions on all the facts
and figures from all courses in the curriculum, a so-called progress test (Scheele et al., 2004).
Although many benefits of the progress test have been described in the literature, we will
illustrate in section 2 that the acclaimed facilitation of deeper learning and better retention of
knowledge appear questionable. We therefore propose an innovative way of presenting both
the test itself and the study process for the test: an online real-time-strategy game with ingame challenges, for both individals and teams. The game will be embedded in the social
context of a program in order to induce an online and offline spectator experience along with
the gaming experience. The game should be developed in such a way that the best parts of
gaming (as a player and as a spectator) meet the characteristics we would like a student to
display in his or her studying behavior. The result should be a student who enjoys spending
more time-on-task and more academic learning time (Chickering & Gamson, 1987).

2. Progress tests in medical and allied health education
Progress testing was introduced in the 90s in the Netherlands. Since the tests include items
from all relevant disciplines in a curriculum, they are comprehensive and mainly contain
multiple choice questions. The tests are administered repeatedly to learners at different stages
in their training in order to monitor their progress (Bolhuis, 2005, Dijksterhuis, 2014). In the
medical programs in The Netherlands, for example, the progress test is administered between
one and four times per year to all students participating in the program (Freeman et al., 2010,
Dijksterhuis, 2014). First year students are required to answer the same questions as fourth
year students. However, for first year students the thresh hold for passing the exam is at a
lower level.
2.1 Progress tests; benefits and challenges
Progress tests have many benefits from an educators’ point of view: they allow for early
identification of high achievers, can be used to chart growth of knowledge and clinical skills,
possibly remove the need for resits and provide an excellent benchmark to compare
performance across programs (Pughet et al. 2015; Freeman et al., 2010). Criticism from
within the medical community on the lack of generalisability of the competencies to clinical
reasoning in uncertain, realistic contexts, has been addressed by adding open questions to the
test. Recently, script concordance testing (Charlin et al., 2000), a scenario-based way of
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testing how students apply knowledge in practical situation, has been suggested as the
possible next version of the progress test.
Furthermore, progress tests have been argued to have tangible benefits beyond those of
simply measuring progress. Coombes et al. (2010) show that progress tests allow for the
provision of feedback and therefore should aid learning. Performance can be reviewed by
students online, by means of percentages for the different categories within the test. This
allows the student to identify areas of weakness they will need to improve on. Further benefits
to learning have been proposed by Pugh and Regehr (2016), who suggest that progress tests
encourage continuous studying over cramming and therefore foster deep learning strategies
and better retention of knowledge.
A study amongst over 6000 Dutch medical students (Dekker & de Feijter, 2007), however,
contradicts this assumption. While students appreciate the test because of the sense of
progress it provides to them, they widely report that for this test, too, they prepare in
cramming sessions (cf. Dijksterhuis, 2014). Furthermore, despite the possibility of receiving
feedback, 78% of students report that they do not revise the content of the categories that
they scored poorly on. In fact, earlier research shows that just under half of the students does
not even log in to view their feedback (Thoben et al., 2006). Therefore, despite the noble
intentions of the progress test, its goals are not entirely achieved: educators need to devise a
way to make studying for the test more challenging, with more direct feedback, to keep
students interested. We propose a game.

3. Why we play games and why playing games is a good thing
3.1 Why we play games
Video game players report that playing a game can bring them in a state of immersion or even
flow (Brockmyer et al., 2009). Flow is described as the joy a person experiences when “a
balance between skill and challenge is achieved in the process of performing an intrinsically
rewarding activity”. Flow is increased by “the presence of a specific goal and an immediate
performance feedback structure” (Moneta & Csikszentmihalyi, 1996). It is suggested that
being in a flow enhances learning. It entails a feeling of being in control, being one with the
activity, and experiencing time distortions (Coller & Shernoff, 2009).
This is exactly the purpose of our proposal: to turn studying for this test into something that
brings students in a state of flow. In order to achieve this, the test should integrate: a balance
between skill and challenge; an environment that students feel part of; and an immediate
feedback process that helps them learn. That is part I of ‘stealing their beer time’: time they
normally spend on ‘going out’ is now spent on doing something else fun, namely studying
for their test. Part II of ‘beer time stealing’ will be discussed in section 4.
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3.2 Why playing games is good
Games – well-designed games that match with the target group – are not only an engaging
activity that can bring its players in a state of flow. It has been shown extensively that the
process of becoming good at a game involves many aspects that educators would like to
promote in their students’ learning outcomes and behavior. In a meta-study, Hainey et al.
(2011) found that playing games resulted in better developed long-term and short-term
memory, faster perception of a pattern, improved qualitative thinking, and principled
decision-making and self-observation. Coller & Shernoff (2009), furthermore, state that
learning principles in video games match with constructivist learning theories, active
learning, and metacognition. Finally, multiple studies have shown students playing on-topic
video games are considerably more engaged, exhibit dramatically better learning outcomes
(Coller & Scott, 2009), demonstrate deeper learning, and spend more time on their course
than students who study in the classic way (Coller & Shernoff, 2009, Koivisto & Hamari,
2017, Legaki et al., 2019). Specifically for medical education Mayo (2009) reports that a
gamified version of teaching immunology can yield a 7% to 40% increase in learner
outcomes but warns that such positive effects are only inspired by well-designed games.
We will as a result attempt to change the way the students prepare for their progress test by
gamifying their process of studying.

4. Turning gaming into a spectator sport
We propose to take the process one step further: we intend to design not just a good game,
but also create an environment in which playing the game can be followed by spectators, both
online and offline. This is where we touch upon part II of ‘stealing their beer time’.
It has been shown multiple times that being a spectator at a sport, be it a physical sport or a
game, improves motor skills (model learning, cf. Giudice, Manera, & Keysers, 2009). This
is the main reason for attempting to steal students’ beer time in this particular way: if we can
turn students into spectators of the ‘school game’, not just the players but also the audience
will improve their skills. As a result, they will learn more and/or enjoy playing more
(increased time-on-task). Specifically for video games, this is further facilitated by the
interactive nature of streaming platforms (Sjöblom & Hamari, 2017).
A second reason for using the spectator element is to create a community around this game.
Watching events together supports a feeling of belonging (Sjöblom & Hamari, 2017). This
feeling of ‘being part of a group’, being inside the magic circle (Salen & Zimmerman, 2003),
facilitates social integration, an aspect that has repeatedly been shown to be an important
factor promoting student success (Tinto, 1987). It is, therefore, imperative to design not just
the game, but also the gaming context: public challenges, leader boards, etc.
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5. Turning an assessment into a game
As we have seen above, the goals of the progress test do not differ much from the strategies
students naturally employ when becoming good at a video game. Playing an on-topic video
game, that is designed with careful regard for game play, game rules and game world
(Aarseth, 2003), will therefore undoubtedly promote the behavior in clinicians-to-be that the
progress tests already try to illicit (Mayo, 2009).
While the feedback provided by the progress test is typically not consulted by the average
student, the feedback in a video game is more immediate and more to the point: it helps to
reach the immediate goal (continuous immediate feedback), and will also dole out immediate
rewards (positive reward system in the form of badges, XPs, accessories, etc.). Rather than
losing points for incorrect answers, students gains levels/XP/avatar strength whenever (s)he
masters a specific topic, or nails a series of questions on different topics within a specific
time frame (‘challenge’). Whilst a progress test that is designed for final year students might
make a first year student feel little in control, a video game allows the opportunity for
adaptive learning (just in time information) and the opportunity to process increasingly
complex information in increasingly complex contexts (concurrence chaining). This last
element also connects well with the scenario based testing that medical programs are now
experimenting with (Charlin et al., 2000). Finally, multiplayer strategy games, including
individual and team challenges, embedded in the social context of the school, with public
battles in the cafetaria, etc., strengthen the social surroundings and facilitate team work.

6. The six tracks in the development process
The goal of this initiative is therefore to create a pilot version of a progress test game for
(allied) health students. Six tracks will be pursued running in parallel in an iterative process,
using a design-based research approach (Dolmans & Tigelaar, 2012). The game play and
game structure on the one hand, and the game world (various templates for various programs)
on the other hand, are the first two important aspects of this project. A third track will be the
distribution of knowledge in the game and the way topics are reintroduced or combined with
other topics. This entails collecting content and developing algorithms that facilitate adaptive
and non-repetitive presentation of content. A fourth aspect involves the embedding of the
game in a social context. A fifth track concerns the technical infrastructure, as Mayo (2009)
states: educational games often fail because the distribution and accessibility of the game are
not up to par, or because the game cannot handle a certain number of players at the same
time. Finally, as a sixth track, we intend to implement the pilot game in at least one of the
current curricula (Dental Prosthetics and Speech & Language Therapy).
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Abstract
Within the Faculty of Economics and Business of the Univesity of Debrecen
(UD) our research group focuses on Lifestyle and Health Sciences. We define
health as a complex psycho-bio and social phenomenon and the overall goal
is to promote, assist and implement Sustainable Lifestyle. However
Sustainable Lifestyle has many corresponding scientific sub-categories,
beyond our activities we concentrate on
(1) the present trends and future potential of sustainable food consumption,
covering special consumer demands on functional food, organic, ethical ,
fairly traded, LOHAS-LOVOS and local products, plant-based diet and
cultured (lab-grown) meat, sustainable european traditional pig (Fatty Pig)
etc.,
(2) short food supply chain,
(3) renewable energy, and
(4) the economic, social, health preserving effects of physical activity.
Our aim is to run professional lifestyle studies focusing on actual research
issues of Health Industry. Within the scope of Sustainable Lifestyle we wish
to contribute to general awareness-raising about Health Economy with a
special attention on social health-consciousness. Our proposal initiate seeks
future collaborations with CARPE members in the form of
1. Organisation of joint educational (bachelor, master and PhD) events;
2. Exchange of students;
3. Exchange of teaching and research staff;
5. Exchange of articles, publications and other scientific information;
6. Organisation of common scientific conferences.
Keywords: Sustainability, Short Food Supply Chain, Consumer Behaviour.
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1. Introduction
The University of Debrecen is recognising the mutual benefits to be gained through
strengthening the collaboration between higher education institutions, companies or other
research institutes. Therefore our current project proposal focuses on establishing and
deepening partnership and cooperation with the aim of stimulating R+D activities and
enhancing innovation..
The Faculty of Economics and Business is the youngest faculty of the Debrecen University
and the largest one regarding the number of its students (cc. 4000 students). The Faculty
was created by the integration of the Faculty of Applied Economics and Rural
Development, with the Faculty of Economics and Business Administration as of 1 August,
2014. As a result, the academic experience and scientific research of these two legal
predecessors made up a pool of joint resources that provides a wide spectrum of
educational and research services for both students and stakeholders. The educational fields
of the Department encompass agriculture, economic, sports sciences, and humanities. The
fame and popularity of the Faculty are also in evidence by the multiple academic fields on
offer as well as the fact that the majority of our students continue their studies at the
Faculty.
Our research community is exploring the academic field of Lifestyle and Health Sciences.
Within this wide concept our team concentrates on the topic of Helath defined as a complex
psycho-bio and social phenomenon offering a tool to promote, assist and implement
Sustainable Lifestyle. However Sustainable Lifestyle has many other corresponding
scientific sub-categories the current proposal has chosen certain topics of Sustainablity as
potential future research activities together with CARPE members.
1.1. Sustainable food consumption
We are interested in the present trends and future potential of sustainable food
consumption, covering special consumer demands on functional food, organic, ethical
and/or fairly traded products, in the size of LOHAS-LOVOS community in the partner
country and in the structure and movement of local products. We would like to explore the
potential and present populatrity of plant-based diet and cultured (lab-grown) meat. We
could introduce the success of sustainable european traditional pig (Fatty Pig) as a
(Hungarian) best practice.
1.2. Short food supply chain
With the help of analyzing the demand for sustainable food categories (see above) we could
explore the insitutional system (members and stakeholders) and infrastures of locally
growned/produced articles with a territorial focus of in CARPE countries. As short food
supply chains get more attention these days it would be important to see good examples in
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partner countries and set a stragety in order to further assist the expansion of short supply
chains in the agrifood sector.
1. 3. Renewable energy
As set in the EU2020 srtategy of the Europen Union renewable energy sector should be
strengthend all over Europe. However Hungary is keen on to meet the target goals it still
has space to deveope the usage of renewable erergy sources within the country. We would
like to meet smart examples of the partnership that could be adoptable in Hungary, too.
1.4. Physical activity
Similar to the renewable energy sector in case of physical activity Hungary has bad scores
comparing to other EU member countries. It is commonly known that physical activity has
got a relevant effects on the economy. Therefore social and health preserving outcomes of
more or less physical activity should be analysed among CARPE members.

2. Potential means and areas of cooperation
During a future project university students of various levels (bachelor, master, PhD) and
research fellows could be involved in explorative activities (case studies, market research,
collecting best practices, focus groups, etc.). Our aim is to run professional lifestyle studies
focusing on actual research issues of the above mentioned topics. Our intention is that the
results and findings of these studies will contribute to the development of the Sustainable
Lifestyle.
We recommend the following potential means and areas of cooperation for the CAPR
conference:
2.1. Organisation of joint educational (bachelor, master and PhD) events
2.1.1. Organisation of workshops and meetings for students and research fellows
of the partner Univerities in order to support their research activities and broaden their
overview upon a certain topic. These events could support the networking activities of
students and professionals of the Faculties, and give opportunity to share information and
research results with each other and to come up with new ideas regarding future activities.
2.1.2. Defining common research/thesis/dissertation topics for the students of the
two Faculties.
2.1.3. Providing supervisory activities for the students of the Partner institution:
linking students and research fellows and researchers and research fellows with the
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relevant knowledge of the Partner institution in order to promote international aspect of the
research and exchanging views on various issues.

2.2. Exchange of students
Student mobility and internship opportunity for students at the Partner Universities and
companies of the certain country.

2.3. Exchange of teaching and research staff
Short-term mobility of teaching and research staff from/to the Partner University at the
above-mentioned topics.

2.4. Exchange of publications and other scientific information
Common publications at the above-mentioned research topics, such as Sustainability,
Sustainable Lifestyle, Sustainable Food Consumption, Effects of Physical activity, Health
Industry, Health Economy, etc.

2.5. Organisation of common scientific conferences such as Annual conference of Nutrition
Marketing - Debrecen, Hungary.

3. Expected results
As an outcome of a future cooperation the Faculty of Economics and Business would like
to further deepen CARPE membership and benefit from the knowledge and experience of
the network of universities. Due to a strengthend cooperation between the partners the
number of internation publications and cross-national projects will rise effecting an
increased reputation of the CARPE platform, too.
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Abstract
Information and Communication Technologies (ICT) are transforming every
area of economic and social life all around the world. New types of jobs
different from the traditional ones are created rapidly. The demand for highly
skilled staff who uses technology effectively has become a requirement for
success of companies and the growing industry.
However, the number of IT graduates is not enough to meet the growing
current demand. In addition, many small and medium-sized enterprises have
little or no training programs to develop ICT skills. Initiatives from the
European Economic Area and Norway Grants to support transnational
projects for Youth Employment such as EDIBO, contribute to increase the job
opportunities for young people who are neither in employment nor in
education and training (NEETs). In this way, the Sustainable Development
Goal 8 which aims to “promote sustained, inclusive and sustainable economic
growth, full and productive employment and decent work for all” could be
fulfilled.
Nowadays, EDIBO is developing different training programs in order to
achieve a success model of all processes involved with the organization,
implementation and evaluation. The aim of the work is to show the process that
has resulted in the first bootcamp, recently launched in Spain as one of the
cases implemented within the European framework.
Keywords: Bootcamp; ICT; youth employment; social project;
entrepreneurship.
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1. Introduction
According to the World Health Organization, unemployment is the biggest epidemiological
catastrophe for many societies and one of the main factors of social marginalization (Marmot,
2005). Young individuals (from 15 to 24 years) have a greater risk of ending up unemployed
than older workers (Caliendo & Schmidl, 2016) and their unemployment rates are generally
much higher than total unemployment rates (European Union, 2018).
In 2017, Spain reported a 17.2 % unemployment rate; the second highest of all the countries
of the European Union (European Union, 2018). The number of young people between 16
and 29 years is 6,540,600 of which 1,092,100 are no longer in the education system and who
are not working or being trained for work (NEET). The situation is higher in the range of age
from 25 to 29 years, as figure 1 shows. (Informe Jóvenes y mercado de trabajo, 2018).

Figure 1. Unemployment in Spain by age in percentage. Source: Informe Jóvenes y mercado de trabajo, 2018.

In order to reduce these unemployment rates among young people, governments and
institutions implement Active Labor Market Programs (ALMP) (Caliendo & Schmidl, 2016).
One of them, labour market training, includes any training intervention aimed at reinforcing
their knowledges and skills. These programs are especially effective when there is an
educational mismatch because courses and training permit to balance the unemployed skills
with companies needs (Caliendo & Schmidl, 2016).
Moreover, the International Telecommunications Union states that there will be tens of
millions of jobs available for people who possess advanced digital knowledge and skills
(Abbas & Natta, 2018). Therefore, a training program in digital tools could increase the job
opportunities of these unemployed young people, promoting their integration into the labor
market.
To address this situation EDIBO project was launched, with the aim to enhance the
employability of NEETS through formation in the area of ICT, with a special focus on people
at risk of social exclusion.

2019, Editorial Universitat Politècnica de València
22

J.Luzuriaga, B. Sáiz, O. Ampuero, L. Lemus, M. Mateo, J. Benlloch, J. González-del Río, N. Tarazona

This European project is funded by Iceland, Liechtenstein and Norway through the EEA and
Norway Grants and is being developed by seven partners: Three Thirds Society NPO
(Greece) (Lead partner), Paralel-Silistra (Bulgaria), Foundation for Society (Latvia),
Integration Centre (Lithuania), National Craftsmen Confederation Lecce (CNA Lecce)
(Italy), FORMA.LAB SRL (Italy) and Universitat Politècnica de València (UPV) (Spain).
The project lasts 36 months and began on 1st October 2018.
The remainder of this paper is structured as follows. Section 2 describes the methodology
used in the project indicated by the Lead Partner. Section 3 presents the experimental part
with the case study of the first EDIBO bootcamp in Valencia. Section 4 presents the results
observed after 4 weeks of learning, and finally, section 5 with the conclusions describing
both, the attitudes, behaviours and results of the knowledge acquired and the ongoing
commitment by the collaborators enterprises.

2. Methodology
We proceed to comment the methodology established for the development of the bootcamps.
This explanation is divided into five sections: network creation, syllabus, phases, target group
and communication strategy.
2.1 Network Creation
Each EDIBO partner is responsible for designing, planning and running six bootcamps (two
per year) based on the IT needs of the small and medium enterprises (SME) located in their
regions. To do that each partner must create in its region a network composed of different
stake holders: (i) SMEs, (ii) local and regional entities or associations, (iii) bootcamp
participants and (iv) learning centre.
2.2 Syllabus
The project IT Expert Board must analyse the IT demands and needs of companies and then
develop an intensive “digital training lab” adjusted to the needs detected. The model is
inspired by the new “Rapid Technology Skills Training” of the World Bank, (Mulas 2019).
2.3 Phases
Training is carried out in two phases. First, students complete 200 hours of face-to-face
classes and 200 hour internship in a company. The aim of the first phase is to enhance the
technical knowledge in relation to some digital skills, and to strengthen English language and
soft skills such as teamwork and entrepreneurship. Regarding the second phase, the objective
is that students be involved in real projects within companies, in such a way they could
increase their experience, self-esteem and elf-confidence to obtain a job. This is especially
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important in those students who do not have any previous work experience (Caliendo &
Schmidl, 2016).
2.4 Target group
The target group for the EDIBO training activities are unemployed young people aged from
18 to 29 who are neither studying nor working, with a special focus on the range 25-29 that
comes from disadvantaged groups e.g. low-income, migrants, youngsters from rural areas.
These are the characteristics that will guide the selection process of students.
Considering also that women are retreating from the fields of science and technology at
alarming rates (Albert, 2016) creating a wide gender gap over the years (Castillo, 2014),
EDIBO project plan to involve as many women as possible in the bootcamps, with the aim
of having at least 35% female participants.
2.5 Communication strategy
The project has a communication plan whose primary goal is the widespread promotion and
visibility of the project objectives and activities. It is also important to raise awareness and
motivate young people and enterprises to participate in the bootcamps as students or
sponsors.
The communication activities planned can be separated into three categories: conference
organizations or info-days, mass communication media and publicity activities. Mainly
social networks (Facebook, Twitter and YouTube), newspapers (digital editions) and radio
will be used for the dissemination of messages.

3. Experimental
Next, we describe the development of the first bootcamp carried out in Valencia applying the
methodology explained in the previous section. This first bootcamp, “Bootcamp 1: Full-Stack
programmer with MEAN”, started 3th of June and will run until 12th of August 2019. The
number of students is about 25, four of whom are women.
First, we contacted the following entities to create our first local network of collaborators:
- local SMEs: They helped us to define the profiles to obtain the IT needs to be able to pass
the results to the IT Board to define the syllabus of the first bootcamp. In addition, some of
them offered internship to bootcamp students.
- local and regional entities: Provincial Council, Official Association of Engineers, Chamber
of Commerce and municipal transport company, among others. They joined to collaborate
(a) in the diffusion of the project among their partners, (b) advertising the project to the

2019, Editorial Universitat Politècnica de València
24

J.Luzuriaga, B. Sáiz, O. Ampuero, L. Lemus, M. Mateo, J. Benlloch, J. González-del Río, N. Tarazona

society using the urban city buses, and (c) connecting with similar projects to exchange
experiences.
- learning centre: a centre specialized in the development and implementation of training
courses related with IT, was selected to share teaching activities.
The analysis of the IT local SMEs shows that Full Stack programmer is one the most
demanded profile. Therefore, the content of the First Bootcamp was focused on the Full Stack
developments. Table 1 shows the modules of this Bootcamp and their duration.

English

11

HTML/CSSSASS

10

Entrepreneursh
ip

9

Colour theory

8

Soft skills

7

Scrum

6

React/
JEST

5

Angular

4

MONGO

3

MYSQL

2

NODE+
Express

1

24 h

20 h

24 h

24 h

24 h

24 h

4h

4h

4h

8h

40 h

Table 1. Training modules in the First Bootcamp “Full-Stack programmer with MEAN”.

EDIBO is much more than a labor market inclusion project. We believe that part of the
project’s success is based on emotional recover and self-confidence and that the approach of
the project must to be based on human rights, seeking the integration of the values, principles
and norms of the international human rights system into development plans, policies and
processes (Fernández et al., 2010). Therefore, soft skills have been included in the courses.
Regarding teachers, most of them come from the academia, with a large teaching experience.
However, there are some particular topics that need to be covered by people from companies.
For example, the entrepreneurship module is taught by professionals who, in their
professional life, are facing similar situations.
To select the 25 students, in addition to their personal data, two official documents were
required: an identification card and the unemployment card. These documents will be used
to validate the participants’ age, home address and gender, and to observe the current status
of unemployment and the time it takes in.
After analysing this information, people that not fit with the requirements were discarded and
people that fit with were contacted by telephone/e-mail to make an interview. Then, the
documentation was checked and a few questions regarding the motivation to participate in
the bootcamp were raised.
Regarding the communication strategy used to promote the project, we considered that 86,4%
of the Spanish population has access to the Internet, being the main type of broadband
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connection via a mobile phone (INE, 2019). So, two main processes have been defined:
generic social networks campaigns and direct contact with associations representing potential
students and firms (like Non-Government Organizations, local governments and the
University Centre for Postgraduate Studies).
Also, two info-days were organized, in Valencia and Llíria, to raise awareness of EDIBO.
Both obtained a good impact on the media, especially in local and regional digital
newspapers.

4. Results
One of the best indicators of the success of the programme will be the number of trainees
recruited at the end of their training period. Upon completion of the project, in 2021, the
Spanish partner hopes to give IT formation at 150 unemployed youngsters and a tuition to
promote entry into stable employment relationships.
As of July 2019, the first bootcamp has not yet finished, students are now in the face-to-face
classes period, and it is only possible to report partial results. Therefore, it is too early to
measure the impact of the bootcamp based on achieving social and educational objectives.
At present, five SMES have agreed to receive 20 students in internship programs, provided
they finished the first training period. Human resources staff, from the learning centre, guides
the internship of the students after an interview.
Different tests have been designed in each module to monitor the participants progress in
their formation. For the moment all the students have passed these exams. This indicates that
learning outcomes are been reaching. In addition, feedback from participants is received and
registered by teachers in order to make a report.
After the first 25 sessions the teachers experience can be summarized as follows: i)
understanding about web technology has improved; ii) students have learned to process the
knowledge before applying it; iii) the more advanced students are helping the rest of the
companions generating a good atmosphere in the course; iv) the level of self-esteem has
increased; v) a transition from a skepticism feeling to a motivated inspiration has been
detected; vi) in general the relationships between students are very good; vii) students have
limited skills for self-learning; and viii) students required constantly attention from the
teacher.
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5. Conclusions
Youth unemployment rates (NEETs) in Spain and Europe are a problem of concern to
governments and institutions. On the other hand, digital development has created a large
number of jobs. The union of these two realities gives rise to the EDIBO project, whose main
objective is to improve youth unemployment by offering young people, especially those at
risk of social or labour exclusion, a period of ICT training and work experience in companies.
Throughout, this document, all the stages developed by the Spanish partner for the execution
of his first bootcamp are described with the aim to allow a rapid replication of the intensive
ICT training in a social innovation community.
The preparation and implementation of this first bootcamp allowed us to draw the following
preliminary conclusions.
Firstly, it is difficult to implement the same bootcamp in different geographical, social,
economic and cultural areas like the ones involved in EDIBO. Therefore, it is important to
apply the maximum to “plan globally but act locally”. The lead partner operator has to
contemplate the possibility of adapting the processed and activities to the idiosyncrasy of
each region.
For instance, it was supposed that the content definition of bootcamp could be the same for
all the partners, but then the experts agreed that the courses’ contents should be adapted to
the particularities of each partner.
Secondly, the possibility of adapting the program to the characteristics of each organization
should also be considered. In the EDIBO project, five partners are NGOs but there is also a
private institution and a public one whose structure and working mode differs in some points
from the previous ones.
Thirdly, a project of this type can only get ahead with the close collaboration of SMEs and
institutions (public or private). Companies collaboration is necessary firstly to define their IT
needs and secondly to receive students during their internship period. The support of the
institutions is important increase the project visibility as well as to reach companies and
potential students in a quicker and easier way.
Concerning students, it has been observed that in certain cases the upgrading of their skills
in IT technologies may not be enough to improve their employability. To overcome these
difficulties, we have programmed three transversal skills modules out of a total of eleven
purely technical content modules.
Finally, it is important to highlight that projects like this one contribute to the achievement
of the Sustainable Development Goal 8. It is a way to strive that countries and their societies
will be able to improve the lives of all, without leaving anyone behind.
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Abstract
Knowledge transfer to the society is undoubtedly one of the main objectives
of Universities. However, it is important that these advances reach the
youngest, many of them, future university students. Having this in mind, a
European project around how incorporating ICT in school gardens was
proposed (SCHOOL GARDENS FOR FUTURE CITIZENS, 2018-1-ES01KA201-050599). In this project, both universities and schools, belonging to
five European countries, are collaborating with public and private
organizations with social concerns, environmental responsibility and
sustainability.
School gardens is a broad topic that combine technological needs for
managing and control with education in values of environmental
sustainability, social inclusion and citizenship, transmission of tradition, and
the promotion of digital culture in both girls and boys from the early school
stages. These last aspects are aligned with some sustainable development
targets (SDGs), such as ensuring healthy lives and promote well-being for all
at all ages, inclusive and equitable quality education, gender equality or
responsible consumption.
A further challenge of the consortium is to extend the proposed approach to
other schools throughout Europe with the same interests and impact,
considering cultural diversity and climate differences.
Keywords: School gardens; sustainable development goals; digital
competences; inclusive education.
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1. Introduction
The defence of school gardens and its advantages in education is not new. For example, the
network Eco-Schools (https://www.ecoschools.global/) groups 51.000 schools of 67
countries. They define themselves as the largest global sustainable schools programme – it
starts in the classroom and expands to the community by engaging the next generation in
action-based learning. In the last years, different projects have been funded from the
European Union within the framework of the Erasmus+ program. For instance, "Erasmus
Gardening: Culture and Science" (https://erasmusgardening.poli.hu/) or "gARDENS to
gROW: Urban Horticulture for lnnovative and Inclusive Early Childhood Education"
http://www.distal.unibo.it/it/ricerca/progetti-di-ricerca/attivi/gardens-to-grow-urbanhorticulture-for-innovative-and-inclusive-early-childhood-education), the last one still in
progress until 2020.
All the former initiatives highlight school gardens as a learning vehicle that help students to
reach many different goals. A holistic learning approach encourages knowledge of social,
economic and cultural understanding of the regions in which students live. Moreover, it will
promote both specific and soft competencies, and prepare students for a global world in
continuous change. Adding the ecological approach, schools' gardens also promotes values
for future citizenship towards respect for the environment and responsible behaviour,
sustainable production of food or healthy nutrition. For example, FAO, in its document "A
NEW deal FOR school gardens " (Food and Agriculture Organization, 2010) promotes the
use of school gardens as well as the application of Garden Based Learning (GBL)
methodology (Desmond, Grieshop & Subramaniam, 2004).
General speaking, school gardens deal with many Sustainable Development Goals (United
Nations, 2015) such as “ensure healthy lives and promote well-being for all at all ages”
(SDG 3); “ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all (SDG 4); “achieve gender equality and empower all women and girls
(SDG 5); or “ensure sustainable consumption and production patterns” (SDG 12). Hence,
school gardens offer a big opportunity to invite students to look ahead and contribute in the
world transformation, according to the 2030 Agenda for Sustainable Development.
Technology is well received by the new digital generations and the ICT affordances are
undoubtedly very valuable. However, the introduction of technology is not always tackled
in the proper way. There is a consensus in the research available that the primary factor that
influences the effectiveness of learning is not the availability of technology, but the
pedagogical design for effective use of ICT (BECTA, 2004; Wang & Woo, 2007).
Therefore, provided that pedagogical approaches are considered, ICT can be incorporated
in formats better accepted by all students as a means of observing the reality, sharing
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knowledge, stimulating creativity, stoking the initiative and empowering students in their
own learning.
eSGarden (School Gardens for Future Citizens) is a project (2018-2021) funded by the
Erasmus+ programme under the KA2: Cooperation for innovation and exchange of
good practices (https://ec.europa.eu/programmes/erasmus-plus/projects/eplus-projectdetails/#project/2018-1-ES01-KA201-050599; https://esgarden.blogs.upv.es/). This project
proposes an innovative technology transferring pilot which pretends to bring the garden to
the classroom activities through the creation of a virtual environment. The purpose is to
transform garden observation and work in data and information which allow teachers on the
one hand, to build their own educational resources and, on the other hand, to establish a
connection between the physical world (garden) and the digital one (virtual), linking
informal activities outside the classroom with the content of the curricula. lt eases the
integral development of the students, helping to improve their self-esteem and personal
satisfaction because the activities carried out are highly motivating and link the process of
learning with the development of both personal and academic skills. Moreover, school
gardens improve the relationship between the community and the school, since social and
educative networks are created, fostering the feeling of belonging to a bigger community.

2. Project partners
The project partnership is integrated by primary and secondary schools, universities, a nonprofit organization and a small agro-technology company. Among schools, Spain, Portugal,
Slovenia and Greece are represented. Among non-school partners, there are three
universities: Universitat Politècnica de València (UPV), in Spain; Universidade do Porto
(UP), in Portugal; and Universitatea Technicà Cluj-Napoca (UTCN), in Romania.
Moreover, the consortium incorporates Fundación CajaMar, a Spanish non-profit
organization, and a small company, TBAgroSensors S.L., located in Valencia, Spain.
La Purisima Franciscanas school, in Valencia, will provide knowledge and advice about
the definition of good practices in building the school curriculum around gardens. lt will
lead the methodological approach and the schools coordination. This school together with
Smartno pod Smarno Goro Primary school, in Ljubljana, Slovenia; Agrupamento de
Escolas de Paredes, in Porto, Portugal, and the 4th of Primary School, in Preveza, Greece,
serve as tester and will get quality feedback about the design of school gardens activities
and educational resources created starting from collected gardens data. Schools are a
fundamental part in the development of this new methodological approach, its quality
evaluation and the resources production to support future project sustainability.
Preveza, in Greece, participates through the Directorate of Primary School Education. This
organization is responsible for 38 general education nursery schools and 31 general primary
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education schools. lt employs approximately 537 teachers and about 4090 students are
currently enrolled in its schools. lts role is to coordinate, supplement, support and
implement the educational policies of the Ministry, coordinate and guide the work of
schools and lead inniciatives. lt will coordinate the project, activities and testing, within a
suitable group of students' participants from Preveza.
UP is involved into the project through the OBVIE department for advisoring on how
teachers' activities around the school garden can be pedagogically adequate, in order to
increase quality of the materials and their impact on students’ learning. lt is relevant to
point out that an especial focus will be placed on low achievers and families with low
incomes and disadvantaged social backgrounds. OBVIE will lead the supervision and
evaluation about the establishment of necessary principles, targets and approaches to ensure
the objectives of development and global citizen education. The Centre for Development
Cooperation at the UPV will collaborate in the task with the advisored supervision of
associated partners.
Fundación CajaMar is focused on supporting teacher and administrative staff in schools
with training activities around agricole uses and its adaptation to school gardens and
healthy nutrition, as well as its impulse through school gardens. lt leads the screenplay book
on school gardens in both paper book short edition and free access electronic format.
UPV is responsible for the project coordination, management and dissemination. lt leads
research and development of ICT tools and materials. This task requires of developing the
virtual garden and activities around this topic. The UPV will provide schools, teachers and
schoolchildren with ICT transferable knowledge to the. In particular, it will offer elearning
know-how that present success cases with potential adoption by schools and help them to
develop ICT resources. It also will provide expertise about crops, tillage and irrigation
culture from former studies. Finally, cooperation with the Senior University
(http://www.upv.es/entidades/AUS/index-en.html), will help to increase synergies and links
with culture in a circular knowledge.
UTCN will contribute in the research and development of ICT tools and materials as well as
in supporting teachers training to adopt the new digital paradigm, according to the
European Framework for the Digital Competence of Educators (Redecker, 2017).
TBAgrosensors will develop open-source resources to adapt comercial agro-field
instruments, such as soil-moisture probes, water counters and electrovalves, to the
programme within technology activities oriented to children and youngs to work by
themselves on the configuration and deployment of small-electronics equipment to control
their school gardens.
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All partners will be involved in disseminating project results both locally, through actions
such as workshops or presentations, and internationally, through papers in journals and
international conferences.

3. Objectives
On a pilot experience it is possible to define targets, to observe deficiencies on needs and to
create a suitable and adapted ICT environmentaccepted by students, teachers and in
general, throughout the educational community.
The school gardens combine technological needs for managing and control with education
in values. In particular, themes than can be addressed are: environmental sustainability,
social inclusion and citizenship, transmission of tradition and the promotion of digital
culture in both girls and boys from the early school stages, as shown in Fig. 1.
Sustainability
Learn by innovating
caring and respecting

For a citizenship capable
and aware of their
responsibility

Progress

Values

Technology to
improve productive
processes

Adapting education to
the new technological
context

Empowerment
Figure 1. A project with four axes.

lt is a challenge to carry out this integration so that it can be extended to other schools
throughout Europe, provided they have the same interests and, of course, taking into
account cultural diversity and climate differences.
In summary, the project mission is to work on good practices, tools and resources which
help to a broad community to create and produce adapted educational resources to their
own needs to improve students' specific and soft skills, language skills and social
education.
3.1.Specific objectives in social learning
The project focuses on developing knowledge in digital project-based learning around an
inclusive programme which promotes equality of opportunities by giving an individual
education, fosters students' implication, solidarity and cooperation.
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Thus, it is essential to design a learning methodology based on the adoption of school
gardens in the school's curriculum within an ICT approach. During the project, research on
school gardens project-based methodology will be implemented and tested in the schools'
partners defining good practices and activities. The methodology will be implemented as a
programme to primary curriculum in a transversal design on different topics such as
environment, society, economy, nutrition, among others. Relevant improvements will be
focused on linguistic, technological, cultural and social skills.
3.2. Specific objectives in digital based learning
As a case study, the project connects gardening and technology under a learning-by-doing
project. Non-school partners will contribute on developing ICT tools and resources to
promote children virtual interaction with the school garden. It is considered useful to save
data about garden activities that can enable to work on skills such as deduction, critical
thinking or collaborative learning throught gamification. Moreover, diversity is
contemplated through the adaptation of interfaces for children with special needs.
3.3. Specific objectives in circular community knowdlege
The third objective is to transform school gardens into circular knowledge breaking down
frontiers in a global expansion throughout a diverse community. In this line, the project
contributes with both activities and output resources.
Activities such as selling markets, will connect the school with the surrounding community.
To accomplish that, these activities are carried out with the collaboration of seniors,
families and neighbours, to promote the immersion of learning in the community. The
culture and agro-knowledge transfer is the base stone of this objective which focuses on
local traditions and respect.
Moreover, the project works on tangible intellectual outputs to help schools to adopt the
methodology.
3.4. Specific objectives in learning-by-doing
lmprove quality, motivation and students’ achievement through a more attractive holistic
real-life based programme close to children and, in turn, innovative, where they can
propose ideas, make decisions and acquire responsabilities. “Thinking out of the box” is the
life-motive that connects gardens + technology + progress in an equation which results in
innovation, creative stimulation and responsibility.

4. Working Plan
The principles of eSGarden are:
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To produce knowledge transfer from University and non-school partners that serves in
the improvement of school practices and activities.
To gain feedback of school necessities and curricula gaps to promote students’ learning
in current technology advances and social awareness.
To stimulate the adoption and integration in the schools curricula of new competencies
that stimulate talent around the project topic.

Taking these principles into account, the working plan is distributed in three main Work
Packages (Fig. 2):
1) WP1: Define a suitable consortium which embrace the expected knowledge in
Education, SDGs and Social Learning, ICT Systems, Scholar Programmes and
Development, Agro-Food knowledge and Quality Audit.
Project start-up focuses on defining goals, challenges and limits in the schools
curricula adaptation. Actions such as internal conferences, face-to-face meetings,
evaluation questionnaires or a school teachers intensive training are arranged tools
to approximate the interests of each school to the possibilities of knowledge
transfer. As each participating school belongs to a different country, they have also
diverse legislative frameworks. Therefore, it is necessary to adapt project outputs
to each context.
2) WP2: The second work package is set around defining eSGarden contributions in
four axis: Education and Social Approach, Education Strategy, Students and
Community Interaction and Quality Measurement.
This work package requires the definition of a methological approach to set the
educational competences that could lead the change. The strategy will be spread on
daily classroom work where proposals will be deployed and observed to distill
good practices than can be portable and adaptable to other school contexts.
3) WP3: Finally, the third work package defines the observation throughout Key
Indicators useful to measure the qualitative competencial improvement on
students, teachers and the community.
eSGarden has defined a set of tangible outputs to multiply the impact of the
change to be transformational, innovative, useful and measurable. These project
outputs will be ready at the end, in may 2021.
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Figure 2. Working plan view.

Fig. 3 shows a schedule of eSGarden milestones. M1 to M5 represent the transnational
meetings which will be held during the project in each of the five countries represented in
the project: Spain, Portugal, Slovenia, Greece and Romania.
Among the activities included in WP1, schools have to introduce the project to their
community with activities around European awareness, such as designing a logo or building
new spaces for gardening. Moreover, the team of teachers involved in the project must get
recognition in the institutions to facilitate authority to drive future changes.
WP2 includes activities around aspects directly or indirectly linked with gardening and the
technology as vehicle. Furthermore, the project is also focused on nutrition, personal
development as learners or digital empowerment.
Finally, WP3 includes conferences, papers and workshops where the project outcomes be
disseminated.
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Figure 3. Project route map.
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Sara Blanc, José. V. Benlloch-Dualde

5. Conclusions
This paper presents an in progress knowledge transfer project around how incorporating
ICT in school gardens. This broad topic has the advantage of combining technological
needs for managing and control, together with education in values, as it addresses themes
such as environmental sustainability, social inclusion and citizenship, transmission of
tradition and the promotion of digital culture in both girls and boys, from the early school
stages. Many of these aspects are aligned with some SDGs, according to the 2030 Agenda
for Sustainable Development.
A further challenge of the consortium is to extend the proposed approach to other schools
throughout Europe with the same interests and impact, considering cultural diversity and
climate differences.
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Abstract
The
intertwining
of
research
and
education
at
CHERD
Higher Education Research and Development Center (CHERD) at the
University of Debrecen performed several basic and applied research on
Higher Education. Debrecen is a typical regional HE institution with
international attraction in the peripheral area of EU. We performed a series
of student surveys during the last decade, and we had the opportunity to
reveal the process of gaining ground of non-traditional students in HE. Our
center provides an inspiring context for researchers, where they have
opportunity to discuss their formulating new research directions and to
interpretat data and research results together. The Center supports talent
esplorations and -development. Both MA/PhD students and researchers with
great experience work together as a learning community. Thus, the mutual
transfer and exchange of experience makes possible a continuous teachinglearning process during the research. Further more the concentration of
professional development increases a special form of social capital.
Keywords: research and education; higher education research; talent
management; reform process.
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1. Introduction
The Centre for Higher Education Research and Development (CHERD) at the University of
Debrecen plays an essential role in the educational and talent development activity of the
institution. One of the most important aspects of the multidimensional relationship is to
involve students in the activity of the research centre, thus creating an opportunity for them
to learn how to interpret scientific literature, to formulate questions and hypothesis, to carry
out research tasks, and last but not least, to write articles and conference presentations. We
offer training for students who wish to continue their studies at a higher level and for those
who wish to take part in competitions. In order to achieve our goals, students need to work
on real projects, not fictitious ones, and learn how to work in a team in which each
member’s idea is equally important and they all equally contribute to the end result. This in
practice is the active learning pedagogical model in higher education. During the active
learning students participate in planning, they gets the opportunity to analyze, to synthesis
and also to evaluate (Bonwell&Eison, 1991). The criterion of the active learning is that the
students have to carry out a responsible task (Bolden et al., 2017). The present research is
an overview of the theoretical and empirical results underlying this higher education
teaching method1.

2. The transformation of faculty roles
According to European university traditions the teacher–student relationship is basically
confined to scientific communication by means of which teachers publicly express their
scientific views, while students engaged in their studies, formulate questions, or sometimes
debate (Szczepanski, 1969). The differentiation of the roles of higher education
(Castro&Levy, 2001), as well as the rising numbers of students has led to the separation of
the functions of teacher and researcher, and has given rise to role conflicts in higher
education2 (Szczepanski, 1969; Clark, 1987; Kozma, 2004). Teachers and students were
distanced not only by the difference in age but also by the pressure of symbolic power
asymmetry, which further deepened the generation gap. Bourdieu found that pedagogical
relation is not merely a matter of communication and that there is a strong correlation
between linguistic capital and the selection taking place during the first academic years.
Students’ understanding and language use serve as a basis for teachers’ evaluation.
Language is not merely a means of communication but rather a system of categories
hereditary transmitted, characterized by logical and aesthetic features which constitute a
long lasting characteristic of students (Bourdieu, 1988).
According to Bourdieu teachers possess inherited (place of living, parents, status,
denomination) and acquired (career, titles, awards) capital. The academic community,
which Bourdieu considers a conservative community protecting its position, is led by
1

An earlier version of the study was published in Hungarian in one of the chapters of Pusztai (2011).

2

Further research could be carried out on the effects of career opportunities and the social position of this occupational group on
teachers’ behaviour pattern. The present study does not address this issue.
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people in administrative positions. They enjoy the capital of academic authority, which in
principle does not depend on scientific excellence. It takes a large amount of time to
accumulate it, however it ensures power over the internal network of the institution. The
group is characterized by a traditional spirit, newcomers are carefully selected, rigorously
targeted, and melted in, i.e. co-opted. They can join the privileged circle of faculty after
long waits for inheriting certain positions, in order to climb the rungs of the ladder. In the
American literature of the field a contrast is drawn between teacher and researcher, i.e.
higher education staff either dedicated to teaching or doing scientific research. Bourdieu, on
the other hand, makes a distinction between an administrative or an academic career.
He draws attention to the fact that the crisis in higher education caused changes not only in
the student community but also in teacher dispositions. A number of professors, invoking
the preservation of elite education, insist on competitions and “numerous clausus” for both
student and teacher advancement (Bourdieu, 1988). The security of the career path of those
who wish to maintain the rules for academic advancement has deteriorated. A part of the
emerging faculty has chosen the rapid return on knowledge capital (money, public honour)
avoiding the time- and energy- consuming promotion rites, and departing from academic
conventions, which were characterized by patience and performance-based eligibility.
Nonetheless, in this model, neither the traditional nor the changed roles of teachers
facilitate students’ successful career (Pusztai, 2011).

3. Lonely students in crowd
Besides changed teacher roles, the relationship in question is also influenced by the fact that
higher education has shifted toward an economic subsystem. Profit maximization has
become one of the fundamental values of academics, or in some cases it has even replaced
these values and has led to increasing alienation and anomie among students. Some claim
that alienation can be associated with the lessening of requirements and the time nedded for
study (Bryson&Hand, 2007); others blame it on the decline in career opportunities during
and after study (Bourdieu, 1988; Bargel et al., 2009).
A number of researchers claim that higher education institutions are breeding ground for
student loneliness, and personal relationships are the only counterbalance for the feeling of
impersonality within the institution (Pusztai, 2011). Alienation is one of the major
components of student isolation. Students feel that they are not treated as individuals; at
best they are treated as clients. The focus is only on their performance, absences over a
prolonged period are not noticed, and they are never approached by anyone. According to
German researchers one third - two fifths of students are affected by these phenomena
(Bargel et al., 2008). Research results show that teachers’ unapproachability and the high
rate of students lacking contact varies among institutions and academic disciplines3.

3

At universities half as many are experiencing relationships as at colleges. More than one third of the students of humanities and
natural sciences maintain some kind of contact with their teachers, while in the case of students of law and economic sciences this
ratio is only one sixth (Bargel et al. 2008).
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Nonetheless, there is little information on how students of different social backgrounds are
affected by this4.
A number of specialized institutional services have emerged within higher education
institutions trying to tackle this problem (Harper&Quaye, 2009). However with lowerstatus students this solution is not always viable. They profit less from the help of
specialist; they rather turn to their teachers because they are deterred by the client approach
of these targeted institutional units (Thomas&Jones, 2007; Greenbank&Hepworth, 2008).
The great hope, the internet, has somewhat improved the rate of those experiencing
relationship, however it has very slightly reduced students’ perception on and their
dissatisfaction with isolation (Bargel et al., 2008).

4. The importance of student-faculty relations
“Being taken into account”, the perception of genuine concern has a particularly important
impact in the world of education (Pusztai, 2008). It is not new, that social competences are
usually the most important expectations student have from their teachers. These are what
serve as a basis for an ideal picture of a friendly, understanding, helpful and likable teacher
(Szczepanski, 1969). In the process of verifying Coleman’s asymmetric effect thesis we
pointed out that lower-status students place more value on teachers’ attention (Pusztai,
2009a). Research on efficient learning also points out that the positive role of a teacher
takes effect if the dimensions of interpersonal relationship encompass all aspects of
students’ personality (being treated as a person, being greeted, getting feedback, and being
complimented) (Gaskó&Kálmán, 2014; Márkus&Engler, 2019).
As regards behaviour patterns related to the educational role in each institution, or rather
within a faculty, a special consensus takes shape. This is perceived by newer generation of
student as natural environment. Consequently, students lacking any point of reference can
hardly reflect on this issue, except students who come from other institutions. Even though
these local behaviour standards are difficult to measure, their contribution to the student
environment is a key building block of student’s commitment, since their role fulfilment is
heavily dependent on those who play a complementary role (Szczepanski, 1969).
Studies on how teachers perceive their own role show a significant uncertainty in this area.
Contrasting students’ and teachers’ conceptions, it is unequivocal that while students find it
useful and important to have a relationship based on trust and informal communication with
their teachers, the latter give voice to their disappointment with students and consider that it
is in the student’ s own interest and responsibility to be committed (Bryson&Hand, 2007).
Another approach considers that a student- teacher relationship based on personal contact
can pose an ethical risk, given the dangers of the duality of official and personal
relationships, and cases of abuse of allowances and trust (Blevins-Knabe, 2006; Klatt,
2006). Behind this lies the conviction that treating students as clients poses fewer risks.
Student-teacher interactions had a decisive role in the early models of student integration.
Even the earliest findings attested to the fact that any type of formal or informal
Ez a kutatás az oktató-hallgató kapcsolat mutatóiként a következőket alkalmazta: fogadóórai találkozás, informális tanácsadás,
bevezető, orientáló foglalkozás és vizsgaelőkészítés (Bargel et al., 2008).
4
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relationship with the teacher has a positive effect on students’ achievement, commitment
and satisfaction (Gaff&Gaff, 1981; Milem&Berger, 1997). This is often stated in the
literature, however the majority of researchers only mention the significant correlation
between the variables but they very rarely undertake the investigation of the operational
mechanisms or a theoretical interpretation of the phenomenon. It is also very uncommon
for researchers to qualify the nature of student-teacher communication.
From students’ point of view teachers can exert the most influence through an intellectually
stimulating relationship. Shaping teachers’ and students’ knowledge through disputes is one
of the most outstanding and lasting specialties of higher education. The lack of relationship
can also be interpreted as the manifestation of an intellectual incompetence for debates or
discussions, which according to all paradigms leads to resource deficit. The mere presence
and availability of teachers already has a positive effect since it creates an impression of
reliability, which indicates the “strength of social capital” in a relationship (Coleman,
1988). According to Bryk and Schneider increasing trust in role partners in educational
institutions contributes to improved educational outcomes (Bryk&Schneider, 2002; Pusztai,
2009). In order to achieve this, collaborators have to be assured that taking their interests
into account is mutually important and that work is carried out in an honest and competent
manner. Thus, student-teacher interactions also show students how committed the
institution is to them.
There is a further aspect which confirms that trust in teachers goes beyond its primary
significance. Departing from Simmel’s theory of general trust and accepting that
interpersonal trust is the basis for generalized trust, it follows that trust in teachers could
advance trust in higher education. According to Lin (2005) there is no knowledge of how
this generalized trust develops. We are also investigating the source of general trust which
could arise from the number of trustworthy people in one’s own personal network, or
perhaps from the number of peers who also trust teachers (Pusztai, 2014).
In the interaction model the role of student-teacher communication is to create an
opportunity for social comparison. Students can measure up their dispositions to the values
and norms of the representatives of the academic environment, and they can receive
information on the congruency of their own values and norms. The more contacts, the
higher the level of conformity and congruency. Frequent contacts can also have anchoring
results, i.e., they can correct the consequences of students drifting between identity- and
value orientation (Berger&Milem, 2000). The simplified view on teachers presented in
these models does not take into account the fact that similarly to students’ culture teachers’
culture has become pluralized giving rise to different institutional manifestations of
confrontations yielding very different results.
Following to the logic of Coleman’s social capital theory, the active presence of the teacher
contributes to the cohesion of the institutional social network also in other ways.
Encouraging performance through control is only one of the numerous effects it can have.
In this respect the student integration theory again shows similarity to Coleman’s social
capital conception, which also claims that, the more frequent and versatile communication
is, the higher the chances for academic success. Nonetheless, the social capital educational
theory explains this with the mutual exchange of norms and control promoting the
achievement of a greater level of performance. Thus, this theory raises not only the

2019, Editorial Universitat Politècnica de València
42

Theoretical and Empirical Background of Higher Education Model of Active Community Learning

question of connectivity but also the question of the embeddedness into the system of
norms (Pusztai, 2015).
According to the social capital theory, apart from the frequency, it depends on the quality
and versatility of communication whether resulting benefits will have an effect on students’
career, especially in the case of low-status, non-traditional students (Jaeger&Eagan, 2009).
Teachers’ conduct is part of the institutional conduct and it can contain many features
related to the unequal treatment of low-status students as identified by Bourdieu. Lower
expectancy as compared to middle-class students, as well as traditional educational features
favouring higher-status students: the language of education, assumed knowledge, as well as
favouring style as opposed to content (Thomas, 2002). Relating to teachers in the classroom
has its own rite, usually characterized by passivity and distance keeping on the students’
part. Despite the transformation of higher education, the type and choreography of classes
have barely changed. For a long time, the breakthrough in the modernization of higher
education pedagogy was seen exclusively in the use of information and communication
technology. Nonetheless, in the international literature there is a growing emphasis on the
following topics: rethinking the content of higher education pedagogy, classroom
atmosphere, identifying more efficient solutions for the personal advancement of students,
students’ participation, and investigating active and community learning (Astin, 1987).
More recently, the European literature on higher education pedagogy has been formulating
expectations regarding high-school teachers. Among the inclusive higher education
behaviour indicators defined on the basis of students’ perceptions we find: the constructive
management of the academic problems of previously underrepresented groups of students,
support offered in shaping and fine-tuning academic aspirations, personal evaluation and
interpretation of educational achievements, as well as expressing personal interest (calling
students on their names) (Thomas, 2002; Pusztai, 2011).
The changes in the nature of teaching relate to the quality and quantity of communication
with students. This has also affected the relationships within the institution and students’
contribution to the benefits arising from these (Pusztai, 2011). The cost-effective increase
in the teacher-student ratio, the competition against research-related activities, or part-time
teachers’ multiple identity significantly reduces the time spent teaching. Approaches to
occupational status deal with the aspects of working hours and position within the
institution. It is true that part-time teachers reduce the costs of the institution, however they
are not available to students, they develop less relationships, they require less from students
or have lower expectations from them, and they are less often chosen as thesis supervisors
(Umbach, 2007; Jaeger&Eagan, 2009).
Teachers’ time management in favour of a certain institution was always considered a
source of social capital, which helps not only solve school related problems but also creates
solidarity with the tasks of the institution (Bryk et al., 1992). International studies show that
part-time teachers in higher education identify less with the culture and special tasks of the
institution, moreover they are usually dissatisfied with the work they do (Jaeger&Eagan,
2009). Studies in our country have not dealt with this issue yet, however we have proposed
an alternative hypothesis that part-time teachers can bring new information and
opportunities to the institution. This however can offer results only at the highest levels of
university education (Pusztai, 2009b).
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One of our previous investigations has focused on the fact that there might be a connection
between teachers’ availability and efficiency not only on BA and MA level but also on PhD
level (Pusztai, 2009b). Views differ on what kind of social networks would benefit PhD
students in a successful academic career and what types of ties (weak, strong, bridge or
connecting) are more influential among them. The extent to which the network of
supervisors, tutors, and PhD students can have an impact also depends on the discipline and
the culture of the institution. Studies show that ties extending to supervisors and teachers in
the PhD programme, as well as embedding into the academic network play a significant
role not only in completing the dissertation (Lovitts, 2001) but also in conveying values,
norms and behaviour patterns. Weak institutional embeddedness of PhD students can
forecasts inefficiency in their PhD studies (Austin, 2002; Pusztai, 2011). All these
emphasise the importance of workshops functioning as real academic communities, as
opposed to PhD programmes involving so called “dead souls”, i.e., PhD students working
in isolation. While carrying out research investigating PhD programmes we found among
indicators measuring integration not only indicators related to research (research group
membership, joint publication, academic or professional association membership) but also
such indicators as working in the same office with the teacher, or having common leisure
activities, e.g. sports (Lovitts, 2001; Pusztai, 2011).
Our quantitative studies show that formal and informal institutional relationships of
integration have the strongest and most stable effect on student efficiency. In order to
achieve better than average results, students enrolled in higher education in the region
under scrutiny by CHERD need a sufficient quantity and quality of communication with
their teachers on various topics. Students need academic, scientific, intellectual and public
life discourse on a regular basis and need to reflect on their future plans, personal aptitudes,
sometimes even on their academic and personal problems in the light of these (Pusztai,
2011; Pusztai, 2015). Being in agreement with the teachers’ worldview is also of crucial
importance, especially in the case when it is not the approach advocating high performance
that dominates. We have found and presented a number of such cases in the previous
chapter. Students can become familiar with the teachers’ worldview only through studentteacher interactions and reaching agreement is rather just a possibility in the light of the
influence of the interpretive communities which have a different impact (Pusztai, 2011).
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Abstract
During the 250 years the world has changed remarkably but in the universities
we still tend to apply practices stemming from the middle ages when the first
universities were established. Not only providing workforce but also having an
impact on the world of work in its region is one of the important tasks of the
university. Alongside with the changing working life also the requirements set
for graduates have changed. This means that the ways of carrying out
education must be adapted according to the changes.
In this paper we describe one change process which has impacted the work
done in the specific university and the competences the graduates are
reaching. The paper is based on a research done among all the members of
one university which had a clear focus and vision about the changes needed.
Keywords: Making a change; education; Innopeda.
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1. Introduction
The changing working life is often mentioned to form the biggest challenge for many nations.
Already more than 30 years ago the concern for the ability of organizations to respond to
environmental change was according to Kotter and Schlesinger (2008) mentioned as the most
significant management issue and problem to be foreseen during the coming years. This is
no wonder as during the last 250 years the society has experienced four industrial revolutions
due to which the way how we work, what are the occupations and our lifestyle in general
have changed remarkably. However education and the way how we teach have changed
relatively less than the society in general.
The first universities were grounded in the middle ages in France and Italy and since those
times many practices have remained the same when it comes to carrying out educational
tasks. The change in the environment of any educational institution is enormous concerning
the problems we are facing today or considering all the equipment awailable to help in the
process of learning and teaching. Information is freely and easily accessible to everybody,
the teacher is not any longer the only source of information for the students. The society
surrounding any educational institution is facing great challenges due to f.ex. the
sustainability crisis or aging population. New solutions are needed when tackling these

2. Managing the change in an educational institution
2.1 The change process
Litterature speaks about first order and second order change. First order change concerns
minor adjustments and improvements in one or several dimensions of the organization. It
does not change the organizations core. Second order change is transformational and
concerns the underlying values, mission and structure of the organization. (Kezar 2001.)
Monitoring the change in the environment and corresponding to it by acting as a local
influencer belongs to the tasks of universities of applied sciences in Finland. This change
process is adaptative meaning that the changes in the external environment modify and alter
the organization when it is making the necessary adptations to follow the development in the
external environment. (Kezar 2001.) Managing the task calls for tight relationship with local
enterprices and other organizations as well as intensive cooperation in the fields of education,
research and development. It is also a prerequisite for developing the internal processes of
the university and contributes to its ability to educate students who sto the needs of the
changing society.
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2.2 Managing the change
Popovic and Plank (2016) present a three stage model for change management. Referring to
Kotter´s (1996) eight-stage process model of creating change they say that in the context of
academic development a successful change management process includes the stages of
creating a climate for change, engaging and enabling the organization and implementing
and maintaining change.
A successful change management is most likely to succeed when there is a clearly defined
aim and a desired end for it. For the change to take place a suitable climate for change should
first be created in the organization. All the actions should be directed towards engaging and
enabling the organization and finally measures are needed for sustaining and maintaining the
change. (Kotter 1996.)
Creating a suitable climate for change in an educational institution is very much about making
the needs of the surrounding society clear and visible. Being aware of the changing
environment outside of the university should naturally form part of any faculty members life
but painting a real life picture about the environment helps in initiating the change process.
Understanding why the change must take place is an important beginning part of the change
analysis and conversation (Kezar 2001).
Once the need for change is understood the next task is to engage and enable the organization.
It is essential to communicate the vision and find the right people from the organization to
start the change process with. Senge (1992) speaks about learning organizations and states
that in the circumstances of constant change it is necessary that the whole organization is
updating its competences all the time. Organization that are competent learners are called
learning organizations. Senge (1992) stresses the importance of the members of an
organization sharing the same vision of the organization’s aspirations and future. It becomes
important to have the vision embedded in the organization to ensure a continuos cycle of
improvement (Popovic & Plank 2016.)
The third phase of change management includes implementing and sustaining the change.
Using Senge´s terminology the organizational members should achieve a situation of
personal mastery and have the capacity to produce desirable results. Working with existing
mental models, which are deeply ingrained assumptions or generaliszations that individuals
hold about the world, also becomes necessary. (Senge 1992.)It is very much possible that
people with different mental models understand the same thing differently. This stresses the
importance of being aware of of the existing mental models and to know how to influence
them to the desired direction. Knowledge generation in both individual and organizational
level results from the interaction of acquired information with existing mental models. The
actions taken are ultimately based on decisions made about the cause of a problem and the
perceived outcomes of any actions we take to correct the problem. (Senge 1992)
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2.3 Case Innopeda
The need for innovations is recognized everywhere in the society. Already ten years ago the
working life expressed a need to get graduates who have cross-disciplinary competence.

Figure 1. Innovation pedagogy in a nutshell

Innovation pedagogy can be presented according to figure 1. The aim of the educational
process is to create success in work and life for the students but also for the university and
for the whole society surrounding the university. The aims are reached when the innovation
process in learning creates both study field specific competences as well as innovation
comptences. The definition of Innovation competences - creativity, initiative, critical
thinking, teamwork and networking - is based on the results of international research
projects. (Kairisto-Mertanen& all. 2011; Marin-Garcia & all. 2013; 2016).The conrnestones
must be found in the learning learning environment to quarentee the presense of Innopeda.

3. Purpose of the paper and methods used
The purpose of this paper is to reflect the change process at TUAS by presenting the views
of university personnel about innovation pedagogy and how it is shown in everyday practice
of the university. The data was collected using a Webrobol questionnaire which was
electronically mailed to the whole personnel of TUAS. The questionnaire consisted of 5 open
questions aimed at exploring the attitude towards innovation pedagogy and how it is shown
in the everyday work of the respondents.
Because of the organizational change taking place at the same time at TUAS the researchers
did not get the permission to personally collect the answers or motivate the respondents. This
had to be left to the new management. All this resulted in altogether 148 returned
questionnaires representing a response reate of 20 %. 116 of the responses came from
teaching staff, est of the responses stemming from other personnel groups. The responses
were analyzed in one gategory using the Webrobol tools. Using subcategories was not
possible due to the small amount of responsses. Innovation pedagogy represents the
organizational culture of TUAS which supports keeping also the nonteaching staff members
in the analysis.
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4. The change process at TUAS
Innovation pedagogy was mentioned for the first time around year 2008 at the sme time
Finland’s innovation strategy was launced year 2008 and it put great responsibility to the
universities of applied sciences in creating innovations. It took some years until Innovation
pedagogy was officially included in the strategy of the university indicating that it shoud
form the educational approach followed by every member of the organization. During the
path many obstacles were met and neither faculty members, other staff nor students were
eager to accept the new approach without questioning. However the organizational structures
at TUAS support implementing a multidisciplinary approach in learning and teaching. The
cross-disciplinary educational units make it possible for the students to meet students from
many different degree programs.
The change from teacher centric way of operation to student centered culture is a must when
aiming at producing innovation competences. Making the change happen has required
developing the management of the university and finding new forms of cooperation between
faculty and students. It has also been necessary to motivate the faculty to continuous learning
and rethinking of their present ways of delivering education. (Kettunen & all. 2013; Konst
& Kairisto-Mertanen, 2018).
All the phases of the change process presented by Popovic and Plank (2016) can be found in
the process we have undergone at TUAS. It has proven to be extremely important to first
create a climate for change by presenting reliable proof about the necessity. During that phase
we made many mistakes as we took it for granted that the need for change is understood if
enough proof is presented.
Engaging and enabling the organization was done by organizing numerous events where
people were provided a chance to get to know each other as there can be no cooperation
without knowing the people to cooperate with. During these events we shared knowledge
about good practices and developed new ideas together. In the beginning people had many
prejudices but along the years trust was gradually born. An important step in imbedding
innovation pedagogy in the everyday work at the university was the development of an
internal training program meant for every member of the staff.
An important step in maintaining the change was that innovation pedagogy was the
implementation of innovation pedagogy in the strategy of the university. At the moment it is
considered as a concept which all the personnel at TUAS is developing together.
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5. How did we succeed
5.1 The Cornestones of innovation pedaogy in practice
The cornerstones of innovation pedagogy are essential tools when putting it into practice. For
innovation competences to born the learning environments is essential. Those students who
have studied more according to the environments defined in the cornerstones have developed
their innovation competences more than other students. The methods used in lerning, flexible
study plan, internationalization, multidisciplinarity and workinglife orientation seem to be
especially important. (Keinänen & Kairisto-Mertanen, 2019.)

Mean
3,7
3,5
3,5
3
3,5
3,1
4
3,6

Renewing teacher and student roles
Flexible curricula
Entrepreneurship
Activating learning and teaching…
Working life orientation
0

1

2

3

4

4,2
5

Figure 2. The conrnerstones in everyday work

As can be seen from figure 2 the university personnel reports applying the cornerstones quite
well in their everyday work. Biggest means are for working life orientation and for activating
learning and teaching methods. The smallest means are for entrepreneurship and RDI
integration with studies. Based on these results it can be concluded that working life oriented
and activating learning and teaching methods are in wide use at TUAS.
The responses also show that the learning environments at TUAS are reported as
multidisciplinary and international. The assessment methods are reported as versatile and the
student and teaching roles are renewing. Entrepreneurships and RDI integration with studies
are reported as least applied cornerstones. This might be due to the fact that implementing
them is more difficult than implementing other cornerstones.
5.2 Understanding of Innovation pedagogy at TUAS
The research also aimed at forming a picture about how TUAS personnel understand
Innovation pedagoy. The obtained 147 responses were analyzed with the textmining tool in
Webrobol software.
Examining the words in the responses shows a connection between the students and the
working life and cooperation between both. Very often the discourse among teachers moves
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around teaching although learning is the concept whe really should be interested in. Teaching
describes the work of a teacer but learning is the process of the student and it must happen at
all levels of education. The research shows that learning is put at the center concerning ideas
about innovation pedagogy.
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Figure 3. The most common words connected to innovation pedagogy

As table 3 presents he most common words in the responses were in addition to the word
“innovation pedagogy” the words “working life”, “learning”, “together”and “student”. These
answers can be interpreted to reflect understanding aobut student centered learning which
happens together with working life. Learning in its different forms is represented in 30 % of
the answers . Words “working life” and “together” which can be interpreted to represent
cooperation with working life are represented in 30 % of the responses.
In the open ended questions the respondents provided several good definitions of innovation
pedagogy, f.ex. “Developing student’s (and mine as a teacher) innovation competences
starting from the needs of the working life by using student centered learning methods”.
5.3 Innovation pedagogy at the everyday work of the university
The respondents were also presented a question concerning how innovations pedagogy is
shown in his/her everyday work. The 146 responses reflect the most common words
associated with the teacher everyday work. According to figure The most common word is
“student” in its different forms, 34,6 % of the responses, which reflects the central of the
student in Innovation pedaogy. The next common word are “teachning, 10,3%”, “practice,
9,6 %”, “different, 9,6 %” and ”more 8,9 %”.
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Figure 4. The most common words reflecting teacher’s everyday work

The word charts reflect student work by connecting words “learning”, “practice”, “projects”
and “more” closely together. This can be interpreted to reflect that innovation pedagogy is a
widely accepted approach in the everyday work of the university.

6. Conclusion
Making the change in educational institution has not been an easy process. It has required
several years to actually make the change but according to the results of the research made
among the personnel of the university we are following the right track at TUAS.
Universties are facing many challenges at the moment; at the same time they should be able
to keep their competing position, develop their learning methods, create high quality
scientific research and reduce costs. New approaches to university pedagogy are urgently
needed. This example from Turku University of Applied Sciences provides one approach to
tackle the challenges. It shows that a change is not very rapid but it is possible and achievable
when the right measures are found.
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Abstract
In this work we present the project of initiation to the Educational ResearchAction (INED), within the pedagogical training program for university
teachers organized by the Institute of Education Sciences (ICE), of the
Universitat Politècnica de València (UPV). This project responds to a need
for a group of teachers that starts with a professional background and
requires training to advance the process of professionalization of teaching,
aligned with the concept of scholarship and the movement generated around
it.
The proposal is formulated as an action research to promote the
improvement of teacher training models in higher education. Therefore, it
involves a methodology close to the learning communities, so that both the
design and implementation involve professors from the university with a
background in educational research (6 mentors), pedagogical advisors and
experts in different subject areas related to research in higher education.
In this first edition of INED, 25 professors participate and have been selected
according to criteria of teaching experience, participation in educational
innovation projects and pedagogical training received in different formats.
Keywords:
Educational innovation; action research;
methodologies; pedagogical training; teacher training.
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1. Introduction
The Institute of Education Sciences (ICE) of the Universitat Politècnica de Vàlencia (UPV)
has launched an Initiation Program for Research-Educational Action (INED), aimed at
university professors with a certain academic background.
The trajectory of the ICE in supporting the educational development of the UPV is
extensive in time and in the variety of actions that have been carried out and are currently
carried out. However, the analysis of the effects of some of the actions, both in the change
of teachers 'conceptions in relation to the meaning of teaching-learning and in the impact on
the students' own learning, place us before a new problem to which we intend to respond.
Therefore, we propose an action research project on this issue. The questions on which we
pivot this investigation are the following:
How can we redirect some of our actions to align them with a renewed vision of the
meaning of “being a good teacher” in the university field? And more specifically:
Can a training action accompany experienced teachers, with a certain background in
educational innovation, in the process of addressing a profile of "professor-researcher" on
their own teaching?
 What type of program design would be the most appropriate?
 Who should we count on to be able to address it effectively?
 Will the program change the personal conceptions of the participants regarding teaching
and learning?
 Will this change have an impact on teachers educational practices? And in the teaching
culture of the UPV?
1.1. Diagnosis of the situation: documentation on the subject
The progress of the approaches on the training of university teachers depends, to a large
extent, on the perspective with which it is faced. There is no doubt that the proposed
changes are not solved with the design of training programs that are tried to be
implemented expeditiously. As any process of change or innovation belongs to the category
of social and political issues, resistant to rationality (Escudero, 1999).
Therefore, facing pedagogical training, from this perspective, means admitting that the
most decisive thing is not the type of program or strategy that we must design, but what
changes must occur in the structure of values and feelings that weave the identity of the
university professor. That the teacher is able to recognize other content and purposes, as
well as other types of recognition, that accommodate their professional development and
are accepted by the university community. And all this without forgetting that the logic of
individual needs, that is, that which arises from practice and is linked to the teaching staff's
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vision, must be combined with the logic of institutional needs. That is, with the challenges
that the University, as an institution dedicated to Higher Education, has raised at the present
time, and that are translated into true challenges to which the university will necessarily
have to respond (Fernández, 2003).
When the differences between a professional and an "amateur" are stablished, it is affirmed
that the professional gathers the competences of the creator and the executor, that is, knows
how to isolate the problem, poses it, looks for a solution and executes it. All this would be
impossible without broad knowledge, academic and specialized knowledge, which never
starts from a fresh start. However, despite having resources, the situations that professionals
face are always complex, that is, they have something unique, so they always require an
adjustment between the prescribed and actual work. If this is true for all professions, in
those that deal with the human being, as is the case with education, the prescribable part
represents a smaller proportion and a higher qualification is essential. The teacher has to
assume high levels of responsibility and an autonomy of action in their decisions and
actions would be necessary.
This analysis perspective is what leads us to state that in the design of the university teacher
training plans, certain reference frameworks that give congruence and meaning to these
plans and that connect with the University's strategic policy in relation to teaching quality
are necessary.
Thus, the research project that we present has the purpose of generating a path of
professional training for university professors who want to continue developing in the
teaching field. In this sense, to base their research project we rely mainly on three aspects:
1.1.1 The Teaching Academic Development Framework (TADF)
The Red Estatal de Docencia Universitaria (REDU) committed to the project of developing
a framework for teacher qualification for the professional development of university
teachers, now approximately two years ago. The first conversations and exchanges were
with British experts who had participated in the development and application of the UKPSF
(The UK Professional Standards Framework, 2011). After various preparatory conferences
and seminars, REDU decided that it was really worth trying to set up a specific framework
for Spanish universities and propose it to the university community.
A framework for teacher qualification, whether it is the UK Professional Standards
Framework or our proposal for a professional teacher development framework, is always a
shared and grounded vision of what it means to be a good teacher and how to move towards
there.
A simple vision of the teaching quality, limited to the fulfillment with the classes, the
ability to explain well an updated knowledge and the kind answer to the questions of the
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students, requires little of the universities, of the teaching staff or of the educational
authorities. From an institutional point of view, if we conceive teaching like this, it is not
worth too much effort in teacher training, teacher innovation, teacher evaluation or
recognition of teacher quality. It will be enough to ensure sufficient academic quality and to
go through some particularly problematic cases of non-compliance or dissatisfaction of
students. From the perspective of the teaching staff, a teaching thus conceived is not
problematic, beyond finding the necessary time to select and organize the contents of the
program and prepare some resources that facilitate its understanding.
From this perspective, it is not well understood to invest too many resources in teacher
training or innovation programs, justified simply to the extent that they can provide some
technical improvements or practical resources, nothing that makes a big difference. And,
from the point of view of the system as a whole, of its policies and evaluations of quality or
of the accreditation of its teaching staff, if the educational quality is something so
affordable, there is not much to recognize or to promote: why would we have to recognize
something as simple when we have much more complex and meritorious challenges such as
research.
On the contrary, a vision of advanced and complex teaching, based on the state of the art of
research on the factors and practices that make a difference in student learning, sets up a
very different picture. It reveals, first, that a great diversity of factors converge in good
teaching, many of which require a great deal of knowledge, preparation and experience. It
also reveals that achieving a high degree of professionalism and teaching quality is a
progressive and long journey, virtually infinite (Paricio, Fernández & Fernández, 2019).
1.1.2 The theoretical construct of scholarship (research, training ...) and its
crystallization in SoTL
The relationships between research and teaching are usually complex and unfriendly. The
idea that the important thing is to investigate and that teaching is a second level activity for
which it is only necessary to master the discipline are widespread. It is usual, therefore, to
find teachers who act by intuition, reproducing the guidelines that they have observed in
their own teachers and that does not take into account the results of research on teaching
and learning in Higher Education when it comes to teaching. Somehow the teaching is
developed in a sort of naive amateurism and grows outside the academic world with capital
letters.
This predominant pattern is clearly changing in Anglophone countries where "academic
being" is acquiring a more diverse and versatile meaning, through networks, societies and
scientific journals that are oriented towards the Scholarship of Teaching and Learning
(SoTL).
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The SoTL is a renewed conception of what it means to be an academic and has its origin in
the report Scholarship Reconsidered: Priorities of the Professoriate (1990) published by
Boyer in 1990 at the Carnegie Foundation for the Advancement of Teaching.
Although there is no agreement between researchers to accept a definition of SoTL that is
accepted by the scientific community, it can be considered as the most accepted proposal of
definition by Shulman (2000): “For an activity to be designated as a scholarship it must
manifest at least three characteristics: be public, susceptible to critical review and
evaluation, and accessible for exchange and use by other members of the academic
community”.
Since the early 1990s, this concept has attracted the attention of many researchers in the
area of professional teacher development, especially in higher education. SoTL is presented
as a model for their professional development and their position towards teaching and
learning, which aims to revalue and equate both functions, the teacher and the researcher.
Thus, it can be stated that the SoTL has three objectives: i) to improve the quality of
training and student learning; ii) to recognize and value the pedagogical effort; and iii) to
propose a professional development framework.
Being a “SCHOLAR” means doing an excellent job and being able to help or guide
colleagues towards excellence. In research an academic progresses in his career towards the
expert level. SoTL is a frame of reference that affirms that a teacher can (and should)
progress until reaching the level of academic in the field of teaching in the same way as he
would in the investigation of his disciplinary field. This idea is embodied in actions such as
the following:
 Reflect on their teaching, justify the fundamentals of pedagogical resources, get
involved in educational innovation, evaluate their teaching to improve it.
 Discuss with colleagues about pedagogical issues, assume responsibilities, incorporate
their innovations into their quality process ...
 Publish and make presentations related to their teaching, obtain funds to carry out
research on their teaching, help colleagues to train ...
1.1.3 Design of teacher professional development programs with the greatest potential
impact on educational practice
The involvement of teachers in action research projects is one of the professional
development strategies that best fits the purpose of transforming conceptions and beliefs
about teaching and learning and overcoming intrinsic barriers in innovation and
improvement processes. The structured and systematic inquiry into the practice itself allows
to merge training, research and educational action. In this way, the transformation of the
practice is no longer a potential effect of the training, but the very object of a research
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process that begins and ends in that same practice and that results in a transformation of
both the practice and the educational conceptions of the teachers involved.
The rigor of the method, with its planning, action, observation and reflection phases, allows
the construction of practical knowledge that constitutes the very essence of teaching
professionalism. That is, the problem of the dissociation between theoretical training
(received from the outside) and educational practice (generated from the inside) is solved
here with the generation of an own and contextualized knowledge. The diagnosis, the
hypothesis-action or the evaluation / final reflection, key moments of the method, demand
an intense dialogue between the educational theory and the specific situation. The result is
the construction of an own and situated knowledge that is directly linked to the practice and
the progressive transformation of that practice.
The improvement of the impact of its activity lies in finding solutions to this double
requirement that the teaching professional development of the teaching staff be constructed
from reflection and research on their own teaching practice and context and that this effort
is framed within a led institutional strategy from the highest levels of command.
Next, we set out the objectives and hypotheses of the action, as well as the planned actions
and the observation of the action itself. The training program is detailed, as well as the
strategies and evidence for the collection and analysis of data from the research itself.

2. Objectives
The objectives proposed by the research are specified in the following:
 To experience an innovative training proposal for university teachers in our educational
context.
 To generate a learning community with professors and specialists in university
pedagogy through a peer learning methodology that learn and lead the training project.
 To analyze previous conceptions about learning and teaching processes in order to move
towards conceptions in which the focus is quality learning.
 To establish a professional development path for university professors in accordance
with the Scholarship model.
Of these objectives, we propose two hypotheses: i) teachers participating in the training
program that follow the training and advisory guidelines established in the program will
acquire skills and knowledge to carry out “adequate” educational research and ii) the
training model responds to the training needs of university teachers that can be found at
level two and three of the TADF.
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3. Methodology
This new training proposal is oriented to the development of research projects with themes
aligned with the most relevant factors of the quality of university learning. It has been
designed to be carried out in three phases:
 Phase I. Initiation to the research process.
 Phase II. Design or redesign of the research project and research protocol publication.
 Phase III. Development and dissemination of research.
In order to ensure and optimize the quality of the program, requirements for access to the
program and basic commitments have been established both by the participants and the
mentors: i) to be participating or having participated in an Educational Innovation and
Improvement Project (PIME) or / and Educational Innovation and Quality Team (EICE)
during the last three years (4 points out of 10); ii) to prove a teaching experience of at least
5 years (1 point out of 10); iii) to prove participation in ICE training programs (1.5 points
out of 10); iv) formal commitment to the conditions of the program (apprenticeship
contract) (1.5 points out of 10); and v) interview (2 points out of 10).
Taking these requirements into account, a total of 28 participants have been selected, who
have a series of commitments to the program:
 Attend and actively participate in the training activities that arise.
 Design an educational research or action research. If you have an educational
innovation in process, you can redirect it towards research.
 Participate in follow-up meetings convened by UPV mentors.
 Follow the mentors' guidance and recommendations throughout the entire process
(design, development, evaluation and dissemination).
 Prepare a scientific article on the research carried out with the objective that it can be
published in high-impact journals.
On the other hand, being a long-term training, in action, which aims to support the transit
process towards a vision of the more developed teaching profession, there are also some
commitments from the mentors. Therefore, there are two types of mentoring:
1.
2.

Advice by the trainers in the thematic areas that will be addressed in the training.
Personal advice: each participant will be assigned an ICE tutor and a UPV teacher
linked to educational research in the same area of knowledge. The advice will be
at the individual and group level, since subgroups of work will be created, formed
by four or five teachers, related to educational research issues and concerns.

Both tutors (UPV faculty and ICE advisors) will accompany the participants throughout the
training process. Finally, those who have regularly followed the entire training process and
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have prepared the research article with sufficient quality level to be published in highimpact journals, will obtain recognition of 5 ECTS from ICE.
The detailed program of this training action is presented below in Tables 1 and 2:
Table 1. Planning of training activities of the INED program (I and II phases)
I: Initiation to the investigation process (January to March 2018)
Thematic areas
Where, how and when to
publish about educational
research?
The focus of research on
higher education

Training
Modules

Modality

Strategy

Round table
(3 hours)

Valuation day report

Workshop
(4 hours)

My research focus. Intragroup debate

II: Research design and research protocol publication (March to Juny 2018)

Training
Modules

Educational
Research
Project

Design of educational
research projects in the
classroom
Data analysis
methodologies:
quantitative

Workshop
(9 hours)

Guided work.
Autonomous work: DAFO

Workshop
(8 hours)

Rating Sheet

Data analysis
methodologies: qualitative

Workshop
(8 hours)

Objectives

Modality

Design / redesign the
educational research
project.
Develop a protocol
according to the format
that will be provided for
publication.

Personal and / or
small group work,
with mentor
supervision

Description of the data
collection and analysis
process in the draft project
Follow up
Personal tutoring:
mentoring supervision.
Joint session: share
design protocols
Monitoring “We learn
among equals”: project
development and
resolution of doubts
Virtual forums
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Table 2. Planning of training activities of the INED program (III phase)
III: Research development and dissemination (September 2018 to May 2019)
Thematic areas

Modality

Strategies

Dissemination of the results of educational
research

Workshop

Autonomous
work

(4 hours)

Tutorials

Training Module
“Challenges of educational research”

Objective
Educational
Research Project

Prepare the article
for later publication

Modality
Personal and / or
small group work

Debate

Lecture

Personal
assessment

(4 hours)

Follow up
Personal tutoring:
supervision of mentors
Follow-up session

4. Results and conclusions
The program is currently in the final phase of execution. The participating professors have
already carried out their field work and have collected the data and evidence that allow
them to rigorously analyze what happened and to draw conclusions. After this process will
come the writing of their work in scientific article format. This is the ultimate goal of the
program and we assume that not all participants will have a final product of sufficient
quality to be sent to periodical publications of a certain level. However, the most important
thing is to have been able to involve them in a systematic and rigorous process of action
research on the learning and teaching of their subjects and achieve a change of conceptions
about teaching. Participants in the program move towards more complex conceptions and
more aligned with what research in higher education suggests.
Below, we summarize some of the most relevant results so far.
The focus of interest in relation to participants research was focused on the following
topics:






Evaluation to learn: means of assessment, instruments (rubrics)
Methodologies that favor active, deep learning, which pose an intellectual challenge
Impact of ICT in learning skills
Curriculum design of the soft skill "learn to learn" throughout the training
Study of the quality of learning environments:
o Participatory tools
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o Resources for learning
o Social networks
o Virtual environments
 Studies on motivation to learn (deep learning vs. superficial learning)
 Peer interaction and cooperation
Clarifying what the participating professors wanted to investigate and how they were going
to do it has been one of the critical process points. They have had difficulties, on the one
hand, in specifying the research question and, on the other, in the review of the related
literature and in the understanding of the research object we face when we talk about
education.
Here are some examples of the research questions / objectives:
 Perception of the utility (task value) of a subject improves involvement.
 How can we assess teamwork competence through the realization of a Project
Management Plan?
 Peer instruction and involvement.
 Do motivated students get better results?
 Is the combination of screencast and its evaluation an effective methodology to train
ethical reflection?
 Can the use of Cloud Computing technologies facilitate students' self-regulation to
improve the degree of achievement of learning objectives in Digital Systems Design?
 Determine the extent to which the activities described contribute to raise awareness /
awareness of the challenges posed by the 2030 Agenda and to generate students more
involved and committed to the learning objectives and specific results of the subjects.
 Does the methodology of critical analysis of texts performed individually and contrasted
in small groups improve the ability of critical thinking of students? Does it also improve
students' self-perception about their ability in this competition?
 The ApS is a methodology that allows the integration of second language learning into
ICT training environments: case study.
The analysis of the research protocols allows us to draw some conclusions about how the
participants have evolved. The first conclusion is that, in some cases, theoretical
frameworks reflect a good conceptualization of the problem they want to study and have
found good support in the scientific literature, which will allow their results to be compared
with the theory that supports them. and with similar research. Second, they have been able
to present various validated instruments, which will undoubtedly result in a greater
consistency of their research. Third, in the methodological proposals there are some
problems to isolate variables, some lack of knowledge of the most appropriate techniques
for their analysis and fear of also incorporating a more qualitative perspective in their work.
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A third piece of information we present refers to the result of a working session with the
participants in which they were asked to reflect on the opportunities and barriers that the
program was posing for them. This activity was done first individually and then in a group.
Next, we present the most relevant.
Stronger barriers: Lack of time, lack of recognition (Departments, colleagues, among
other).
Less strong barriers: Lack of guidance, measuring instruments, data analysis.
Facilitators: Personal satisfaction, INED (training, accompaniment, sharing, among other),
personal motivation (usefulness, learning, improvement of teaching), participating in
Innovation Projects or Teams.
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Abstract
In 2015, the UN set 17 global goals, the so-called Sustainable Development
Goals (SDGs) for the year 2030, “a universal call to action to end poverty,
protect the planet and ensure that all people enjoy peace and prosperity”.
Although these challenges are global, their impact manifests itself on a local
level.
An inspiring challenge for HU UAS Utrecht is to educate self-confident
(upcoming) professionals who contribute to the realization of these global
goals by creating local impact. In our opinion such professionals are socially
involved, cope with complexity, think systemic and work trans-disciplinary.
Furthermore, they ‘mix and match’ personal, societal and professional
development, which will not be confined to formal education but lasts a
lifetime.
This complex challenge forges us to transform our thinking about education
and how to organize learning, and about how, where and with whom we
educate. UAS’s will have to cooperate with private, public and research
partners and create communities in which all participants work, learn and
develop themselves while facing new challenges.
Keywords: SDG; social impact; personal development;complexity; challenge
based learning
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1. Introduction
HU UAS Utrecht (HU) aspires to contribute to an open, just and sustainable society and has
committed itself to the Sustainable Development Goals of the United Nations (UN, 2015)
while focusing on the quality of living (together) in an urban environment. Quite recently
HU has stated her ambitions for 2026 (HU, 2019), emphasizing it’s role in solving complex
(mission driven) challenges. HU will take the lead in cocreating local impact concerning
complex and transdisciplinary global challenges.
The labor market increasingly demands Jacks of all trades, professionals who are critical,
inquisitive, innovative, entrepreneurial, and cooperative with an inclusive and international
orientation. Future education encompasses development as a professional as well as a person
and a citizen, able to tackle society’s complex challenges.

2. The need for local impact and the role of UAS’s
At present, most of higher education is discipline- or domain oriented. Complex societal
challenges however encompas a multitude of interconnected aspects touching upon several
domains and therefore require an integrated approach of diverse perspectives, for instance
environmental, economical, technical, social and juridical. In such cases a multidisciplinary
approach will not suffice; an interdisciplinary or even a transdisciplinary approach is
required.
In a transdisciplinary approach, different disciplines, meanings and aspects are involved on
the basis of equality in initiating, designing and creating sustainable solutions for complex
challenges. In fact, the different disciplines need each other for a broader view on the issue
and the emergence of crossovers to new ideas. Transdisciplinarity means extending the
cooperation. To create impact, not only scientists but also other social actors are involved in
the process, like users, clients, special interest groups. The primacy of knowledge and
solutions is no longer solely with the expertsand co-design and co-creation are required.
Transdisciplinarity increases the chance that the results will actually be used. Without
interaction with all stakeholders, without co-design and co-creation, it is pie in the sky and it
provides too often only reports and papers. (Bunders and Regeer, 2009).
Thompson Klein expresses transdisciplinarity as follows:
“Transdisciplinarity transcends disciplinary worldviews through
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1.
More comprehensive frameworks and/ or
2.
problem-oriented research that crosses boundaries of academic disciplines and the
public and private spheres.
Major examples of the first connotation—new synthetic frameworks—include general
systems theory, sustainability and new, broader paradigms for health and wellness.
In the second connotation, mutual learning, joint work, and knowledge integration are key to
solving “real-world” problems.” (Thompson Klein, 2014)
Transdisciplinarity does not arise automatically. Cross-discipline and cross-domain
frameworks, concepts and collaboration are available but will futher have to be developed.
Social questions to generate impact on complex challenges are becoming increasingly
evident. So, while working on SDG’s and complex challenges derived from them,
frameworks, concepts, models, methods and cooperation have to be developed together with
all stakeholders. This implies that education, applying other (new) didactics, is moving more
and more from campus to practice and is pre-eminently a task for UAS’s.
UAS’s have are in a unique position to contribute to solving these issues with their applied
approach to research and their strong ties to the (professional) community. Yet two important
and inspiring challenges for HU result from this. The first challenge is how to educate
transdisciplinary working (upcoming) professionals who contribute to the society’s
challenges and make local impact. The second challenge is to transform our thinking about
education and how to organize learning.
We shall discuss both.

3. Impact makers: a whole-person approach to education

To cope with the first challenge, to educate transdisciplinary working (upcoming)
professionals who contribute to the Sustainable Development Goals and make local impact,
UAS’s have to reach beyond disciplines and work across boundaries in guiding and coaching
transdisciplinary innovation professionals.
Enninga (Enninga, 2018), in her research on innovation project leaders, states that the
innovation process is a non-linear process and messier than a sequence of stages. The
innovation project leader has to lead during the innovation journey four intertwined
processes: developing the content process, stimulating the creative process, guiding the group
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dynamics process, and managing the project constraints process. The innovation project
leaders in her study experienced the biggest tension from the number of issues that were
important at the same moment in time, the contradictions in and between these issues, the
psychological contradictions between rational issues at one hand and emotional issues at the
other, between long term and short term issues, between thinking creatively and divergently
in one issue, while at the same time convergent, tight steering in another issue, the unexpected
events, the differences in perspectives and the changes in perspectives from people and
groups involved, under the experienced pressure of time, and over a longer time.
An inspiring challenge will be to educate such self-confident (upcoming) professionals who
contribute to tackling the complex challenges in such a dynamic environment, and create
local impact. In their training and in their work, these (upcoming) professionals will have to
‘mix and match’ personal, societal and professional development, which will not be confined
to formal education but will lasts a lifetime.
Facilitating personal development can be based on the metaphor of life as a narrative
biographical quest. Personal leadership is encouraged by stimulating a sense of origin,
presence, belonging and destiny and by constantly facing new personal challenges. Education
is enriched by elements related to for instance life orientation, spirituality, philosophy, arts,
culture, sports, nature, health.
From a personal perspective, he (or she) works during the course on developing in-depth
insight into his dreams, ideals, strengths, weaknesses, possibilities and impossibilities.
Introspection helps him to examine them. He makes his own decisions to extend his
possibilities. He tries out and evaluate (new) behavior. He deepens insight in what prevents
him (inside and out) from achieving his dreams and learn to cope with that.
From a professional perspective, the (upcoming) professional will roughly delve into the
specific complex social issues based on a systemic approach and the underlying disciplines.
He or she is working on social challenges together with others and he takes different roles
in creating impact, using insights from system theory and design-driven innovations,
underlying disciplines are used.
From a societal perspective, it is about the development to active participants in society.
He takes responsibility for society and his own living environment He focus on the way in
which groups and people in society with different views arrive at answers and solutions. He
develops his own vision on society and people and the shaping thereof in his own decisions
and actions.
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Professional, personal and societal development intertwine, which makes a whole-person
approach to education necessary. No two professionals are the same, every development
has a personal character. Different development paths can influence each other in different
ways, and thus require a very personalized learning trajectory.

4. New partnerships for future challenges

Transdisciplinarity and a personalized, whole-person approach to learning require a different
way of organizing learning. It requires learning spaces where professionals from different
disciplines, organizations and levels of expertise work and learn. These learning communities
demand new partnerships and a more open organization from UAS’s, where diverse
stakeholders collaborate, more intensively and on an equal basis, aimed at a clear common
goal.
Within these learning communities, we apply challenge based education as an open-ended
approach to tackling societal issues, where
• Challenges here are local reflections of complex global challenges,
• for which a cross-domain, transdisciplinary approach is necessary,
• and where learning is mostly self-directed.
Challenging complex global challenges in an uncertain world forces us to transform our
thinking about learning and its organisation. We will have to cooperate with private, public
and research partners and create learning communities in which all participants work, learn
and investigate, developing themselves professionally and personally while constantly facing
new challenges.
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Abstract
Among the United Nations 2030 objectives for the sustainable development,
stand out those who seek social, economic and cultural equality of people,
within the framework of different human settlements, their cultural heritage
and the natural environment. This idea raises the need to establish effective
strategies, resources and tools aimed to balance the current conditions in most
disadvantaged groups, such as people with disabilities.
The situation is complicated because the barriers to integration and inclusivity
are diverse, the initiatives, legislation and ways of acting are also very
different. Therefore, overcoming the situation requires a broad
multidisciplinary approach. On the other hand, Heritage resources can be a
valuable mean for permanent and sustainable development, if there is a proper
combination of different aspects: design, management and maintenance,
continuous improvement and dissemination with inclusive criteria.
One of the possibilities to afford that difficult task is to promote in the field of
university education different activities such as information exchange, crosscutting networks, research studies, experimental ICT tools development and
adequate dissemination. This proposal is structured in this sense to arouse the
interest and participation of teachers, students and researchers in these
actions, establishing collaborative projects and work proposals.
Keywords: Design for all, Cultural Heritage conservation, Universal
Accessibility, ICT for Inclusivity.
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1. Introduction
Among the 2030 sustainable development goals set by the United Nations, the following are
included among the target indicators of Goal 10 “Reduce inequality within and among
countries” (United Nations, 2015):
10.2 By 2030, empower and promote the social, economic and political
inclusion of all, irrespective of age, sex, disability, race, ethnicity, origin,
religion or economic or other status
10.3 Ensure equal opportunity and reduce inequalities of outcome, including
by eliminating discriminatory laws, policies and practices and promoting
appropriate legislation, policies and action in this regard
One of the reasons for inequality today is the limitations of physical, sensory or psychic type
of some people who condition or prevent their access to certain natural or built spaces, tourist
places, public resources, etc., and ultimately, live in the same conditions as the rest of the
people.
Among these inequalities, we can highlight the problems of access to public, cultural and
linked spaces to natural or built heritage. There are several, although scattered, initiatives and
resources available following the principles of Universal Design or design for all (M. Story,
Mueller, & Mace, 1998). From 1998, these studies are trying to relieve or improve the
situation (Patrick Langdon, Lazar, Heylighen, & Dong, 2018; M. F. Story, 1998).
On the other hand, there is a tendency nowadays to properly use the resources of cities to
achieve universal cultural diffusion, leisure activities and sustainable tourism. The
opportunities are based on the preservation of heritage environments, natural or built,
balanced development mechanism in certain areas or territories facilitating universal
accessibility. In this sense, digital resources and software applications can be used in Cultural
Heritage to overcome the barriers and develop the sustainable tourism (Addison, 2001; Bruno
et al., 2018; Ruffino et al., 2019)
In this sense, Goal 11 “Make cities and human settlements inclusive, safe, resilient and
sustainable” proposes the following goals related to accessibility to heritage resources
(United Nations, 2015):
11.3 By 2030, enhance inclusive and sustainable urbanization and capacity for
participatory, integrated and sustainable human settlement planning and
management in all countries
11.4 Strengthen efforts to protect and safeguard the world’s cultural and
natural heritage
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11.7 By 2030, provide universal access to safe, inclusive and accessible, green
and public spaces, in particular for women and children, older persons and
persons with disabilities
11.A Support positive economic, social and environmental links between
urban, peri-urban and rural areas by strengthening national and regional
development planning

2. Background
The UPV work team has teachers who have taught courses and seminars on this topic.
Projects, study cases and examples of accessibility in Heritage in Valencia and its province
have been analysed with students, both in public space and in different Heritage buildings.
The experience has been very satisfactory, also involving professionals from other
universities and the Public Administration. To advance the proposal, collaborations of
partners who have worked in this field, especially in software applications, are needed to
adapt them to this topic.

3. Proposal approach
The proposed initiative tries to collect in a transversal way those aspects of design, evaluation
of the current state, improvement of the management and diffusion, as well as of the
development of the territory incorporating them to the university academic formation.
This proposal is intended to involve students and teachers of different university degrees to
develop studies, lines of research and computer APP, which facilitate the inclusiveness of
people with some type of disability.
Therefore, this proposal aims to find partners from European universities that want to
participate in this joint project of approximation to the different resources of cultural heritage
to all people.
3.1. Objectives
The main objective of the proposal will be to create a network of partners between European
Universities for the promotion of universal access to natural and built heritage, to create safe,
inclusive and accessible environments, through the use of communication and information
systems (ICT).
This main objective is developed through the following secondary objectives:
1.
2.

Create an information exchange platform with examples of good practices.
Submit proposals to public research calls.
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3.
4.
5.

Exchange experiences in training through seminars, courses or conferences.
Encourage internship and final master's work on issues of universal accessibility
and inclusiveness in natural and built heritage.
Develop computer tools that facilitate inclusiveness and universal accessibility.

3.2. Work plan
To achieve the stated objectives, the following work plan is proposed:
First: To analyse the current situation in the different countries of the European Union
Second: To study the state-of-the-art in different areas from a multidisciplinary perspective:
natural spaces, urban planning, architecture, archaeology, museums, etc.
Third: To analyse and compare the guides and recommendations, as well as the regulations
of the different countries of the European Union.
Fourth: To create an information exchange platform to share publications, scientific articles,
news, events, etc., and disseminate them.
Fifth: To develop software applications (app) to facilitate inclusiveness and accessibility to
natural and built heritage.
Sixth: To supervise projects and master thesis that propose analysis and solutions in locations
that present problems, needs or risks.
Seventh: To publish the results.
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Abstract
In order to compensate the power quality issues that arise in distribution
grids with high penetration of renewable energy sources, an active power
filter device controlled by a novel model-based predictive controller, i.e. the
linear state signal shaping model predictive controller, is implemented. This
paper proposes the use of a Multiobjective Optimization evolutionary
algorithm, i.e. the Multiobjective Differential Evolution with Spherical
Pruning X, for the tuning of this novel controller. An application example for
power quality compensation of a grid modeled as a switched system with four
modes is given. The model includes nonlinear loads that introduce harmonic
distortion and multiple consumer loads that enable the existence of
conflicting objectives, typical of multiobjective optimization problems. A
decision making strategy is developed in order to find the best controller
parameters in a reasonable amount of time that enable the provision of
optimal power quality services by balancing multiple objectives that can
conflict with each other.
Keywords: Power quality, harmonic mitigation, load compensation, active
power filters, model predictive control, multiobjective optimization.
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1. Introduction
As the share of renewable energy sources (RES) in distribution grids increases, several
power quality challenges arise. Due to its intermittent nature, RES lead to voltage and
frequency fluctuations in the grid that affect power quality. Moreover, as RES are
connected via power converters, there is also a higher harmonic distortion pollution
introduced by the switching power electronics involved (Liang, 2017).
A proven solution is the implementation of Active Power Filters (APF), which can
compensate the unbalanced, harmonic, and reactive components of a load. In this context,
the selection of an appropriate control strategy is critical (Kumar & Mishra, 2016).
This paper uses a novel Linear State Signal Shaping Model Predictive Control (LS3MPC)
approach (Cateriano Yáñez et al., 2018). This strategy forces the states of a linear system to
follow specific linear dynamics, i.e. a shape class, by reformulating a quadratic Model
Predictive Control (MPC). The LS3MPC can compensate harmonic distortion under
different load scenarios, compared to classical APF control methods (Weihe et al., 2018).
The evolutionary algorithm Multiobjective Differential Evolution with Spherical Pruning X
(spMODEx) (Reynoso Meza et al., 2017), is proposed for the tuning of the LS 3MPC control
parameters, to enhance its power quality compensation capabilities. A simulation setup with
a grid modeled as a switched system with four modes is developed as an application
example. The guidelines for a decision making strategy process to choose the optimal
controller parameters set are presented.
The paper is organized as follows. Section 2 introduces the models of the grid for the plant
simulation and controller. In section 3, an overview of the harmonic shape class LS3MPC is
given. Section 4 introduces the multiobjective optimization (MOO) setup, whereas section
5, covers the experiment setup and the analysis of the simulation results. Finally, section 6
summarizes the findings and draws conclusions.

2. Grid model with an active power filter
This section introduces a general definition for state space models, followed by a
description of the models used for the plant simulation and for the controller.
2.1. State space models
Linear systems dynamics can be represented by a discrete-time state space model
(1)
with sampling time at
, system matrix

, state vector
, input matrix

, input vector
, disturbance vector
, and disturbance matrix
.
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2.2. Plant model description
A four mode switched grid circuit is given in Figure 1. From left to right, the supply voltage
denotes the external grid coupling, followed by the transmission line TL1 into the point
of common coupling PCC1. From PCC1, there is a feeder line F1 that leads to the rectifier
D1 (shown connected) and a parallel load line L1. There is a second transmission line TL2
connecting PCC1 with PCC2. From PCC2, there is a feeder line F2 that leads to the
rectifier D2 (shown disconnected), a parallel load line L2, and a compensation source CS.
The switching of the rectifiers D1 and D2 introduce harmonic distortion to the system,
which is to be compensated by the compensation source CS.
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Figure 1. Grid circuit with rectifier D1connected and rectifier D2 disconnected (Richter, 2018).

Depending on the switching state (on/off) of the rectifiers D1 and D2, the system is in one
of four mutually exclusive modes. The switching conditions are in Table 1. Each
configuration gives a different state space model, which is discretized by zero-order hold,
leading to the signal vectors
(2)
with the corresponding matrices

,

, and

.

Table 1. Four mode switching conditions for rectifiers D1 and D2
D2 on

D2 off

D1 on
D1 off
Source: (Richter, 2018)

2019, Editorial Universitat Politècnica de València
81

Active Power Filter Shape Class Model Predictive Controller tuning by Multiobjective Optimization

2.3. Simplified internal model description

Figure 2. Simplified controller model ideal current source disturbances (Richter, 2018).

For the controller, the simpler model in Figure 2 is used to reduce complexity for the MPC.
The difference is the replacement of rectifiers by ideal current sources. By excluding the
switching from the rectifiers the four mode model is disregarded, leading to a single
discrete-time state space model with signal vectors
(3)

and corresponding matrices

,

, and

.

This makes a mismatch between the plant model as in (2) and the controller model.
However, the MPC feedback from the plant corrects the states mismatch in each iteration.

3. Shape class model predictive control
This section introduces the harmonic shape class control concept, while describing the
necessary steps to reformulate a standard quadratic MPC into an LS3MPC.
3.1. Harmonic shape class
The harmonic shape class defines the reference dynamics of the LS3MPC to compensate the
total harmonic distortion (THD). The dynamics are given by the solution of the initial value
problem of the homogeneous ordinary second order differential equation (ODE)
(4)
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that leads to a fundamental harmonic signal
of frequency , zero offset, and arbitrary
amplitude. Approximating the second derivative in (4) by forward numerical differentiation
(5)
leads to a kernel form with harmonic shape class vector (Cateriano Yáñez et al., 2018)
(6)

3.2. Linear state signal shaping model predictive control
The unconstrained quadratic MPC minimization problem is (Maciejowski, 2002)
(7)
with future states prediction
, future states reference
, control input
change
, cost of control error matrix
, cost of control effort
matrix
, for the prediction horizon
, and control horizon
. This quadratic optimization problem can be reformulated into the minimization of
the harmonic shape class error by setting
to zero and embedding the harmonic shape
class from (6) into the cost of control error matrix (Cateriano Yáñez et al., 2018).

4. Multiobjective optimization
This section describes the MOO problem, including the definition of Pareto optimality, and
then presents the evolutionary algorithm spMODEx, which is used to solve it.
4.1. Multiobjective optimization problem
The MOO problem is formally given as
(8)
subject to

and
, with
as the vector of decision variables from
, searching the space , the objective function vector as
, and
and
as the inequality and equality constraints, (Reynoso Meza et al., 2017). This
optimization problem can be solved either by aggregating the elements of the objective
vector with a specific weighting
(9)

2019, Editorial Universitat Politècnica de València
83

Active Power Filter Shape Class Model Predictive Controller tuning by Multiobjective Optimization

or by first computing the Pareto optimal solutions and then choosing one of these.
4.2 Pareto optimality
A solution vector
is Pareto optimal if
, where
means that
is
not worse than
in all objectives, and is better in at least one objective. In other words,
the set of Pareto optimal solutions is the set of cost function vectors with the property that
no other vector can be found that is having all entries smaller than one of the solutions.
4.3. Multiobjective Differential Evolution with Spherical Pruning X
The algorithm spMODEx employs a version of the differential evolution algorithm as an
evolutionary algorithm. In addition, there is an archive to continuously update the
population of the differential evolution algorithm to prevent stagnation and ensure a well
spread Pareto front. The pruning algorithm applied is called spherical pruning. The general
working sequence of the algorithm is depicted in Figure 3.

Figure 3. Graphical representation of spMODEx (Richter, 2018).

5. Setup of experiment, simulation results and analysis
This section describes the tuning process of an APF using a MOO algorithm. First the cost
function, which is key for a successful controller tuning, and the tuning parameters are
given. Then the Pareto optimal solutions are presented and discussed.
5.1. Cost function and tuning parameters

The cost function addresses the following six objectives: The total harmonic
,
, and
; in , , and
respectively; the
distortion of the currents
apparent control power
in
, the reactive power factor (phase shift
between
and
) in and the root mean square value of
in . For detail on the
voltages and currents see Error! Reference source not found..
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The tuning parameters are the weighting factors of the shape classes for the different states.
For each state the shape class can ensure harmonic behavior by appropriately setting the
entries of the weighting matrices. A degree of freedom is a factor for the shape class. These
factors are chosen as decision variables.
5.2. Simulation results
To display the simulation results level diagrams are used. In Figure 4 the Pareto optimal
solutions for the tuning of the APF are given. One solution is hereby divided into six
different plots. To see one exact solution the numbers on the ordinate are used to identify a
solution, i.e. the costs of all objectives for one solution are on the same level.

Figure 4. Level diagrams of the Pareto optimal solutions, (Richter, 2018).

5.3. Results analysis and decision making
To select a suitable parameters set, this solution can be further pruned. E.g. solutions
having a THD value of more than 5% are not in compliance with standard grid codes such
that these solutions can be discarded. After this, a trade of between the remaining solutions
can be chosen as an informed choice.
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6. Summary and conclusions
In this paper a controller tuning procedure for the novel LS3MPC on the basis of MOO was
presented. The basics of shape classes are given and the connection to MPC is illustrated.
The applied MOO algorithm spMODEx is illustrated as well. As an application example,
the control of an APF is under investigation. The controller is tuned by optimizing the
factors of the shape class for the different states of the given grid model.
Future research is done by adapting the optimization problem of the underlying LS 3MPC
from an unconstraint to a constraint optimization problem, giving additional degrees of
freedom to the controller tuning, which could then efficiently be solved using the
spMODEx evolutionary algorithm.
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Abstract
Renewable energy sources can have considerable potential for
residential cost reduction, sustainable energy consumption and local
income production.
Our aim is to analyse the knowledge of Hungarian consumers about
renewable energy sources, their willingness to apply them and the
socio-demographic factors concerning these issues. To achieve the
research objectives, a nationally representative survey with 1000
people was launched in April 2019 in Hungary.
Based on the results of the questionnaire, it was concluded that the
information people have is below the average in the case of every
examined renewable energy source, which is especially true for
biomass-based energy sources. Convenience is almost as important as
environment friendliness. An excessively high rate of respondents (34
and 27%) is interested in solar panels and solar collectors, while 32%
of them are unwilling to use these energy sources.
It would be justified to extend this consumer research in the future for
more countries. The authors wish to clarify how the differences in
location, income status, residential segment and values influence the
spread of these energy sources in the EU and what tools could promote
their use in the future.
Keywords: energy, consumption, attitude, segmentation, knowledge
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1. Introduction
World energy consumption was about 567-578 EJ in 2017, which is still on the
increase – in 2017 by 2.2%, and by 1.7% on average yearly since 2006 (BP, 2018,
IEA, 2018). Within this, the consumption of the residential segment plays a
significant role both in the EU (42%) and in Hungary (35%) as well (Eurostat, 2019).
The Hungarian population spend 12.8% (35 EUR/capita/month) of their income on
energy sources, and this rate is even higher in the case of pensioners, singles and
lower income groups (KSH, 2019). At the same time, the rate of renewables in the
energy mix has stagnated for years worldwide (14%), it is a bit higher in the EU and
in Hungary than the world average (18-18%, IEA, 2018). Thus, renewable energy
sources can have considerable potential for residential cost reduction, sustainable
energy consumption and local income production.
Our aim is to analyse the knowledge of Hungarian consumers about renewable
energy sources, their willingness to apply them and the related socio-demographic
factors. To achieve the research objectives, a nationally representative survey with
1000 people was launched in April 2019 in Hungary.

2. Literature review
In their case study Assefa and Frostelld (2007) assessed the social acceptance of
energy technologies with regard to the knowledge and fear associated with them.
The findings of the study indicated that social acceptance was a crucial factor in the
future spread of these technologies, whereas the lack of reliable knowledge could
have extremely adverse effects on acceptance.
Prior to the current study, several surveys were already conducted in Hungary,
aiming at assessing the knowledge of different social segments concerning different
renewable energy technologies.
According to a questionnaire-based survey on energy recovery from by-products in
1996 by Bai (1998), with the polarization of the society the price of energy is
becoming a vital factor for an increasing number of people and this may outweigh
reasons of convenience. Biobriquette was found to arouse the most interest among
the participants of the survey.
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Tóth (2013) carried out representative research in one of the most underdeveloped
regions of Hungary (the valley of River Hernád), in which he concluded that people
were primarily motivated by the possibility of reducing costs, however their lack of
information hindered the selection of the appropriate energy source. Current
communication channels provided the population with little and often false
information. The knowledge of different age groups differed to a great extent and
owing to internet usage younger people showed more awareness. Current Geography
textbooks in elementary and secondary schools contained very little,
disproportionately distributed and outdated information about renewable energy
resources (Pajtkóné Tari et al. 2011). Only 10–15% of those surveyed in the area
were found to be willing to accept the implementation of large-scale renewable
investment projects in their own settlements.
Jobbágy conducted research among Hungarian motorists on biofuels. According to
his findings, respondents typically reflected a positive attitude to biofuels, especially
in terms of environmental protection, and their knowledge did not fall behind the
European or North American average. The main source of their knowledge was the
Internet, which is welcome on the one hand, since that is the quickest possible way
to acquire the latest, updated information. On the other hand, however, it also poses
risks, as false information is equally easily accessible and the source of information
is often difficult to verify (Jobbágy, 2013).
3. Methodology
In order to achieve the objectives of the research a nationally representative
questionnaire-based survey with 1000 people was launched in April, 2019 in
Hungary. During sampling in the given regions representativeness was per se
provided, thus its structure was fully compliant with the quota established previously
by the Hungarian Central Statistical Office (quota sampling).
The settlements in the given regions and the addresses in the settlements were
selected by drawing lots (simple random sampling). The so-called random walking
principle was applied in the designated settlements, which provided complete
randomness in the selection of suitable respondents. As a second step the person for
the interview from among the members of the households visited was selected by
using the so-called „birthday key”. The principle of the method is that the person,
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whose birthday comes closest to the day of the interview from among people of the
appropriate age (18 years of age or above) must be chosen for the interview.
As random sampling did not grant representativeness between the sample and the
population, the sample had to be corrected by using multidimensional weightings
according to gender and age. After correction the sample represents the composition
of population based on four factors (region, type of settlement, gender and age).
For the evaluation of the database, besides statistical indicators (mean, standard
deviation, frequency, median, mode), hypothesis tests were also carried out. During
this procedure, a test of independence (Chi-Square, contingency coefficient) was
used to determine the relationship between the different socio-demographic
categories and the most important economic and marketing factors influencing the
future spread of renewable energy sources. The level of significance used by us was
5%.
4. Results and Recommendations
Based on the results of the questionnaire, it was concluded that the information
people had was below the average in the case of every examined renewable energy
source, which was especially true for biomass-based energy sources. Convenience is
almost as important as environment friendliness.
The findings of our study suggest that the differences with regard to the basic level
knowledge about renewable energy resources can be summarized as follows:






Differences by gender
no difference: solar, wind, hydropower
there is a significant difference in favour of men: geothermal energy, heat
pumps, biobriquette, wood pellet, biogas, biodiesel, bioethanol
Qualifications play a significant role in the awareness of every examined
energy source, people with elementary schooling are significantly
uninformed as compared to others.
People living in the capital have heard less about wind energy and more
about geothermal energy, biobriquette, wood pellet, biodiesel, and
bioethanol than those living in other types of settlements. Solar- and
hydroenergy have been found to be at the same awareness level in different
types of settlements.
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Based on our research environment-consciousness does not make a
difference as regards awareness.
People with higher income are considerably more aware of energy sources
available at higher prices (geothermal energy, heat pumps, wood pellet,
biogas, biodiesel, bioethanol).

An excessively high rate of respondents (34 and 27%) is interested in solar panels
and solar collectors, 32% of them are unwilling to use these energy sources.
Overall, when buying energy, people make their decisions based mostly on cheap
running costs and convenience factors, rather than on environmentally friendly
considerations. For 54% of all respondents environment protection proved to be the
least important factor to consider.
It would be justified to extend this consumer research in the future for more
countries. The authors wish to clarify how the differences in location, income status,
residential segment and values influence the spread of these energy sources in the
EU and what tools could promote their use in the future.
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Abstract
The urgency for developing a circular economy is growing, and more and more
companies and organisations are concerned with the importance of adapting
their business to fit a changing economy. However, many analyses on the
circular economy are still rather abstract and there is a lack of understanding
about what circularity would mean for specific industries. This insufficient
insight especially seems to be apparent in the building and construction sector.
Besides, the building and construction sector is responsible for a major part
of energy use and emissions.
To tackle the issue of insufficient insight into the business consequences of
circular devlopments, further research is necessary. Therefore, we propose to
collaborate on a research project that aims to provide a more detailed level of
analysis. The goal is to identify drivers and barriers to make better use of
materials in the building and construction sector. This further research would
benefit from an international collaboration between universities of applied
sciences and industry from different European countries. An additional benefit
of the applied orientation would be the relevance for professional education
programmes.
Keywords: Circular economy; circular strategy; building materials; value
chain cooperation; circular business models.
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1. Introduction
There is common understanding about the necessity for a transition to a circular economy
(e.g. EC, 2015; UNCTAD, 2018; Mazzucato, 2018). However, many analysis and (policy)
discussion about the transition to a circular economy take place on a macroeconomic level
(e.g. Stahel, 2016; Ghisellini et al, 2016; Kirchherr et al, 2018). This makes terms such as
‘closing the loop’ and circularity catch-all terms, that do little to help businesses involved.
Therefore, we argue that a more detailed level of analysis is needed in order to identify
barriers that hold back the transition to a circular economy.
Because of their central role in consuming goods (UN, 2018) and energy (Chuchí et al, 2014)
we focus on the building and construction sector. For instance, the Dutch building and
construction sector is responsible for 50 percent of the resource use, 40 percent of the total
energy use, 35 percent of the CO2 emissions, and 30 percent from the total water usage
(Nederland Circulair in 2050, 2016) . Moreover, around 40 percent of all Dutch waste is
related to building or demolition work (CE, 2014; CBS et al, 2017). It is safe to assume that
the scale of these figures are similar in other European countries.
Therefore, the building and construction sector can be seen as an important actor in
actualizing the European Commisson’s Circular Economy Action Plan. With this plan the
European Commission aims to speed up the transformation of European industries to a
circular economy and thereby make European company fit for the future (EC, 2015; EC,
2019).

2. The situation in the (circular) building economy
In the quest to reach more sustainable development in the building economy, it is important
to use resources more efficiently, and to make the built environment more circular. One way
to contribute to this, is to use building materials in a circular way. This means to reuse
demolition materials – materials that stem from buildings that are being refurbished or torn
down. A lot of such materials are already available, and in the Netherlands there is already
quite a demand for this, due to government policies.
However, supply and demand are not yet connected. There are several obstacles still
hindering this. For example, demolition material is often quite old and does not fit current
technical requirements. Even when it fits these requirements, it is not easy to integrate them
into current building process, as these are often based on a software that needs a lot of
technical information about the materials, which is not always readily available for used
materials. Moreover, demolition materials often become accessible in moments that they are
not yet needed in other building projects.
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To reduce these obstacles, the transition to a circular building sector requires new ways to
collaborate, new processes, and new business models.

3. Questions that arise
In sum, there is need for more knowledge about and insight into the value chains within the
building and construction sector. Only then, it would be feasible to develop the companies
so they are fit for a ciruclair building economy. To gain more knowledge on this subject, we
focus on the use of materials in the building and construction sector, and we propose to start
up a research project that aims to answer the following research question:
What are the drivers and barriers to make better (re-)use of building and
construction materials?

In general both social and technical barriers will hamper the transition to a circular (building)
economy (De Jesus & Mendonça, 2018). In order to better understand these barriers for
specific materials in the building sector, we propose analyses that take different perspectives,
such as: technical analysis of requirements and feasible circular strategies, research on valuechain cooperation and/or circular (eco)systems, and analysis of circular business models.
This can lead to the following research sub-questions:


Which materials become available during refurbishing/demolishen processes? And
how many?



What circular strategies can be used to make better use of materials?



What are the requirements for reusing them?



How can a sector of industry organize their value chain to facilitate viable circular
strategies? What are the consequences for cooperation between actors involved?



What business models support circular use of building materials?



What circular business models can be proposed that support the reuse of demolishen
materials?
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4. Approach
Because of the major role of the building and construction sector in energy and material use
and the international dependence of value chains involved, it is beneficial to gather insight
from different European countries. Therefore, we propose to set up an international
collaboration of research insitutes and industry partners. The urgency of the matter and the
call for better understanding and even solutions, are arguments to take on an applied research
approach. This means that we aim to execute detailed level analyses in existing value chains
for both best practices and less performing examples.
We propose to base the analysis on case studies on existing building materials, such as
concrete, bricks and synthetic building materials, and their actual value chains. We can use
desk research based on both scientific and grey literature and in-depth interviews to answer
the research questions mentioned above.
In order to be able to set up this research we seek to combine different specialisations. As a
practice oriented research institute, HU University of Applied Sciences aims to transfer
knowledge and to develop skills that are relevant for professional practice. This means that
researchers from our institute have experience with practical oriented research projects,
where companies are involved. The research group involved has wide experience in the
construction sector and sustainable and circular urban area development. More specific, our
expertise lies in circular business models, ecosystem or network creation, and assessing
sustainable policy making.To form our collaboration we seek partners that have a knowledge
base in the (circular) building economy and/or indsutries that produce materials being used
in the building and construstion sector. Besides, we look for parnters with good relations with
companies, so case studies in several countries can be done, and a mulit-case study project
can be formed within different cultural contexts.

2019, Editorial Universitat Politècnica de València
96

Evert-Jan Velzing, Annemiek van der Meijden, Kitty Vreeswijk, Ruben Vrijhoef

References
CBS, PBL & Wageningen UR. (2017). Vrijkomen en verwerking van afval per doelgroep,
1990-2014 (indicator 0206, versie 13, 26 janauri2017). Retrieved from:
https://www.clo.nl/indicatoren/nl0206-vrijkomen-en-verwerking-van-afval-perdoelgroep
Cuchí, A.; Arcas, J.; Casals, M. & Fobella, G. (2014). Building a common home Building
sector – A global vision report. Produced by the Global Vision Area within the World
SB14 Barcelona Conference.
De Jesus, A. & Mendonça, S. (2018). Lost in Transition? Drivers and Barriers in the Ecoinnovation Road to the Circular Economy. Ecological Economics, 145, 75-89. doi:
10.1016/j.ecolecon.2017.08.001.
EC. (2015). Closing the Loop – An EU action plan for the Circular Economy. Brussels:
European Commission.
EC. (2019). Report from the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions on the
implementation of the Circualr Economy Action Plan. Brussels: European Commission.
Ghisellini, P; Cialini, C. & Ulgiati, S. (2016). A review on circular economy: the expected
transition to a balanced interplay of environmental and economic systems. Journal of
Cleaner Production, 114, 11-32. doi: 10.1016/j.jclepro.2015.09.007.
Kirchherr, J., Pisciceli, L., Bour, R., Kostense-Smit, E., Muller, J., Huibrechtse-Truijens, A.
& Hekkert, M. (2018). Barriers to the Circular Economy: Evidence From the European
Union (EU). Ecological Economics, 150, 264-272.
Mazzucato, M. (2018). Mission-Oriented Research & Innovation in the European Union – A
problem-solving approach to fuel innovation-led growth. Retrieved from: European
Commission; https://ec.europa.eu/info/sites/info/files/mazzucato_report_2018.pdf
Nederland circulair in 2050. Rijksbreed programma Circulaire Economie (2016). Den Haag:
Ministerie van Infrastructuur en Milieu & Ministerie van Economische Zaken.
Stahel, W.R. (2016) The Circular Economy. Nature, 531(7595), 435-438.
UN. (2018). 2018 Global Status Report – Towards a zero-emission, efficient and resilient
buildings and construction sector. United Nations Environment Programme.
UNCTAD. (2018). Circular Economy: The New Normal (Policy Brief No. 61). Retrieved
from United Nations Conference on Trade and Development (UNCTAD):
https://unctad.org/en/PublicationsLibrary/presspb2017d10_en.pdf

2019, Editorial Universitat Politècnica de València
97

5TH CARPE CONFERENCE
23-25th October 2019, Valencia (Spain)
http://dx.doi.org/10.4995/CARPE2019.2019.10198

Monitoring and evaluation of thermal comfort in urban areas:
application to Valencia city
David Alfonso-Solar1 , Paula Bastida-Molina2, Lina Montuori1, Carlos VargasSalgado2,
1
Department of Applied Thermodynamics, Universitat Politecnica de Valencia, Spain,
2
Department of Electrical Engineering, Universitat Politecnica de Valencia, Spain.

Abstract
In this paper, it is presented preliminary results of a methodology for thermal
comfort monitoring and evaluation in urban areas based on local metering of
ambient conditions and Rayman model application. In the framework of
GROWGREEN European project it was installed six monitoring stations for
data acquisition of air temperature, relative humidity, wind speed, solar
radiation and black globe temperature. Data of first 5 months of monitoring
and modelling of one location with Rayman model to calculate PET
(physiological equivalent temperature) is presented. Based on PET it was
calculated the percentage of hours with thermal comfort per month, and it was
made a comparison between PET and black globe temperature (GT) in order
to evaluate the suitability of GT as a single, low cost and robust indicator of
thermal comfort in urban areas.
Keywords: thermal comfort; monitoring; Rayman model; black globe
temperature
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1. Introduction
Climate change provides that heat stress periods frequency and intensity progressively
increase, especially in warm climates as Mediterranean one. Additionally, big cities present
the urban heat island effect so that built areas absorb more heat than natural areas (agricultural
or forest areas) (Oke, 1982). These facts provide a significant health risk for the population
(Rosenzweig et al , 2017) and comfort in outdoor areas is being reduced progressively and
so, specific criteria and detailed information about urban thermal behaviour should be
provided to urban management organizations (Blumberg, 2014 ; European Environment
Agency, 2012). Urban planning, maintenance and refurbishment should use this information
and focus on mitigating heat stress in warm climates cities.
GROW GREEN project through the delivery of four demonstration projects in a wide range
of different geographical, climatic, political, governance, societal and financial scenarios,
will establish the evidence that NBS1 (Nature-based solutions) in cities provide a costeffective, sustainable and replicable alternative to improve urban climate and water
resilience, and deliver social, environmental and economic benefits.
Valencia city, in the framework of GROW GREEN project 2, will demonstrate, through
specific pilot actions, the feasibility, multi-benefits and effectiveness of NBS for urban heat
management.
In this work it is presented preliminary result of heat stress monitoring and modelling results
for two locations. Specific climatic parameters (Temperature, humidity, solar radiation, wind
speed, black globe temperature) metering results (since January 2019), and PET
(Physiological Equivalent Temperature) modelling through RAYMAN model will be
compared.

2. Methodology
For outdoor comfort evaluation, in two different urban locations in Valencia (Spain) city, it
will be used PET (Physiologically Equivalent Temperature). The PET index has been used

1

According to European Commission (EC) definition , Nature-based solutions are actions inspired by, supported by or copied from

nature and which aim to help societies address a variety of environmental, social and economic challenges in sustainable ways.
2

Grant Agreement number: 730283 — GROW GREEN — H2020-SCC-2016-2017/H2020-SCC-NBS-2stage-2016.

http://growgreenproject.eu/
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many times for urban bioclimatic studies (Matzarakis et al., 1999 ; Matzarakis and Endler,
2010) to evaluate outdoor comfort and heat stress.
In order to calculate PET values, which is a complex issue, it has been selected RAYMAN
model (Matzarakis et al., 2007, 2010) software which facilitates these calculations based on
accurate information about weather conditions and obstacles (buildings and trees).
For the evaluation of PET it is necessary local metering of air temperature, wind, relative
humidity and solar radiation. Additionally it is needed information about obstacles for solar
radiation as buildings and trees to evaluate heat stress indicators, as PET, using software
RAYMAN model.
2.1. Locations and monitoring equipment
It has been selected one location with high insolation, location A (all obstacles with height
lower than 25 m and at distances higher than 55 m) in Figure 1, and another, location B
partially shadowed due to many trees (height of about 12-20 m) in the south according to
observer (metering box) position (see Figure 2).
LOCATION A

Figure 1. Location A: high insolation (Braile street, Valencia, Spain)
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LOCATION B

Figure 2. Location B: partial shadowing with trees (Andreu Alfaro street, Valencia, Spain)

For heat stress monitoring purposes it has been used a HSM (heat stress monitoring box),
see Figure 3, with acquisition of data about black globe (BG) temperature, air temperature,
humidity, wind speed and solar radiation. HSM boxes are attached to urban street lights posts
and, always, south oriented.

Figure 3. HSM - Heat stress monitoring box.
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In location A it has been checked that in Winter (January 2019) this box is metering
undisturbed solar radiation from 9:00 in the morning to 18:00 in the afternoon, and so in
summer (really may 2019) from 8:00 to 20:00.
Black globe3 temperature consists of a hollow copper sphere (90 mm diameter) painted matt
black, to absorb radiant heat, with a temperature sensor at its centre.
2.2. PET and Black globe evaluation and comparison
Both locations will be modelled with RAYMAN model software to evaluate PET in each
hour during 6 months (from January to June 2019), and direct metering of black globe
temperature is provided by HSM boxes (also hourly). With PET hourly values it will be
calculated thermal comfort hours according to the following reference table (Matzarakis et
al.,1999):
Table 1. Thermal perception PET ranges.

Max.
41
35
29
23
18
13
8

3

Min.

Thermal perception

>41
35
29
23
18
13

Extreme heat stress
Strong heat stress
Moderate heat stress
Slight heat stress
No thermal stress
Slight cold stress

8
4
<4

Moderate cold stress
Strong cold stress
Extreme cold stress

For further information please see ISO 7726. Ergonomics of the thermal environment - Instrument for measuring physical

quantities". Geneva, Switzerland: International Organization for Standardization. November 1998.
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It will be compared, hour by hour, PET values with black globe (BG) temperature in order
to evaluate the possibility of using BG as a single, simple and low cost indicator to monitor
heat stress.

3. Results and discussion
In Table 2 it is included thermal perception hours evaluation in locations A and B
(according to PET results):
Table 2 . Thermal perception hours

Thermal perception
Extreme heat stress
Strong heat stress
Moderate heat stress
Slight heat stress
No thermal stress
Slight cold stress
Moderate cold stress
Strong cold stress
Extreme cold stress

LOCATION A
Time(h)
32
187
426
580
529
744
636
574
612

%
0,74
4,34
9,86
13,42
12,23
17,23
14,73
13,30
14,16

LOCATION B
Time(h)
51
144
192
277
438
838
992
800
589

%
1,2
3,3
4,4
6,4
10,1
19,4
23,0
18,5
13,6

Considering HEAT STRESS as the addition of (Extreme heat stress) + (Strong heat stress)
+ (Moderate heat stress), it was concluded that there was HEAT STRESS 15% of the time in
location A (where no shadowing is available) and only 9% of the time in location B. However
it is interesting to notice that extreme heat stress hours are very low in both locations but
slightly higher in location B. Looking at specific simulation results it was concluded that this
is due to the fact that, as shadowing is only partial, when solar radiation was not blocked and
temperature was high (aprox. in the mornings from11:00 to 15:00, during may and june.)
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PET was, sometimes, higher because wind speed (that usually improves thermal comfort in
hot periods) was partially reduced by the trees.
In Figure 4 it has been included the comparison of PET and black globe temperature (January
– June 2019, hourly values):

Figure 4. PET and Black globe temperature comparison

It can be concluded that there is an strong relationship and using linear approximation (other
equations where tested but fitting was no improved significantly), it was observed an average
error of 1.7 degree (with standard deviations of about 1.5 degrees, so most values with an
error lower than 3.2 degrees) when calculating PET only with black globe temperature.

4. Conclusions
Monitoring of heat stress was performed in Valencia from January to June 2019 in
two different urban locations. RAYMAN simulations provided PET values and it
was concluded that 9-15% of the time there was heat stress. For accurate PET
modelling it was necessary many outdoor conditions parameters (temperature, wind,
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humidity, solar radiation) however, based on preliminary results, acceptable
approximations (average error or 1.7 PET degrees for absolute values in the range
20 – 50 PET degrees) can be done using just one metering variable, which is black
globe temperature. However, more different locations and longer monitoring periods
will be necessary to confirm these results.
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Abstract
Spanish electrical generation has traditionally included high pollutant
energy resources, like fuel or carbon. However, disturbing ever-increase in
the average temperature of Planet Earth has led to a search for sustainability
in the energy scenario. Therefore, Spanish electrical generation mix is prone
to replace contaminant energy resources by non-contaminant, such
renewables. Concretely, Spain is one of the countries with more solar peak
annual hours. Nevertheless, having enough space to increase solar fields has
been widely question. In this paper, an unrealistic scenario where all the
annual Spanish consumption would be covered by photovoltaics is deeply
analysed. Considering real electrical Spanish consumption data from 2017,
required total quantity of solar panels has been quantified. Additionally, the
study takes the hypothesis that all the panels should be placed on Spanish
sunny desert zones for two main reasons. First, total solar peak annual hours
there are higher than in other Spanish regions. Last, making there the
installation would give use to previous wasted zones. Obtained results
indicate that around 691 million of 330Wp solar panels would be required for
this issue, taking up 3799 km2. This space means only a 0.77% of all Iberian
Peninsula. These outcomes clearly show that there is suitable and enough
space to increase solar fields in Iberian Peninsula.
Keywords: Photovoltaics, solar fields, space, increase, Iberian Peninsula.
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1. Introduction
Our Planet has been suffering a worrisome temperature growth for years, caused mainly by
the enormous amount of carbon dioxide emitted to the atmosphere. If average temperature
of Planet Earth continues increasing, the consequences for coming generations will be
devastating (Ziegler, Morelli, & Fawibe, 2019). Preventing this situation has become one of
the most important problems for almost every country. Therefore, a wide range of
preventing climate change policies are being develop all over the world.
Regarding Spain, electrical generation has traditionally used high polluting sources, like
fuel or carbon, or low polluting sources like natural gas. In 2016, electricity generation mix
was formed by a 7% of fuel sources, 18% of carbon sources and 17% of natural gas
sources. Non-polluting electricity generation sources (nuclear and renewables) represented
57% of all the generation mix. However, renewables had only a weight of 25% of the total
mix (“International Energy Agency,” 2018). The necessity of reducing CO2 emissions
together with the recent Spanish policy measures to promote renewable energies have
boosted the introduction of higher levels of renewable sources for electricity generation,
with the corresponding reduction of high polluting sources (“Red Eléctrica de España |
Series estadísticas nacionales,” 2017).
Furthermore, Spain is one of the countries with more solar peak annual hours, so that
photovoltaic solar energy could be the most suitable renewable energy to produce large
quantities of clean energy (Saiz Jiménez, Hurtado Pérez, & Saiz Melia, 2017). The Spanish
regions with the highest number of solar peak annual hours are placed in the south-east of
Iberian Peninsula, where vast and wasted desert zones are placed. Hence, using these areas
to create big solar photovoltaic fields seems a great solution to generate clean energy.
The aim of this research is to finally calculate if Spain has enough and suitable space to
increase solar fields. To this issue, an unrealistic scenario where all the 2017 annual
electrical Spanish consumption is covered by solar photovoltaic energy has been studied.
Canary Islands and Baleares Islands are not consider in this work, so that only Iberian
Peninsula is taken into account.

2. Design process
2.1. Solar peak annual hours
The total quantity of solar photovoltaic energy necessary to cover all the Iberian Peninsula
electrical consumption should be calculated considering that the solar fields will be placed
in the Spanish regions with highest solar peak annual hours. These communities are the
ones located in the south-east of Iberian Peninsula, like Murcia, Almería, Jaén, Granada o
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Albacete. It won’t be optimal to install them in the Vasc Country or Navarra, for instance
(AEMET, 2019).
Moreover, it is necessary to design the installation for the most unfavorable month, being it
the one with the highest relation between electrical demand and solar photovoltaic
generation. Since the installation will be placed in Iberian Peninsula, this month will be a
winter month because it is in this season when solar radiation is lower. For this situation,
most suitable annual tilt of solar panels is 60º, so that winter solar gain is facilitated
(Bastida Molina, 2016).
Hence, using free software tool PVGIS, it is possible to obtain monthly solar radiation for a
60º tilt for every south-east region of Iberian Peninsula measured in solar peak hours
(SPH). With these data, average monthly south-east Spanish regions radiation is calculated.
Table 1. Iberian Peninsula monthly SPH.
Month

Murcia

Almería

Jaén

Granada

Albacete

Average

January

154,38

158,41

138,88

149,11

128,34

145,82

February

151,20

162,12

151,20

153,72

140,28

151,70

March

184,76

196,54

180,42

184,45

171,74

183,58

April

161,10

173,10

155,70

156,60

155,40

160,38

May

161,51

165,23

159,65

158,10

155,62

160,02

June

157,20

156,60

159,60

158,70

155,70

157,56

July

170,50

167,71

176,08

174,22

175,15

172,73

August

179,80

182,59

189,41

187,55

181,97

184,26

September

169,80

179,70

177,90

178,80

170,40

175,32

October

173,60

183,21

178,56

185,07

165,85

177,26

November

149,10

157,80

144,00

152,10

132,90

147,18

December

140,43

154,69

136,40

149,42

124,00

140,99

Source: PVGIS (2019).

2.2. Electrical demand
The present work is referred to 2017. Monthly real electrical demand of Iberian Peninsula
of this year is obtained from (“Red Eléctrica de España | Series estadísticas nacionales,”
2017).

2019, Editorial Universitat Politècnica de València
108

Assessing the increase of solar fields in Iberian Peninsula

Table 2. Monthly electrical demand of Iberian Peninsula (GWh)
Month

Electrical demand

January

23.078

February

19.959

March

21.087

April

18.963

May

20.205

June

21.680

July

22.413

August

21.769

September

20.145

October

20.161

November

20.893

December

22.151

Source: Red Eléctrica Española (2017)

2.3. Most unfavorable month choice
Once average monthly SPH (Table 1) and Electrical Demand in 2017 (Table 2) of Iberian
Peninsula are determine, it is possible to stablish what is the most unfavorable month in
terms of energy. This month will be the one with highest relation between electrical
demand and solar photovoltaic generation (Bastida Molina, 2016). Average monthly
radiation is expressed in SPH, which is equivalent to kWh/m2. For having a coherent
relation between this parameter and monthly electrical demand, this last term should be
expressed in kWh, as Table 3 indicates.
Table 3. Most unfavorable month choice.
Month

SPH

Electrical demand
(kWh)

Relation

January

145,82

23.078.000.000

158.259.271,45

Source: PVGIS (2018), Red Eléctrica Española (2017) and own elaboration.

Finally, most unfavorable month is January, as Table 3 shows, so that the installation will
be design for this month. On the one, it is verify that this month takes places in winter, as
previous hypothesis has stablished. On the other hand, the solar photovoltaic installation
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needs to be design for this month, since it is the one with highest and most unsuitable
energy conditions.

3. Number of solar photovoltaic panels
Considering the month of designing (the most unfavorable in terms of energy), the
electrical demand and the SPH of this month, the total number of solar panels to install
could be calculated and therefore the total solar photovoltaic power. Designing parameters
are summarized in Table 3.
The total initial power of the installation (Pi) can be expressed by equation (1), where Ed
represents monthly electrical demand of January and SPH indicates the quantity of solar
peak hours of the same month.
𝑃𝑖 =

𝐸𝑑
𝑆𝑃𝐻

(1)

This factor needs to be increased by two more terms (Bastida Molina, Saiz Jiménez, Molina
Palomares, & Álvarez Valenzuela, 2017), like equation (2) shows. Hence, final total power
of the installation (Pf) can be determine.
On the one hand, term k1 encompasses all the global losses that could occur in the
installation and that are all different in nature. Some of these losses could be the reduction
of the installation efficiency due to the accumulated dirt on the panels, drops in voltage in
wires, differences among fabrication tolerances of the equips, differences among the
operation of the panels…(Lu & Zhao, 2019). A wide span of studies claim that obtaining
the exact value of this term turns out to be certainly complicated, since it does not follow a
mathematical method and the variability of all the losses that it includes is very diverse
(Bastida Molina, 2016; Bastida Molina, Saiz Jiménez, et al., 2017; Bastida Molina, Saiz
Jiménez, & Molina Palomares, 2017). These works have quantified this term in 1.2,
meaning that initial power of the solar field is increased in a 20%.
On the other hand, term k2 includes the losses of solar panels due to the test of time. This
information should be given by the manufacturer. As standard procedure, panels suffer a
lineal decrease of their efficiency due to the test of time of 20% during the firsts 25 years,
so that k2 has a value of 1.2. (“Garantía lineal potencia Módulos Fotovoltaicos Estándar
ATERSA,” 2013).
𝑃𝑓 = 𝑃𝑖 · 𝑘1 · 𝑘2

(2)

Once total final power of the installation is obtain, it is possible to calculate the quantity of
panels (Np) of the solar field in question. To this issue, it is considered that an individual
panel has a nominal power of 330 Wp (Saiz Jiménez et al., 2017). Equation (3) is used to
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this aim, where total final power of the installation (Pf) and the nominal power of an
individual panel (Pp) are considered.
𝑁𝑝 =

𝑃𝑓
𝑃𝑝

(3)

Applying this methodology, it has been possible to know that the solar field in question
would ideally be formed by 691million of panels with 228 GW of total power, like Table 4
indicates.
Table 4. Number of panels and total power of the solar field in question.
Number of pannels (million)

Total power (GW)

691

228
Source: Own elaboration.

4. Area of the total installation
The total area of the studied solar photovoltaic installation depends on the horizontal area
of the solar panel (Ah) and the distance to dispose among rows of panels to prevent them
from shading (d).
Standard dimensions of 330 Wp solar photovoltaic panels are about 1960·40·990· mm
(height · width ·length). Moreover, its tilt is also defined (60º), as the most unfavorable
month in terms of energy is January. Hence, considering both factors, horizontal area of
solar photovoltaic panels could be obtained with equation (4), where l indicates length
dimension, h high dimension and t represents the tilt.
𝐴ℎ = 𝑙 · ℎ · 𝑐𝑜𝑠(𝑡)

(4)

This area should also be increased by the area that needs to be provided among rows of
panels to prevent them from shadowing (Oh & Park, 2018). The methodology followed to
determine the appropriate distance lies in multiplying relative height of the panels by a
factor. This factor depends on the latitude of location of the installation, that acquires a
value of 40º for Iberian Penninsula. Equation (5) is used to calculate the distance among
rows of panels, where d indicates distance, lat latitude and h height.
𝑑=

1
·ℎ
𝑡𝑔(61 − 𝑙𝑎𝑡)

(5)

Therefore, the required area among rows of panels to prevent shading (As) could be obtain
by equation (6), where distance (d) and length of the panel are considered (l).
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𝐴𝑠 = 𝑙 · 𝑑

(6)

Finally, considering these two areas, the total area that takes up one individual panel (Ap)
could be obtain by equation (7). Knowing this value and the total number of solar
photovoltaic panels that formed the installation, the total area (At) that the solar field needs
is finally determine by equation (8).
𝐴𝑝 = 𝐴ℎ + 𝐴𝑠

(7)

𝐴𝑡 = 𝐴𝑝 · 𝑁𝑝

(8)

Hence, it has been possible to determine the total area that the solar photovoltaic field
required to cover all the electrical demand of Iberian Peninsula would take up: 3799 km2.
Table 5. Total area of the solar photovoltaic field in question (km2).
Total area
3799
Source: Own elaboration.

5. Conclusions
The uncontrolled quantity of CO2 emissions that have been emitted to the atmosphere for
years have led to a disturbing temperature raise of Planet Earth. A wide span of climate
change policies are being developed in almost every country, so that most polluting
activities tend to disappear.
Regarding Spain, its electrical generation mix is suffering a transformation, since renewable
energies are being introduced. Therefore, with this paper it has been possible to verify that
the high number of annual SPH of Spanish Iberian Peninsula (1957) make solar
photovoltaic energy an ideal clean energy to generate electricity in this country. Moreover,
the unrealistic scenario of covering all the electrical consumption that was really demanded
in 2017 with solar photovoltaic energy has been analyzed. Results have proved that the
required solar field would take up an area of 3799 km 2, which only represents a 0.77% of
all Iberian Peninsula. South-east regions of Iberian Peninsula are the most suitable ones to
place the installation for different reasons. First, these communities are the ones with
highest SPH of the Peninsula. Last, large desert zones with no use are located in south-east
regions, so installing the solar field there would give use to a previous wasted zone.
To sum up, Iberian Peninsula is likely to increase the percentage of solar photovoltaic
energy in the electricity generation mix since it has suitable and enough space to achieve it.
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Abstract
The implementation of sustainable development and the associated values in
consumer behavior is becoming more and more emphasized as well as the
increased attention to our health. In both value dimensions, consumer interest
is constantly increasing, and the demand for healthy and sustainable products
is growing. In our research, this trend was primarily investigated in the field
of food consumption. The research was based on the segmentation theory of
NMI’s LOHAS (Lifestyle of Health and Sustainability).
The research consisted of three parts. First, in a nationally representative
survey, we examined the commitment of Hungarian adult consumers to the
aforementioned values (N = 1000), then high school students (N = 1000), and
finally, university students (N = 298) were interviewed on the same topic. In
each case, principal component analysis was used to isolate the individual
value dimensions and then cluster analysis was used to identify the various
segments. In all of the three studies, each group was significantly separated
from each other by the values of health consciousness and sustainable
development.
Based on our results, it can be concluded that the younger age group is more
strongly committed to the tested values than the older generation.
Consequequently, younger generations can be considered a potential
consumer market for products and services representing sustainability and
health awareness. We believe that further European research on this topic
would be useful for both the researchers and the business sector.
Keywords: sustainability, health, consumer behavior, LOHAS
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1. Introduction
Creating an environment, in which the present and future generations can live and grow in
peace and good environmental conditions is a priority for all societies (Kiss et al., 2016).
The challenge of implementing sustainable development at the practical level and taking
action is to identify it as a global problem, so it is further away from our individual interests.
Numerous studies report that consumers perceive this question as a responsibility of
government bodies, companies and not their own (NMI, 2015, Kiss et al., 2018).
In the present study, we have collected research findings, models, and theories that are
relevant to the examination of a group that seeks to act as consciously as possible when
making consumer decisions, taking into account global issues and personal development. In
recent years, there have been several groups identified as having a value dimension associated
with one or another issue of sustainable development, namely groups that are
environmentally conscious, ethical or ethnocentric. Below, we present the LOHAS (Lifestyle
of Health and Sustainability) market segment and its attitudes based on international,
Hungarian and our research. (Kiss et al., 2018).

2. The Lifestyle of Health and Sustainability segment
“LOHAS is an umbrella acronym that stands for Lifestyles Of Health And Sustainability.
Both for people and the planet it refers to a wide range of industries, corporate activities and
products/services that are designed to be environmentally conscious, sustainable, socially
responsible, and/or healthier” (French & Rogers, 2015, p. 1). The Natural Marketing Institute
was the first to make this segment known worldwide and to do more research to gain a deeper
understanding of this segment. Although Baker identified them before 1999, research on the
subject started only after 2005. Already in the early years, the LOHAS Group emphasized
personal values about “self and about the social and natural worlds”. In addition, they are
willing to pay extra for products, which could represent their commitment to these values
(Emerich, 2011). The LOHAS Group actively defends its environment and makes its
purchasing decisions that way. It takes into account the factors that are best for your own
health and that of our planet. They are lifestyle oriented, keeping individual interests in mind.
They represent the largest customer group in the green and socially responsible product
market (NMI, 2008, Kiss et al., 2018).
Harding (2010) divided the LOHAS market into five segments (Figure 3), and added the
importance of Social Justice. In his view, it is along with these values that the most profitable
products and services for the LOHAS segment can be created and sold (Kiss et al., 2018.
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Figure 3: LOHAS market
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Source: Harding, 2010

However, because of hedonism and its seemingly contradictory values experts question
whether the members of LOHAS lifestyle can really be considered the consumer group to
achieve the most sustainable consumption. For this reason, we found it necessary to extend
our research to another segment as well, which is also dedicated to sustainable consumption
(Balsa-Budai – Szakály, 2018).
The segment of voluntary simplifiers, also known as Lifestyle Of Voluntary Simplifiers was
identified in the 1930s in America (Gregg, 2003). The representatives of this lifestyle - as the
acronym of their name implies - primarily strive to create a simple, sustainable lifestyle where
they turn away from materialistic values and the pursuit of maximizing material wealth
(Balsa-Budai – Szakály, 2018).

3. Materials and methods
The review of the literature highlighted which values best describe the LOHAS lifestyle.
Based on the results of the content analysis of them, a list of statements was made containing
50 elements, 21 of which were analyzed later (Szakály et al, 2017).
For the examinations, two methods were used to make the dimensions of values, and create
consumer segments. This study will show significant and eligible results only.
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The first examination is based on a nationally representative questionnaire. The survey was
carried out in Hungary in 2014, involving 1000 people. Representativeness, regions and
settlement types are provided by the quota sampling method (Szakály et al., 2017).
The aim of the second examination was to examine the conscious consumer and health
behaviour on a sample representative of the sex and age of the population of Hungarian
secondary school students (n=1001) (Kiss et al, 2016).
The third study focused on university students’ opinions, it was based on a non-representative
survey which involved 298 people. (Budai – Szakály, 2018).

4. Results of our research studies
Over the past five years, we have conducted four pieces of research on the LOHAS segment.
Three of them will be introduced here. We examined the Hungarian adult population,
Hungarian university students and Hungarian high school students.
3.1. Findings on Hungarian adults
Based on the results five value-based segments can be distinguished. These segments were
the Young Trend Followers, the Ethical Tradionalists, the Young Environmentally Conscious
People, the Uninvolved Elderly People and the Disappointed Pessismists. The biggest cluster
was the Young Trend Followers and this group reflects the characteristics of the LOHAS
consumer lifestyle to the greatest extent. However, this segment cannot be considered as a
fully engaged consumer group by LOHAS values, so further segmentation of this group was
needed. As a result of this the third subgroup of this further segmentation emphasizes ethical
competence and most claims are identified by the LOHAS consumer group. This segment
accounts for 8.7% of the Hungarian population. Further research is needed to determine
similarities in value orientation with other Eastern European countries, where the social and
cultural background is very similar to Hungary and to compare Hungary with western
countries to discover differences in consumer attitudes (Szakály et al., 2017).
4.2. Findings on university students
In the examination of university students, with factor analysis six value dimensions were
defined. They are as follows: the health conscious, the sustainable development, the social,
the product-oriented, the traditionalist and the individualist. Based on the dimensions four
segments were created by K-means cluster analysis. These were the Ambitious
Trendfollowers, the Conscious Simplifiers, the Traditional Individualists, the Health
Conscious people. In the case of the LOHAS consumer group, the Ambitious Trend
Followers (the cluster size was 25.1% of the students asked) reflect the characteristics of the
LOHAS consumers’ lifestyle to the greatest extent. In the case of the LOVOS consumer
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group, the most dedicated cluster was the Conscious Simplifiers (the cluster size was 34.55%
of the students asked). However, this segment does not entirely reflect all the values of the
LOVOS consumers’ lifestyle, so further research is necessary in the future (Balsa-Budai –
Szakály, 2018).
4.3. Secondary school pupils’ attitudes to health and sustainablity
For the examination of the youngest group, the principal component analysis was used, which
could discover five value dimension which was similar to the findings on adults. These were
as follows: the trendy individualist, the health and environmentally conscious, the authentic
patriot, the altruist ethical and the follower of firm ethical behavior. With them, we could
determine four segments with K-means cluster analysis. The segments were named as
Conscious trend avoiders (who could be similar to Conscious Simplifiers), Responsibility
Avoiders, Passive first-year pupils and Conscious individualists (who can be identified as the
LOHAS group).

Discussion
As discussed earlier, the implementation of sustainable development and the associated
values in consumer behavior is becoming more and more important as well as our health. In
both value dimensions, consumer interest is constantly increasing, and the demand for
healthy and sustainable products is growing.
In our research, we have explored the Hungarian conscious segments, and this knowledge is
useful for companies and the state. Further international research would provide an
opportunity to discover and compare global and local needs and attitudes and to better
understand the market opportunities of conscious lifestyles.

References

Balsa-Budai, N. & Szakály, Z. (2018): A fenntartható értékrend vizsgálata debreceni
egyetemisták körében (The investigation of sustainable values among the students of the
University of Debrecen). Táplálkozásmarketing (The Hungarian Journal of Nutrition
Marketing), 5(1), 3-20.
Kiss, V. A., Kiss, M., Popovics, P. & Szakaly, Z. (2018): Examination of Lifestyle of Health
and Sustainability market groups with particular focus on Hungary. In: Gazdecki, M. –
Gorynska-Goldmann, E. (eds.) Relationships on Food Markets – Consumers’ perspective.
Poznan University of Life Sciences.
....

2019, Editorial Universitat Politècnica de València
118

5TH CARPE CONFERENCE
23-25th October 2019, Valencia (Spain)
http://dx.doi.org/10.4995/CARPE2019.2019.10223

Shaping future research agenda on sustainability research within
the CARPE network
Erlijn Eweg1, Martijn Rietbergen2
1,2
Research Center Healthy and Sustainable Living, University of Applied Science Utrecht,
The Netherlands

Abstract
Within the involved Higher Education Institutes of the CARPE network, many
research groups are working on sustainability related topics. However, the
expertise of these research groups are not fully exploited if it comes to
acquiring new opportunities for externally funded research projects. This
proposed project aims at developing a research community among CARPE
partners involved in sustainability research, to shape a joint future research
agenda on sustainability research, and to explore how to get the most benefits
out of our cooperation.
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1. Introduction
CARPE was founded in November 2011. A CARPE university conducts research and
provides education that is demand-driven and which contributes to innovation of the
professional practice; with strong links to small and medium enterprises (SMEs), large
enterprises, the public sector and local and regional governments. Over the last years CARPE
colleagues have been offered several opportunities to learn about mutual interests and
expertise’s (e.g. at CARPE conferences and workshops), leading to a consolidation of the
consortium and having teachers, researchers and support staff feel closely linked with
CARPE partners. The CARPE partners aimed to encourage cooperation in European research
programs, jointly develop educational programmes and exchange students and staff and
many times with success.

2. CARPE and sustainability
Since the beginning of the 21st century the majority of the world population lives in urban
areas. This urbanization poses important challenges for cities of the future: how do we solve
the problems related to energy mobility and waste? And how can we solve that in a smart
way, for example with the help of ICT? The future of human mankind depends to a great
extent on whether we will be able to boost the sustainable development of cities. All CARPE
university embrace the topic of sustainability in their own urban living environments. The
main question that we like to explore is if our cooperation can be further strengthened
(organized) aiming at developing integrated sustainable solutions for economic, social and
environmental problems in urban areas in various European regions.
2.1. The experience so far
At the CARPE conferences, and as an outcome of the cooperation in the former IP (Intensive
Programme) project ISA (International Sustainable Architecture), awareness was risen
among the CARPE partners that an integral approach to realize sustainable cities is needed
and that the best results can only be reached in tight cooperation with our stakeholders, the
municipalities or local authorities or companies. Different disciplines have to work together
to tackle the challenges, for example disciplines like Built Environment, Engineering, Urban
Development, but also concerning Creative Engineering, Design, Economics, Socials,
Community, Governance and Incubator Facilities. As follow up on ISA, in 2014 a strategic
partnership was developed, the so called ESSENCE project, about European Sustainable
solutions for Existing and New City Environments. The subject of ESSENCE was to develop
sustainable solutions for existing and new city environments. Although the project ended in
2016, jointly developed learning material is still in use by various partners of this project. A
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minor programme on smart sustainable cities is yearly offered by HU Utrecht, with
participation of teaching staff from Hamburg, Turku, Valencia and Manchester.
As a follow up of this cooperation, another Erasmus project was started, a Capacity Building
project called SAUNAC, meaning: Sustainability Alliance of Urban Networks in Asian
Cities. This Capacity Building project aimed to increase employability, skills for new
business creation, active participation of young people in society and sense of initiative and
(social) entrepreneurship especially concerning environmental awareness. Through
opportunities for learning mobility and joint efforts from education to societal challenges the
competences/skills regarding the contribution to society and environment were improved.
Both projects did give answers to one key issue on the EU's agenda for change: "… a greater
focus on investing in drivers for inclusive and sustainable economic growth..." iWith the
international dimension of education and training, we could promote diversity and intercultural awareness especially for sustainable urban areas.
Apart of the activities above, each CARPE university contributes to the subject of
sustainability by preparing Open courses, based on their specific expertise and interest in the
course topics (people, planet, profit, methods, and projects). Until know we have seen that
the CARPE partners bring in expertise knowledge on the following specific competences, as
shown below:


HU: Social innovation, co-design, blended learning approaches, sustainable
renovation, policy regulations, city design; healthy living effects of sustainability,
energy systems;



UPV: Building integrated modeling, materials integration, construction technology
systems, and landscape design & green infrastructure;



HAW: Logistics and transport, smart grids, electric transport, ICT, climate
adaptation;



MMU: Future cities, Eco-innovation, business models for sustainable energy,
facilitating entrepreneurial activities;



TURKU: Water in the cities, energy in the cities, environment & wellbeing in the
city; circularity.



Debrecen: Health in relation to pollution, water management, linguistics

2.2. Bottlenecks
In our cooperation we notice some bottlenecks that affect the success of our cooperation.
First, we identified that in the cooperation nowadays, we often depend on actual calls for
funding of our activities. And it might be that reacting on opportunities, is not always the best
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strategy to be successful. Second, we do not know whether these subjects /calls are in line
with the strategic choices of each university. At the moment we cannot oversee whether these
subjects do correspond only to the involvement of certain active research groups, or do they
correspond with the specialism of the university? Third, cooperation has often not been
formalized, and depends on good will of individuals. E.g. the minor Smart Sustainable Cities
in the Netherlands has to be organized each year again, and depends on guest speakers from
other CARPE universities, and the opportunities for student research projects abroad. Better
knowledge of the specialisms of each other, better alignment of the research within the Carpe
partners, could be an interesting approach to start with. As the rector from UPV explains “If
we want to turn them [the proposals] into successful initiatives, we need to work together
within support structures that benefit our projects and make them stand out in today’s highly
competitive environment”ii.

3. The future challenge for CARPE
Resuming, we can conclude that the development of integrated sustainable solutions for
economic, social and environment challenges in urban areas is demanded. Over the last
decades important geographical, demographical and environmental changes have taken place
in the urban environment. The rate of urbanization increases rapidly, urban population is
increasingly ageing and environmental pressures in especially urban areas are growing. The
need for a transition towards more sustainable cities requires a reinforcement of academic
programs that educate professionals able to develop viable solutions for smart sustainable
cities. By our experiences we think that our knowledge and expertise on societal challenges
will improve the quality of possible solutions with impact on regional societies, as a result of
the cooperation between CARPE partners (universities) and national, regional and local
government. The need for these solutions are underlined also by the European Commission
iii
: "Higher education is at the heart of Europe's ambition to become a smart, sustainable and
inclusive economy: it plays a crucial role in individual and societal advancement; and, with
its impact on innovation and research, it provides the highly skilled human capital that
knowledge-based economies need to generate growth and prosperity."
3.1 CARPE research
In the context of urban-societal needs we have to form an integral approach to obtain
sustainable cities, with involvement of national, regional and especially municipal
governments, whose important role in setting a vision for sustainable cities was appointed
already in Rio 20+ (art. 136 RIO 20+ decisions). The shared vision on sustainable cities
between HEIs and authorities is essential for the cooperation on smart sustainable cities. The
participating organizations can learn from each other’s approaches and we have to learn to
work better together on societal challenges in the new cultural environment with innovative
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approaches. Collaborative learning within CARPE on Smart Sustainable Cities can be left up
to a next phase of development: building a community of research and practice, a system for
peer feedback and preserving knowledge gained in projects. We like to explore 3 subjects
with you during the conference in Valencia, October 2019, to resolve the former mentioned
bottlenecks:
-

Can the development of a community of practice and research, or even a joint
research center on Smart Sustainable Cities be helpful to us?

-

Is working on a joint future research agenda interesting to offer us more
understanding of the research subjects and specialism of each CARPE partner? And
in the case that we are able to make a start with a joint agenda, will this be helpful
to make our impact more visible in Europe, or even more visible in European policy
on applied research?

-

And finally, can COST be an interesting call to realize this ideas, starting with urban
–societal needs to obtain sustainable cities?

3.2 Potential source of funding
One potential source of funding might be the European Cooperation in Science &
Technology – COST (www.cost.eu). COST provides international research funding for
researchers to set up their interdisciplinary research networks in Europe and beyond. COST
provides funds for organizing meetings, training schools, short term scientific missions or
other networking activities. Our suggestion for the cooperation in a COST project aims at
developing a more intensive and structural cooperation of research communities among
CARPE partners involved in sustainability research, to shape a joint future research agenda
on sustainability research, and to acquire new funds effectively.
References:

“Increasing the impact of EU Development Policy: An Agenda for change”.
Communication from the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions, Brussels,
13.10.2011, COM(2011) 637 final
ii
“Let’s maintain strong links” – Carpe- a European network of Universities of Applied
Sciences. 7.2018 page 3.
iii “European Higher Education in the World”. The commission to the European parliament
- Brussels 11.7.2013 COM 499 final
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Abstract
Upscaling technologies for Net Zero Energy buildings in the built environment
and particular in the construction industry is a challenge that a few companies in
the Netherlands can take on. But what does it take to up-scale technology to
facilitate a broader transition in the European Union to meet the climate goals?
We need knowledge about our customers and the designs that connect to their
needs. But we also need to know in what kind of houses people live. Especially
the technical state of these houses and where these houses are located. We find
that the knowledge of how houses and apartment buildings are actually built is
lacking and not connected on a European level. The knowledge is crucial to the
companies whom face the risks of designing product systems (project
independent) and find that the designs won’t fit the houses they apply them on.
This means the companies and investors will not invest descent amounts of money
in the production facilities and thus scaling production to normal amounts of
products is lacking.
So we need a lot of specific data that connects to the needs of companies so they
know how to (re)design product families to be produces for a wide variety of
markets. A diverse and perceived difficult to handle stakeholder in this is the
private house owner, but also there seems to be a lack in knowledge with
company owned houses about the technical state. To get data on the materials of
houses (apartments and houses) it creates also a material library for future
purposes and if in te future the data is connected to a BIM and GEO model it can
be updated and extended with new added technologies.
This research tries to engage Secondary Vocational Education, Universities of
Applied Sciences and Universities in general to collaborate in harvesting crucial
data about houses throughout Europe for the energy transition.
Keywords: European Housing Stock; Net
Retrofit; Up-Scaling; Building Technology.
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Abstract
This proposed project builds forth on the still ongoing ERASMUS+ capacity
building project “Sustainability Alliance of Urban Networks in Asian Cities”
(SAUNAC). SAUNAC, amongst others, aimed at designing, implementing and
evaluating educational programs on Smart Sustainable Cities at Vietnamese
universities. This new proposed project takes SAUNAC to a next level, by
further developing the cooperation in the quadruple helix, especially between
Higher Education Institutes on the one hand and Companies active in
Vietnam on the other hand. This requires additional efforts to tuning of
(degree) programmes with competences required by businesses. The target
group of companies / HEIs are active in the field of sustainable development.
Keywords: Funding: Erasmus+ Capacity Building.
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1. Introduction
The past three years the CARPE consortium (led by the Turku University of Applied
Science) run the ERASMUS+ capacity building project “Sustainability Alliance of Urban
Networks in Asian Cities” (SAUNAC). SAUNAC, amongst others, aimed at designing,
implementing and evaluating educational programs on Smart Sustainable Cities at
Vietnamese universities. Since the SAUNAC project is coming to an end soon, we should
think about further exploiting the results of the project: meaningful impacts have been
achieved if it comes to an active learning approach, an intensive network with a wide a
variety of stakeholders has been developed, and an integrated approach to urban sustainable
development has been preached. In addition, a wide range of opportunities for a potential
follow-up project have been brought up. This paper briefly introduces the SAUNAC project
(section 2), identifies opportunities, topics or ideas for a follow-up project (section 3),
proposes a potential source of funding (section 4), and finalizes with a wrap up (section 5).

2. The project “Sustainability Alliance of Urban Networks in Asian Cities”
This document could be used as a template for formatting the papers. All texts, figures and
tables must be included within the document margins.
2.1. SAUNAC consortium
Sustainability Alliance of Urban Networks in Asian Cities (SAUNAC) is an ERASMUS+
KA2 Capacity Building project running from 2016 - 2019. The project is a collaboration
between higher education institutions from Europe and Vietnam. The European partner
Universities include the following members of the Consortium on Applied Research and
Professional Education (CARPE): Turku University of Applied Sciences (Finland),
University of Applied Science Utrecht (Netherlands), the Universitat Politècnica de
València (Spain), Manchester Metropolitan University (UK), and the Hamburg University
of Applied Sciences (Germany). The partner Universities in Vietnam are the Hanoi
University of Civil Engineering, the Danang University of Science and Technology, the Ho
Chi Minh City University of Natural Resources and Environment, the Vietnam National
University, the Haiphong University, and the Hue University of Sciences.
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2.2. SAUNAC project goals
The SAUNAC project focuses on the following objectives: 1) accelerating the design,
development and acceptance of viable solutions for sustainable cities in Vietnam; 2) the
development of a joint course on the design of sustainable cities in Vietnam; 3) the
exchange of best practices of innovative educational approaches; and 4) the strengthening
of the triple helix network in Vietnam.
2.3. Main activities in the SAUNAC project
A wide range of activities have been carried in the SAUNAC project. First of all a couple
of train-the-trainer sessions have been carried to learn Vietnamese teacher how to use active
learning methods, blended learning techniques and co-design techniques in their education.
Second, much efforts were put in designing modules on various topics on Smart
Sustainable Cities in a Vietnamese context. Third, these modules were piloted at different
universities. The applied research projects for students was considered as highlight that
condensed many aspects of the SAUNAC project. Fourth, a couple of conferences were
organized to disseminate the results of the project. Fifth, stakeholder engagement was a
central theme as well the enhance the cooperation between partners in the triple helix.
Sixth, the project also focused on further exploitation of project results, e.g. developing
further cooperation between involved project partners.

3. Future Challenges
Based on the experiences in the SAUNAC project we identify a couple of opportunities,
ideas or topics that a follow up project could focus on. These topics are ‘Increasing impact
by introducing Leadership training’, ‘Triple Helix cooperation’, ‘increased mutual benefits’
and ‘Corporate Social Responsibility’.
3.1. Increasing impact by introducing Leadership training
Based on earlier experience in the SAUNAC project, we identified an implicit need to
introduce some sort of leadership training (or similar type of ideas, such as champions
within university, ambassadors for change, change agents, etc.) that could facilitate
‘change’ for modernization of the educational system more effectively. As Knuutila &
Lappalainen (2018) stated, the educational system is modernizing slowly; ‘a transformation
from a hierarchic teacher-centered learning culture towards student-centered learning takes
time’. Therefore, there is a need for forerunners. The concept of ‘Leadership in the
classroom, in school and in the community’, by ‘Teach for Vietnam’ initiative, is an
interesting approach that we could built upon in a future project.
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3.2. Triple Helix cooperation
The triple helix of innovation-driven economic growth conceptualizes the cooperation
between universities, governments and industries. Universities have a pivotal role in driving
innovation. Despite small steps have been made to enhance cooperation in this triple helix,
universities are still often acting traditionally (communicating knowledge) rather than
teaching critical thinking, promoting entrepreneurial skills and getting engaged in demand
driven activities (Baark, 2016). Furthermore, companies could play a much important role
in modernizing education, e.g. helping to introduce competence based education, doing
applied research, providing internship opportunities, etc. Governments should play a
facilitating role in innovation, e.g. by providing the right policies, measures and laws. The
quadruple helix module is an extension of the triple helix model in which citizens, local
communities or societal interest groups are also added. Since the role of consumers (users)
is critical in the development of Smart Sustainable Cities, we suggest to use quadruple helix
model in future projects.
3.3 Increased mutual benefits
A long term cooperation between European and Vietnamese universities will only last if
there are mutual benefits. Up till now, the benefits for European partners are primarily
related to extending their project portfolio to Asia, increasing their network with
Vietnamese universities, promoting their research and educational activities abroad. For the
longer term it is very important that European partners should utilize these type of projects
better, e.g. for acquiring funded research projects, enhanced student exchange and
supporting local / regional European companies with accelerating their business
opportunities in Vietnam. Therefore, the involvement of local European companies in a
future project might add value significantly, both for student, university and company.
3.4 Corporate Social Responsibility / Sustainable growth
The concept of corporate social responsibility (CSR) has been implemented widely among
firms in Europe. CSR means that the company has procedures in place of that balances the
impact of its business activities on people, the environment and their business operations.
According to Phan Van Thanh & Szilárd Podruzsik (2018) the implementation of the CSR
concept in Vietnam is still limited. In a developing country like Vietnam, it is however of
great interest that companies in order to grow sustainably, should adhere to the sustainable
development principles like environmental protection, equality, inclusiveness, safety, talent
management, community growth etc.
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4. Realizing new ideas
One of the potential sources of funding is the ERASMUS+ Key Action 2 on Capacity
Building in the field of Higher Education (CBHE), see EC (2019). The CBHE promote
cooperation and partnerships that have an impact on the modernization and
internationalization of higher education institutions and systems in Partner Countries, such
as Vietnam. Projects have a typical size of around 900.000 euros. The budget for CBHE in
Region 6 countries (including Vietnam) was around 48 million in 2018. One of the defined
priority theme in Asia region 6 is the cooperation between Higher Education Institutes and
Business.

5. Wrap-up
The SAUNAC ERASMUS+ KA2 Capacity Building project is a collaboration between
higher education institutions from Europe and Vietnam. It primarily aims at designing,
implementing and evaluating educational programs on Smart Sustainable Cities at
Vietnamese universities. A wide range of opportunities arise to further exploit the results of
this project. A future project could combine a set of various topics that have been identified
such as 1) increasing the mutual benefits (by increasing the role of European companies in
the project); 2) further intensification of cooperation in the triple helix; 3) develop
leadership trainings; 4) corporate social responsibility / smart sustainable cities. The central
theme of a future project could be ‘enhancing the cooperation between HEIs and
Companies in South East Asia to accelerate sustainable business opportunities modernizing
(degree) programmes’. At the conference we would like to discuss these opportunities in
more detail, identify additional ideas, exchange experiences on working in Asian countries,
and investigate future cooperation.
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Abstract
A Life-Cycle Sustainability Analysis is a complex assessment that requires
time, expertise and quality data. Decision-making boards of industries
required live data to manage their business. Although planned changes can be
made pursuing innovation and sustainability within a wide timeframe, daily
decisions are often driven just by economic indicators. However, many
industries are already implementing systems, simple or complex, that allow
them to obtain some environmental or social information related to their
activities aware that not only economic value fosters the circular economy that
our planet needs.
Key performance indicators are excellent information suppliers that can be
defined either in the economic, social or environmental areas of a sustainable
analysis. Willing to develop a methodology easy to apply in existing decisionmaking panels that incorporate social and environmental indicators to fill the
gap of sustainability analysis, this research group is exploring new protocols
and procedures to define customized key performance indicators. The
inclusion of key performance indicators based on Life Cycle Assessment in
existing management panels will serve as a tool to make the commitment of
our European industries with a circular economy come true.
Keywords: sustainability life cycle assessment.
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1. Introduction
The European Commission is promoting projects with a high level of readiness to make the
needed transition of organizations (including industries) into the Circular Economy easier
and faster. A recent topic under the Nantoechonologues, Advanced Materials,
Biotechnology, and Advanced Manufacturing and Processing funding program has been
released. This call is looking to develop methodologies to incorporate social and economic
indicators in sustainability evaluation with a high level of readiness.
This article draws the framework of a project proposal seeking to develop a quantitative
approach that allows assessment of the sustainability multicriteria trade-off of circularity
dynamically in real cases (cradle to cradle). The goal os to facilitate the incorporation of
exiting products harmonized approach with a public demonstration where it is imperative to
work with industrial associations and clusters to engage with industry, SMEs, consumers,
standardization bodies and the rest of stakeholders.
Before presenting the methodology proposal, the three main concepts fundamental pillars of
these project are shortly described.
1.1. Life Cycle Sustainability Assessment
Life Cycle Assessment (LCA) is a tool to assess the environmental impact of products,
services or organizations over all their life cycles. It is well documented and widely applied
following recognized standards (International Organization for Standardization, 2006a;
2006b). LCA is one of the most accepted tools for the study and measurement of
environmental impacts related to products and services and, since de last 5 years, also to
organizations. LCA gives detailed information regarding all the environmental impacts of
the product that helps both the understanding of the environmental performance and
comparison between different products. It is essential when applying eco-design. Choosing
the best materials implies having enough information regarding its economic value, technical
and environmental performance. However, an LCA requires a significant amount of
resources and time that makes it difficult to implement in a decision-making process at an
organizational management level (Lo-Iacono-Ferreira et al., 2016).
Although environmental impacts are relevant, there are two other aspects essential for
sustainability. The integration of social and economic benefits with environmental burdens
results in a true Life Cycle Sustainability Assessment.
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1.2. Key Performance Indicators
The main tool that management boards use are the Key Performance Indicators (KPI). These
indicators are, traditionally, economic and financial indicators related to critical
factors(Kerzner, 2011; Parmenter, 2015). KPIs are defined by:
●
●
●

finding the organization’s operational critical success factors
determining measures that will work in the organization
getting the measures to drive performance

Identifying the relevant values for an organization is the first step in any KPI definition
process. The definition and implementation in operational and management boards of KPI
environmentally-related are not frequent. However, more and more complex organizations
are investing in projects to define environmental and social KPIs in order to apply them as
management and operational tools for everyday decision-making (Lo-Iacono-Ferreira et al.,
2018).
There are different techniques where it can be highlighted the exploratory factor analysis and
the structural equation modeling. Recognized authors as Vachon and Klassen (2006, 2008),
Govindan et al. (2015) and Nejati and Nejati (2013) have explored statistical methodologies
as the exploratory factor analysis to identify relevant variables. It is a frequent
complementary tool of sustainability analysis of supply chains, certification processes and
sustainability factors of universities. Structural equation modeling has been used in
environmental performance assessment of small and medium-size manufacturers (Hussey
and Eagan, 2007).
1.3. Circular Economy
Circular Economy is the framework needed to ensure sustainability. It is a hot topic in the
industry and the R+D+i environments (Urbinati, A. et al., 2017). It is based on three
principles:
1.
2.
3.

design out waste and pollution
keep products and materials in use
regenerate natural systems

Re-thinking and re-designing the processes used in production and services is the key to
preserve materials and energy as designing new products and materials with this vision. It is
a new approach where the concept closed-loop economy and cradle-to-cradle have full
attention (McDonough and Braungart, 2002; Murray et al., 2017). To achieve the efficient
loop of products (maintaining them as long as possible as useful material)
Linder and Williander (2015), Vermeulen (2015) and Crainer (2013) have already explored
the Circular Economy as a paradigma that organizations can implement form a business
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model point of view. The traditional life cycle needs to change to something new and
tridimensional (Figure 1), where it is no longer a circle but a sphere with different paths that
a product or material can take depending on its characteristics and the needs of the system to
close the loop (Korhonen et al., 2018).

Figure 1. Spheric life cycle.

2. Methodology proposal
The context of an organization is complex; different stakeholders are involved and external
and internal influences required attention. To ensure a successful result for the project, the
methodology developed by the European Commission (2010) plan-do-check-act (PDCA)
methodology is proposed (Figure 2). The context will be first defined followed bu the goals
and scope. Stakeholders, internal and external influences will be analyzed to identify risks
and opportunities. Then, the wheel will start moving from plan to do, checking to verify
results and acting to improve the performance of the tool developed to continue with the
circle.
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Figure 2. PDCA

To design the tool based on KPIs a proven methodology in complex organizations (LoIacono-Ferreira et al., 2018) is proposed. The methodology is based on a continuous
improvement system where stakeholders participants in the first stages and the system is
validated in situ with real data (Figure 3).

Figure 3. Continuous improvement methods.
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3. Our project, conclusions, and goals
The European Commission and many of the European countries are promoting the paradigma
change to drive Circular Economy. An early-stage sustainability evaluation tool that allows
increasing the consistency across sectors through value chains is needed. Decision-makers
need to be better informed to design and develop future products and processes through
improving the visualization and communication of potential sustainability trade-offs with
stakeholders.
Through this project, new business opportunities will be highlighted and the competitiveness
of European industries will be increased; SMEs will be able to access new support in the
transition to the circular and sustainable economy.
We have wide experience in sustainability assessment with experimental proof of new
concepts and validation in relevant environments. Life Cycle Assessment and Key
Performance Indicators in complex organizations and city management are our specialties.
We have the opportunity to improve product investment toward the Circular Economy by
forming a consortium of researchers, technology developers, and organizations that provide
real data allowing the definition KPIs in the management system of industries.
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Abstract
Bats are animals protected by the law, however many become wind turbine
related casualties. To estimate the risk from wind turbines, a systematic
literature research has been conducted. A total of 6 groups of bat
characteristics have been chosen as relevant for the risk estimation: body
dimensions, flight height, flight style and speed, foraging space and distance,
response to light, and acoustical characteristics of bat calls. Their values have
been presented in this paper for the 7 bat species that are represented in the
wind park near Hamburg, Germany. Analyzing the values of the known bat
characteristics, conclusions about the species with high collision risk
possibility have been drawn. However, these conclusions have not always been
supported by the statistics of carcass findings at wind parks across Germany,
which raises questions, for instance about the degree of influence of certain
characteristics above others, and indicates a need for further research.
Keywords: bat casualties; bat characteristics; wind turbines.

2019, Editorial Universitat Politècnica de València
138

Currently Known Characteristics of Bat Species in Hamburg in Respect of Wind Turbine Casualties

1. Introduction
According to the German Federal Law of Nature Protection (Bundesnaturschutzgesetz), bats
belong to the category of endangered animals and are particularly protected – it is forbidden
to catch, injure or kill them. However, Hochradel et al. (2015) have proven that bats are
attracted by wind turbines, and Brinkmann et al. (2011) have estimated that on average
9.5 bats are killed per wind turbine in the period from July to September in Germany.
With the idea of reducing CO2 emissions and backing out of nuclear energy, Germany is
actively increasing the share of renewable energy in its total generation mix. A total of 29248
onshore wind turbines with a cumulative capacity of 53.2 GW were operating in Germany
by 30.06.2019 (Deutsche WindGuard GmbH 2019). Thus, the increasing number of wind
turbines raises a concern for the bat population.

2. Bats and Wind Turbines
To estimate the risk from wind turbines on different bat species, a systematic literature
research has been conducted and several bat characteristics have been selected. In this
section, bat species represented in the study area, relevance of the selected bat characteristics
and their values, as well as the wind turbine parameters of the study area are discussed.
2.1. Bat Species Represented in Hamburg
There are about 1400 bat species worldwide, of which 25 are represented in Germany (Nature
Conservation Directive of the European Union). With the help of acoustical detectors, 7
species were identified in the area of an onshore wind park near Hamburg, Germany, during
risk assessment studies in the planning phase (Reimers 2015): Serotine bat (Eptesicus
serotinus), Daubenton’s bat (Myotis daubentonii), Common noctule (Nyctalus noctula),
Nathusius’s pipistrelle (Pipistrellus nathusii), Common pipistrelle (Pipistrellus pipistrellus),
Soprano pipistrelle (Pipistrellus pygmaeus), Brown long-eared bat (Plecotus auritus).
2.2. Relevant Bat Characteristics in Respect of Wind Turbine Casualties
To facilitate data gathering and comparison of different species, 6 groups of bat
characteristics have been chosen: body dimensions (body mass, body length, wingspan),
flight height (typical height and prediction rate of the bat to fly at heights), flight style and
speed, foraging space and distance, response to light, and acoustical characteristics of bat
calls (frequency range and intensity).
Bat body dimensions can give a general idea about the size of the carcasses in the event of
bat casualties and their distribution possibilities. Comparing a rotor area altitude of a wind
turbine with a typical flight height of a bat species, can identify potential conflict and highrisk zones. In the context of “shutdown-on-demand”, typical flight speed of bat species can
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be used to approximate the minimal required distance to detect a bat from the operating wind
turbine. Additionally, comparing a typical flight speed of a bat species with a linear speed of
a blade at a certain point, one can comprehend the probability for a bat flying in the vicinity
of a moving blade to evade it. Preferred foraging habitat by a bat species can to a certain
degree predict its presence or absence in a wind park. Maximal foraging distance from a roost
could help to estimate the probability of bat species activity near wind turbines, given that
the roost locations are known. Bats vision and response to different wavelengths of light are
also considered here as relevant, because obstruction lighting of wind turbines can attract or
repel some bat species to the turbines.
Frequency range and volume of bat calls are characteristics that limit the acoustic detection
distance of bats. Depending on these factors and the settings of the acoustical detector
installed in the nacelle of a wind turbine, the detection range can vary greatly, e.g. from 70 m
to 10 m (Simon et al. 2015) and less. Often, shut-down algorithms of wind turbines are based
on the measured acoustic activity at the nacelle.
Bats are known to be active under certain weather conditions. However, the meteorological
parameters are out of the scope of this paper, because they influence bats presence at wind
turbines only temporarily. Migration of bat species is not considered for the same reason.
2.3. Known Bat Characteristics in Respect of Wind Turbine Casualties
The species that are represented in the wind park near Hamburg, typically have a head to
body length of 35 -80 mm, a wingspan of 190 - 400 mm and a weight of 3 - 30 g (Dietz and
Kiefer 2014; Bat Conservation Trust 2008).
According to Dietz and Kiefer (2014), E. serotinus bat species typically fly at 10 – 15 m
altitudes; for M. daubentonii bat species that is 1 – 5 m, and for P. nathusii is 3 – 10 m.
Seibert et al. (2013) recorded P. pipistrellus species at 0.5 – 4.5 m altitudes. Herrchen &
Schmitt (2018) name similar values for the flight altitude of the above-mentioned species,
and specify the typical flight height of 15 m and more for N. noctula, 3 – 6 m for
P. pygmaeus, and 3 – 15 m for P. auritus.
Based on recorded data, Roemer et al. (2017) have predicted the rate of the time bat species
spent at higher altitudes, and for the bat species represented in the wind park, the maximum
value of 42.7 % is for N. noctula and minimum of 0.3 % is for small Myotis group, to which
M. daubentonii belongs.
Dietz and Kiefer (2014) describe flight styles of N. noctula and P. nathusii as fast and linear,
P. pygmaeus as utterly agile, E. serotinus as slow. As for M. daubentonii, P. pipistrellus and
P. auritus, their flight styles are agile and fast, agile and twisty, agile and slow respectively.
Average speed of travel is 5 m/s for M. daubentonii (Middleton 2006), more than 14 m/s for
N. noctula (Dietz and Kiefer 2014) and 4 – 6 m/s for P. pipistrellus (Seibert et al. 2013).
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Following the classifications of Denzinger and Schnitzler (2013) and of Roemer et al. (2017),
N. noctula use open foraging spaces, while P. nathusii, P. pipistrellus and P. pygmaeus use
edge foraging spaces, and P. auritus – narrow foraging spaces; E. serotinus and
M. daubentonii species can use a combination of foraging spaces, open and edge, and edge
and narrow respectively. As for the foraging distance, the two extreme examples are
N. noctula and P. auritus. While one species can fly up to 25 km from the roost, the other
typically stay within 0.5 – 2 km from the roost (Dietz and Kiefer 2014).
Similar to other characteristics, response to different wavelengths of light is species specific.
As red and white lights are used in Germany for wind turbines illumination, only the behavior
towards them is considered in this paper. Spoelstra et al. (2017) found no influence of red
light on Plecotus and Myotis species activity and a reduction of it in white light; for Nyctalus
and Eptesicus species, no effect of red or white light on bat activity was observed; Pipistrellus
species were observed to be more active in white light and with no change in activity in red
light. However migratory bats study by Voigt et al. (2018) revealed that P. pygmaeus and
with a less extend P. nathusii species increased their activity in red light.
For the bat species represented in the wind park, frequency range of calls varied within
17 – 85 kHz (Dietz and Kiefer 2014). The calls intensity measured at 1 m distance for open
space aerial foragers, to which belongs N. noctula, is 104 – 111 dB SPL; calls intensity for
edge space aerial foragers, to which one could allocate P. nathusii, P. pipistrellus and
P. pygmaeus, is 101 – 107 dB SPL; for M. daubentonii typical call intensity is 120 dB SPL
(Denzinger and Schnitzler 2013). P. auritus is often described in literature as a quiet or
whispering bat, but no explicit values for the call intensities are given.
A summary of the above-mentioned characteristics for bats represented in the wind park near
Hamburg is given in the Table 1.
2.4. Wind turbines characteristics
To put things into perspective, the average configuration of new turbines which are being
installed in Germany are 3.3 MW nominal power, 133 m hub height and 122 m rotor diameter
(Deutsche WindGuard GmbH 2019).
The wind park near Hamburg consists of 5 wind turbines with the nominal power of 2.4 MW
and 3.0 MW, hub height of 120 m, rotor diameter of 117 m, operational rotational speed in
the range of about 7.5 – 14.1 RPM. The linear speed of the blade tip can vary from 46
to 86 m/s, and the lowest point of the blade tip is 61.5 m above ground. The wind park area
is covered dominantly with arable land and grassland with a few ditches, so that wind turbines
are located in an open space.
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Table 1. Characteristics of bat species represented in the wind park near Hamburg
Serotine
bat
(Eptesicus
serotinus)

Daubenton’s
bat
(Myotis
daubentonii)

Common
noctule
(Nyctalus
noctula)

Nathusius’s
pipistrelle
(Pipistrellus
nathusii)

Common
pipistrelle
(Pipistrellus
pipistrellus)

Soprano
pipistrelle
(Pipistrellus
pygmaeus)

Brown longeared bat
(Plecotus
auritus)

Body mass
Body length
Wingspan

18–25g
58–80mm
320–380mm

6–10g
45–55mm
240–275mm

21–30g
37–48mm
320–400mm

6–10g
46–55mm
228–250mm

3–7g
35–45mm
200–235mm

4–7g
35–45mm
190–230mm

6–9g
37–52mm
230–285mm

Flight height
Predicted rate

5-15m
12.7%

1-6m
0.3%

>15m
42.7%

3-20m
26.7%

0.5–6m
11.3%

3–6m
4.5%

3–15m
0.5%

Flight style
Speed of travel

Slow
–

fast&agile
5m/s

fast&linear
>14m/s

fast&linear
–

agile&twisty
4–6m/s

utterly agile
–

slow&agile
–

open/edge
4.5km

edge/narrow
2.3-3.7km

open
<25km

edge
<6.5km

edge
1.5km

edge
1.7km

narrow
0.5–2km

Activity at:-red
-white light

retained
retained

retained
reduced

retained
retained

retained/increased
increased

retained
increased

retained/increased
increased

retained
reduced

Frequency range
Intensity at 1m

22–26kHz
–

26–85kHz
100dB SPL

17–21kHz
104–111dB SPL

35–40kHz
101–107dB SPL

41–46kHz
101–107dB SPL

50–57kHz
101–107dB SPL

24–55kHz
–

Characteristics

Foraging space
Foraging distance
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3. Discussion
During the conducted literature research, it has been revealed, that the information about
body dimensions, typical flight height, flight style, preferred foraging spaces and typical
foraging distances from roosts for different bat species is very accessible. Speed of travel or
flight speed of different bat species are not very accessible, which is probably due to the agile
flight styles of the most bats species in wind park near Hamburg. Bats vision and their
response to light is a relatively new research topic, and few studies are published yet, so the
information might be refined in the future. Although information about frequency range of
calls for different bat species is widely accessible, information about intensity of these calls
is not very conclusive, which is probably due to the complexity of the needed setup for a
study.
When comparing the data gathered in Table 1 with the description of the wind park, the
N. noctula species stands out. Due to typically high flight altitudes and preference of an open
space for foraging, the habitat of this species highly overlaps with the rotor area of the wind
turbines. This indicates a high collision risk possibility, and Dürr (2019) demonstrates that
carcasses of N. noctula are the most frequently found and registered in Germany with
32.24 % share. The other two species to stand out are P. nathusii and E. serotinus. Flying
typically lower than N. noctula and preferring more edge space for foraging, the carcasses
finding share is 28.76 % for P. nathusii and 1.71 % for E. serotinus (Dürr 2019).
P. pipistrellus and P. pygmaeus seem also to have similar characteristics, but their finding
share is 19.05 % and 3.65 % respectively (Dürr 2019). The species with the least collision
risk possibility for the wind park near Hamburg appear to be M. daubentonii and P. auritus,
which is aligned with findings of Dürr (2019) who documented 0,19 % from all of the found
carcasses for each of these species.
The controversy over the finding of Dürr (2019) and the data from the literature research for
P. nathusii, E. serotinus, P. pipistrellus and P. pygmaeus raise questions about the degree of
influence of certain characteristics above others. Do certain wavelengths of light attract some
bat species to substantially higher altitudes than they typically use? How will activating
obstruction lighting of wind turbines only on need change the found carcass distribution? Are
species with frequently found carcasses more represented in the area and what does their
frequent killing mean for their population? How to optimize shut down algorithms of wind
turbines in order to protect bats? These and other questions are still open and further research
is needed.
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Abstract
Wireless communications are rapidly taking an important role in factory
environment. The current Wi-Fi technologies struggle to meet the requirements
of industrial factories, for example with regard to latency and security. The
emerging 5G communication networks are the first networks expected to meet
such requirements. Private networks can be owned by the factories themselves.
Private networks can utilize 5G technologies to tailor the networks to meet the
exact demands within the factory environment and guarantee that the factories
can use the whole capacity for their own use. This concurrently increases the
data security as the data does not need to be deliveved over public networks.
The paper describes the latest developments in 5G with regard to private
networks and Industry 4.0, which is the name given to the digitalization,
automatization and data exchange trend currently ongoing in factory
environments. In this paper we describe a private cellular network we have
installed inside a factory building. This network has been trialed with wireless
pyrometer measurement data transmission and environmental surveillance of
a measurement laboratory. The paper analyses the suitability of private
networks for these use cases and discusses in general which applications
would benefit the most from private wireless networks.
Keywords: Private network, factories, 5G, digitalization.
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1. Introduction
Wireless communications enable remote control and remote surveillance of factory
environments. The currently widely used Wi-Fi technologies (eg. 802.11ac) struggle to meet
the requirements of the manufacturing industry. For example, in remote control, low latency
and very high reliability are required. These are not fulfilled with the shared ISM frequency
bands used by Wi-Fi (2.4 GHz and 5 GHz). These frequencies may have other transmissions,
which can lead to fluctuations in the latency and the bit rate of the Wi-Fi data transmission.
The emerging 5G communication networks are the first networks expected to meet such
requirements. 5G technology and private networks can guarantee the desired quality of
service. 5G can also create network slices optimized for different applications within the
same physical network.
Turku University of Applied Sciences has examined transfer of welding data using the 5G
networks and built a wireless data transmission system for temperature data of a welding
robot. A 5G network can be used to transfer the temperature monitoring data during welding
to a product life cycle management (PLM) system.
This research has been conducted in DigRob project, which is funded by BusinessFinland
and aims to develop robotic welding to be profitable also in single-piece production.

2. 5G in factory enviroment
The fifth-generation cellular network (5G) has been designed in many ways to be more
versatile than its predecessors (Andrews et al 2014). With 5G, mobile network throughput
can be increased to tens of gigabits per second. In addition to high throughput, 5G also
delivers very small latency (< 1 ms), which in turn is an enabler for applications that require
real-time feedback. In addition to these enhancements, 5G enables the use network slicing.
Network slicing allows network operators to create virtual network slices to serve, for
example, various industries, self-driving cars, and basic users using the same physical
network infrastructure. Network slices can be used to provide different user groups with
customized service quality. For example, for connected cars, low latency is more important
than a extremely high bit rate, while for a basic user a high bit rate may be more important
for video viewing. The first 5G networks are currently being deployed and the first 5G
terminals are entering the market.
Company-owned 4G or 5G private networks allow the company to build a network to meet
its own specific needs (Matinmikko-Blue & Latva-Aho, 2017). Thus, the network can be
made very secure, necessary coverage of the network can be built, and the entire bandwidth
is in the company's own use. Network computing capacity can be enhanced and end-to-end
latency decreased by using local servers instead of cloud servers on the Internet.
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Private networks are built for example to factory and warehouse areas where commercial
networks may be inadequate to meet the company's needs. Global Markets Insights forecasts
that the global market for private mobile networks will grow to $ 11 billion by 2024 (Global
Markets Insights, 2018). Private networks are not a replacement for commercial cellular
networks, but rather complementary networks for use cases where the speed or security of
commercial networks is insufficient. In Finland, private networks have been built for example
to Helsinki-Vantaa Airport (Nokia, 2017) and for the crane manufacturer Konecranes
Hyvinkää campus (Konecranes, 2018).
The new era of automation and data transfer in the manufacturing industry is called Industry
4.0. It focuses for example on the integration and mutual exchange of information between
different devices and systems, the Internet of Things (IoT) and sensing, the remote control of
machines, the use of augmented reality in factory environments and other completely new
services enabled by technical development. Wireless networks and especially private
networks play a key role in the digitalization of industrial processes, where Finland strives to
gain a significant competitive advantage by being at the forefront of development.

3. Measurements in TUAS #factory
An assessment of spectrum usability in a factory environment was carried out at the TUAS
#factory at Machine Technology Center Turku by measuring the utilization rate of radio
frequencies with a recording spectral analyzer. Using the spectrum analyzer, the occupancy
value (0-100%) was calculated for all the measured frequencies at 10 kHz resolution. First,
the 700 MHz and 3.5 GHz frequency bands were measured as they are the first bands to be
used for 5G. These frequencies have already been nationally auctioned to operators in
Finland, but their use for example in the factory environments is possible through
independent agreements with the operators. Figure 1 shows the spectrum analyzer hardware.
The measurements concluded that no interference or other transmissions that would prevent
the use of frequencies in either frequency band inside the TUAS #factory were found.
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Figure 1. The CRFS RFeye spectrum measurement equipment.

After assessing spectrum availability, a private network operating on 3.5 GHz frequency was
installed inside the TUAS #factory environment and network coverage measurements were
conducted. Sufficient coverage and capacity for this environment were achieved with two
low power base stations.

3.1. Pyrometer system
The cooling time of the weld from 800°C to 500°C is very important in determining the
welding parameters applied during welding of fine-grain structural steels. This time is
described by Delta T8/5 parameter. This parameter refers to the time in seconds when the
temperature of the steel joint is in the range of 800°C to 500°C after welding. Stronger steels
and steels with better fracture strength need to be welded more precisely in terms of the
cooling time so that the properties of the base material are sufficient also after the welding.
Steel manufacturers generally give their recommendation for the Delta T8/5 parameter. The
cooling time can be determined by the geometry of the body, the welding parameters, or it
can be measured for example by a pyrometer.

2019, Editorial Universitat Politècnica de València
150

Tuomo Rautava, Jarkko Paavola, Juhani Hallio, Juha Kalliovaara, and Tero Jokela

Figure 2. Wireless pyrometer setup.

In this paper, a wireless communication system was built into a commercially available
pyrometer. The system is based on a cellular network technology. The built portable
installation with its battery installed inside a case is shown in Figure 2. The pyrometer is
installed into the metallic arm on the right side of the case. This allows measuring the cooling
time of the weld at critical locations with easily portable equipment. The measured
temperature data is stored locally in the memory associated with the sensor, from which it is
wirelessly transferred into the cloud. The 3.5 GHz private network installed into the factory
was successfully used for data transfer. The T8/5 value is calculated from the data at the
visualization and reporting stage and stored with a time stamp. The goal is to store the T8/5
value of each piece later into the PLM system. Figure 3 shows the arm and the pyrometer
system installed to monitor a welding robot.
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Figure 3. Pyrometer installed to the welding station.

3.2. Measurement room sensoring system
The conditions must remain standardized at the measurement and calibration laboratory,
where the coordinate measuring machine is located. For this purpose, a wireless sensor was
installed to measure the conditions inside the measurement and calibration laboratory at the
Machine Technology Center. The sensor was used to measure the room temperature,
humidity, lightness, and motion in the room. The sensor works wirelessly and has a battery
which lasts for more than a year.
The data generated by the sensor can be visualized for remote monitoring in the same cloudbased service as with the pyrometer. If the values measured by the sensor differ from the set
limit values, an alarm is given. The installed wireless system does not replace the
standardized monitoring system, but allows remote monitoring of the measurement and
calibration laboratory.

4. Conclusions
In this paper, we have taken a step towards the future factory by providing added value
through a wireless private cellular network. The wireless communication system developed

2019, Editorial Universitat Politècnica de València
152

Tuomo Rautava, Jarkko Paavola, Juhani Hallio, Juha Kalliovaara, and Tero Jokela

for the pyrometer makes the equipment portable, making it easy to move the equipment to a
desired location, for example when welding large pieces. In turn, remote sensing of the
measurement and calibration laboratory is facilitated by wireless sensors. In the future, as
mobile robots, collaborative robots and remote control become more widespread, the
importance of wireless communications will largely increase in factory environments.
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Abstract
Although the 1989 United Nations Convention on the Rights of the Child (UN
CRC) has been ratified by almost all countries, and children’s rights have been
well documented, the rights of many children are neglected and violated on a
daily basis. We propose to initiate several pilot projects and corresponding
studies, followed by dissemination and implementation activities, in order to
raise awareness of children’s rights among youth professionals and children,
and implement children’s rights in professional practice.
We have some options and ideas to perform these research activities in the
Netherlands, but we are looking for international partners so we can a) learn
from previous experiences and b) accomplish that more people and
organizations benefit from the projects and findings. At the 2019 CARPE
conference, our aim is to find universities of applied sciences that have
expertise on children’s rights, and that are willing to collaborate with us on
further developing and carrying out the proposed research.
Keywords: children’s rights; child welfare; youth care.
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1. Background
Although almost all countries have ratified the United Nations Convention on the Rights of
the Child (UN CRC) (United Nations Committee on the Rights of the Children, 1989),
children’s rights are ignored every day, including in Europe. Daily practice in health and
youth care reveals that ignoring and violating children’s rights appears to be rather the rule
than the exception. This includes youth professionals who are willing or assume to act in the
best interests of the child.
Across many social domains (in particular in health), a much heard complaint is that children
do not feel taken seriously. Many decisions that will affect the child’s life, for instance
regarding family interventions in child abusive families, or being removed from their home,
are indeed made by adults unilaterally without taking the child’s opinion into consideration
too frequently (Lansdown, 2011; also see UN CRC, art. 12; United Nations Committee on
the Rights of the Children, 1989), and refrain the child from the right to oppose against the
intervention.
It appears that on all levels in society people – children and adults, professionals and
policymakers – are not (fully) aware of the UN CRC (National Youth Council, 2019; The
Dutch NGO Coalition for Children’s Rights, 2019). As most children and adults are unaware
of children’s rights, these rights are regularly ignored by their parents, youth professionals
and other children in addition to society as a whole without knowing or acknowledging it.
Therefore, the objective of this project is to change the current practice, to reverse the rule
and the exception, and monitor the changes.
The UN Committee on the Rights of the Children (2013) describes what the convention and
articles imply. For example, the General comment No. 14 describes what the right of the
child to have his or her best interests taken as a primary consideration means. Article 3,
paragraph 1, states: “In all actions concerning children, whether undertaken by public or
private social welfare institutions, courts of law, administrative authorities or legislative
bodies, the best interests of the child shall be a primary consideration.” (United Nations
Committee on the Rights of the Children, 2013, p.3).
Thus, the best interests of the child serve as a fundamental right, a principle and a rule of
procedure. Later on, the importance of this right is being underlined: “Article 3, paragraph 1,
of the Convention on the Rights of the Child gives the child the right to have his or her best
interests assessed and taken into account as a primary consideration in all actions or decisions
that concern him or her, both in the public and private sphere. Moreover, it expresses one of
the fundamental values of the Convention. The Committee on the Rights of the Child (the
Committee) has identified article 3, paragraph 1, as one of the four general principles of the
Convention for interpreting and implementing all the rights of the child, and applies it is a
dynamic concept that requires an assessment appropriate to the specific context.” (United
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Nations Committee on the Rights of the Children, 2013, p.3). These and other quotes show
that children’s rights have been put into words very well. Corresponding actions, however,
are lacking.
In sum, although children’s rights have been internationally officially recognized for 30
years, these rights are being ignored and violated every day, everywhere. With the proposed
project, we aim to bring children’s rights to the attention of both youth professionals and
children, and implement children’s rights in daily practice.

2. Project proposal
In order to reach the aforementioned goal, we have come up with several actions:
1) A series of pilot projects will be conducted in order to raise awareness and to
implement children’s rights in daily practice, among youth professionals and
children.
2) These projects will be monitored through longitudinal multi-method (qualitative and
quantitative) studies.
3) Networking conferences will be organized to a) design the pilot projects in the initial
stage, and b) learn about the conditions in the final stages.
4) We will disseminate and implement the gained evidence.
2.1. Possibilities in the Netherlands
Focusing on recent initiatives in the Netherlands only, several options for pilot projects can
be considered. One option for example, includes a process evaluation and an evaluation of
the dissemination of two different Dutch approaches that both address the implementation of
children’s rights in primary education settings (schools) in the Netherlands and their results.
Another option is to assess to which extent youth professionals comply with / adhere to the
recent developed standard procedure on reporting child abuse and neglect while
acknowledging the rights of the child. The law that introduced the procedure was enacted in
the Netherlands on January 1st of this year. To this end a guide was developed (Geurts,
Hokwerda, Bouma, Winder & Hoefnagels, 2018) which should facilitate professionals to
include the child’s rights in their considerations and behavior, as a professional precondition
when faced with a suspicion of child abuse and neglect.
In addition, there are plans to select some neighborhoods in the Netherlands in which
researchers create conditions, install procedures and empower children and parents in order
to make these neighborhoods child rights-proof over the next decade. We could contribute to
and study these initiatives.
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2.2. European collaboration through CARPE
Even though there are several research possibilities in the Netherlands on the topic of
children’s rights, we would like to extend our plan to other countries. We believe that
European collaboration will make our research more solid. Furthermore, the implementation
of children’s rights is important for children and youth professionals everywhere.
At the 2019 CARPE conference we will gather the existing, planned and potential projects
across the participating universities of applied sciences. Based on the initiatives in these
countries, the nature of the proposed pilot projects will be explored together. The proposed
pilot projects will be discussed in order to select a set of complementary projects which serve
the objectives most, including a maximum gain of evidence.
We are eager to hear about other initiatives on implementing children’s rights, so we can
learn from those experiences. Together with CARPE partners, we could either design new
research projects or (adapt and) carry out projects that seem promising or have proven to be
successful in other countries. Specific topics include but are not limited to homeless children,
unaccompanied minors foreign nationals, and disappearance of children (see The Dutch NGO
Coalition for Children’s Rights, 2019, for more examples).
Besides collaboration with the universities of applied sciences that are joined in CARPE, we
would also like to expand our network with other possible contributors, namely the
organizations that CARPE universities are working with on the topic of children’s rights. For
example advocacy organizations (like Defence for Children, one of our current partners),
health and youth care professionals, policy makers, and local governments could contribute
to and benefit from the proposed project.
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Abstract
The number of social enterprises in the Netherlands has increased rapidly.
Social enterprises are looking for new, innovative and economically
sustainable ways to tackle structural societal challenges that generally fall
outside the direct focus and objectives of the public and private sector. Social
enterprises are primarily mission-driven, where profit is not a goal in itself
but a means of creating societal impact with regard to a specific social
problem. Many social enterprises aim to increase their societal impact by
growing their organization. However, despite their ambition, scaling up and
expanding their impact remains challenging in practice. This research aimed
to identify the main constraining factors in scaling up social enterprises and
to develop effective methods to tackle these barriers in order to achieve more
societal impact. The research was conducted among twenty social enterprises
in the Netherlands, all of which aim to stimulate the labor market
participation of people who are at a distance from the labor market,
generally referred to as work-integration social enterprises. The results show
that the majority of the participating social enterprises succeeded in
achieving growth in the past two years with regard to specific indicators, but
generally not in the way they had originally planned.
Keywords: Social Enterprises; Work Integration; Scaling; Societal Impact.
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1. Introduction
Social enterprises are looking for new, innovative and economically sustainable ways to
tackle structural societal challenges that generally fall outside the direct focus and
objectives of the public and private sector (Witkamp et al., 2011). As such, social
enterprises are primarily mission-driven, where profit is not a goal in itself but a means of
creating societal impact with regard to a specific social problem (Martin & Osberg, 2007;
Nicholls, 2006). The intended impact areas of social enterprises can range from
internationally oriented initiatives such as poverty reduction, environmental sustainability,
to initiatives to promote the sharing economy or labor market participation.
Over the past decade, the number of social enterprises in the Netherlands has increased
rapidly (Bosma et al., 2016). The majority of Dutch social enterprises, around 60% (Social
Enterprise NL, 2015), focus on improving the labor market participation of vulnerable
target groups (e.g. people with low labor qualifications, young people disengaged from
education, people with mental or physical disabilities, former prisoners, former addicts,
people who have difficulties finding a job due to their advanced age, or refugees). The
number of people formally registered within this target group in the Netherlands still
exceeded 200.000 people in 2017 (UWV, 2017).
Social enterprises contributing to labor market participation are generally referred to as
work-integration social enterprises (WISEs). The direct impact of WISEs include offering
activation, structure and financial self-sufficiency to the individual. Indirect benefits to the
individual may be increasing self-awareness and self-esteem. The broader benefits for
society include cost savings on benefits and healthcare. Given the considerable societal
challenge, many social enterprises aim to increase their societal impact by growing their
organizations. However, previous studies show that scaling up and expanding the societal
impact remains challenging in practice, and that many social enterprises fail to have
societal impact beyond the local level (Lyon & Fernandez, 2012; Elkington et al., 2010).
The objective of this research was to identify the main constraining factors in scaling up
work-integration social enterprises in the Netherlands and to develop effective methods to
tackle these constraints in order to achieve more societal impact and improve the labor
market participation of vulnerable target groups. The next section provides a brief
explanation of the research design, followed by the most important research results. In the
final section, the main conclusions are summarized.
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2. Methodology
This research took place from March 2017 to February 2019, and was conducted among
twenty work-integration social enterprises in the Netherlands. The participating social
enterprises varied in size and in economic sector in which they were active (e.g. IT,
catering, facility services, production and assembly) but were primarily selected on the
basis of their economically viable business model, with at least 75% of their revenue
generated from the marketplace, and their ambition to increase their societal impact. The
research design was divided into five interview rounds and an intervention phase. In each
interview round, the researchers conducted in-depth interviews with representatives of all
participating social enterprises, usually the founder/owner of the social enterprise. All
interviews are structured with the help of a thematic script. All interviews were recorded,
then written out and analyzed using qualitative analysis software.
The first two interview rounds formed the basis for the research, and were aimed at gaining
insight into the way in which the economic and social value creation of the participating
social enterprises is organized. In order to map the economic value creation of the
participating social enterprises, a modified “Business Model Canvas” was used. This
model, originally designed by Osterwalder and Pigneur (2010), provides insight into the
important business aspects in a well-organized manner by means of nine building blocks
(value proposition, customer segments, channels, customer relationships, key activities, key
resources, key partners, cost structure and revenue streams). With regard to the value
proposition and customer segments, an extra distinction is made in the “Social” Business
Model Canvas, between the value for paying customers and the value for the target group.
Furthermore, an extra category has been added that indicates what will be done with the
possible profit (surplus). In the second interview round, the social value creation of the
participating social enterprises was mapped using the “Theory of Change” (Clark, 2012).
This is a planning model that first defines which long-term objective should be achieved,
then which changes should take place, and finally which interventions could produce the
desired outcomes.
Interview rounds three and four focused on, respectively, the internal and external barriers
that the participating social enterprises encountered in scaling up their activities. The third
interview round mapped the power and weaknesses of the internal organization of social
enterprises in relation to scaling up. The so-called “SCALERS” model (Bloom, & Chatterji,
2009), which identifies seven organizational capacities that play an important role in
successful upscaling of social enterprises was used: Staffing, Communicating, AllianceBuilding, Lobbying, Earnings-Generation, Replicating, and Stimulating Market Forces
(SCALERS in acronym). The fourth interview round aimed at mapping the external
environment of the participating social enterprises. To this end, the “Entrepreneurial
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Ecosystem” approach has been used (Stam, 2015). This specific model distinguishes
systemic circumstances that are subject to change such as networks, leadership, finance,
talent, knowledge, support services, and the more static framework conditions such as
institutions, infrastructure, culture, and market. These external factors can both stimulate
and hinder the scaling up of social enterprises.
An intervention phase followed, which aimed to develop methods to tackle the observed
obstacles to scaling up. These interventions consisted of a number of thematic master
classes and an individual consultation with business consultants to address the internal
constraints to growth. With regard to external barriers, a number of important stakeholders
were consulted, with whom two focus group meetings were organized to increase mutual
understanding and arrive at more workable solutions. A final round of interviews was held
with representatives of all participating social enterprises, in which they reflected on the
development of their social enterprises during the course of the research project (20172019), in order to be able to answer the question to what extent they succeeded in
increasing their societal impact.

3. Main findings
3.1. Constraining factors to growth
After the first four rounds of interviews, five main categories of obstacles to growth were
identified: three internal constraints (Human Resource Management, Processes and
Systems, Marketing and Branding) and two external constraints (Intake of the target group
and Access to finance).
A first internal obstacle for scaling up that was mentioned by the participating WISEs
involved good staffing, specifically people who do not belong to the target group, for
example coaches or people in staff positions. Guiding and coaching of the target group is
generally intensive and therefore expensive, while the financial compensation that is
available for coaching the target group is often not sufficient. Since the employment
conditions for certain key positions at social enterprises are often less competitive than for
comparable positions at regular enterprises, many WISEs experience difficulties in finding
experienced and well-qualified people with the required enthusiasm. As a result, the
founder/owner often has to do a lot of extra work him or herself.
This also contributes significantly to a second internal obstacle to growth: the absence of a
clear structure in processes and systems. Some of the participating social enterprises work
mainly on an ad hoc basis, which makes it difficult to replicate the business model. In order
to scale up successfully and be able to handle more and larger orders efficiently,
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professionalization and redesign of the organization is often inevitable. This may include
automation, outsourcing of activities and entering into new partnerships.
A third internal obstacle to growth is related to communicating the multiple value
proposition. With regard to marketing and branding, many companies have doubts if and
how they should bring their social message across. Many fear that it may affect their
carefully constructed reputation based on quality and service. As a consequence, some
WISEs choose not to communicate their social message openly, while, with better
marketing and branding of their multiple value, many customers can actually be won here.
One of the most prominent external constraints to growth of the participating WISEs is the
intake of the target group. This intake is most commonly organized by local municipalities,
which are officially responsible for guiding the target group to the labor market. In practice,
however, the matching process of the target group with WISEs is often experienced as
extremely difficult. Municipalities do not always have sufficient insight into suitable
candidates, which hampers a smooth, low-threshold intake of the target group. As a
consequence, many WISEs feel forced to look for candidates through other channels. There
are also major differences across the Netherlands in the way in which different
municipalities implement the Participation Act (2015). which can be determined by the
number of inhabitants of a municipality, the political orientation of the local administration
and the composition of the regional labor market. As a result, replicating a proven business
model elsewhere is nearly impossible.
An second external constraint for growth, according to the participating WISEs is access to
finance. Although most participating social enterprises can count on a stable customer base
and a solid revenue stream, the margins are often small. The necessary investments for
scaling up consequently almost always require external financing. Although there is a great
diversity of financing options, many social entrepreneurs do not know exactly where and
when to turn to for financing. Misunderstandings between social enterprises and financial
institutions regarding the social and commercial objectives are common. Financial
assessment criteria are considered first, while in addition, social enterprises have to meet
hard performance requirements with regard to the scalability of the societal impact. The
societal impact is generally not that easy to measure, even for financing instruments
specifically created for social enterprises, such as the Social Impact Bonds. Consequently,
the hybrid objective of these social enterprises often seems to be more of a burden rather
than an advantage.
3.2. Scaling up societal impact
From the final round of interviews it becomes clear that the vast majority of participating
social enterprises have succeeded in achieving growth with respect to one or more
indicators over the research span of two years (2017-2019), although the degree of growth
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differs widely between the participating WISEs due to differences in starting positions,
economic sectors, and approaches towards the target group. Four indicators of growth that
were examined in relation to the starting point include: growth in revenue, growth in the
number of customers, growth in the number of employees from the target group and growth
in the number of locations (Table 1).
Table 1. Growth indicators of participating WISEs (2017-2019)
WISEs

Revenue

Customers

Employees

Locations

1

0

0

0

0

2

+

+

+

+

3

+

+

+

0

4

+

+

+

0

5

+

+

-

+

6

+

+

-

0

7

+

0

+

0

8

+

+

+

+

9

+

0

+

0

10

+

+

-

0

11

0

0

0

0

12

+

+

+

0

13

0

0

0

0

14

0

0

0

0

15

+

0

0

-

16

+

+

+

0

17

+

+

+

0

18

+

0

+

+

19

+

+

+

0

20

0

+

+

0

(+) increase, (0) unchanged, (-) decrease
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As shown in table 1, most participating WISEs experienced growth in revenue. This is an
important indicator because it demonstrates that social enterprises are successful in
realizing economic value from the market. The majority of the participating WISEs also
experienced growth in relation to the second indicator: the number of customers. This is an
important condition for achieving the intended social or societal impact, because a larger
number of customers generally enables companies to help more people (structurally) at
work. With respect to the third indicator, the number of employees from the target group,
the majority of the participating WISEs have also effectively succeeded in achieving
growth, which directly contributes to their intended growth in societal impact. It is striking
that, contrary to the original objectives of many of the participating WISEs, only a small
minority have achieved growth by opening up new locations.
With regard to the indicators that remained unchanged or decreased, most WISEs expect
this to be temporary, and that investments in professionalizing the organization for example
will pay off in growth in impact in the (near) future. It does appear, however, to be
particularly difficult for WISEs in the Dutch context to replicate the business model in
another location, primarily as a result of the major differences between Dutch
municipalities with regard to the way in which the intake of the target group is arranged.
Consequently, many social enterprises have instead opted to expand their activities at the
existing location(s) rather than set up new ones.
The interviews showed that, on other aspects too, half of the participating social enterprises
underwent a major change of direction in the past two years. This is partly inherent to
successful entrepreneurship, in which unexpected events are considered opportunities,
rather than threats (Sarasvathy, 2001). A number of the participating WISEs have changed
their core activities during the course of this research, creating more diverse activities for
the target group, or allowing new customers to be served better. Only a small minority of
companies have succeeded in scaling up according to a strategic plan that was devised in
advance. Often these are companies that have been around for a longer time and have their
organization and governance structures in place. However, proportionally the size of their
growth is often smaller than that of those companies that have undergone a change of
direction.
Only four out of twenty companies failed to scale up at all. One of the main reasons for this
seems to be a limited capacity to cope with financial setbacks, for example as a result of
long-term absenteeism on key functions or other unforeseen costs. Often, these companies
also struggle to reconcile social and economic value creation. Due to their limited size and
small profit margins, these social enterprises have difficulties in overcoming unexpected
financial blows. Moreover, prolonged crisis management leaves too little time for activities
that could reverse this trend, such as acquisition, or more attention to strategy.
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4. Conclusions
Scaling up is a complex process for any company because it involves changes in
organization, working methods and sometimes objectives. Work-integration social
enterprises differ in several important areas, not only with respect to for-profit enterprises
but also with regard to social enterprises that focus on other societal impact areas. For
instance, by working with specific target groups, WISEs have to have their human resource
management in place from the very start, whereas other starting companies generally have
to deal with these issues in a later stage and in a more organic fashion. Additionally, WISEs
often have to deal with major differences in local contexts, for example with regard to the
way in which the intake of the target group is organized. This makes it far from self-evident
that their business model can be replicated elsewhere.
Nevertheless, this research shows that it is indeed possible for WISEs to scale up
successfully and to increase their societal impact. Whether or not a social enterprise is able
to scale up depends strongly on the way in which they deal with several barriers at the
individual, organizational and external ecosystem level. An important precondition for
scaling up is that, first and foremost, sufficient economic value is created. The pursuit of
multiple value creation always creates tensions, but without a financially sound company it
is not possible to create the intended societal impact. The most successful social enterprises
in this project succeeded in acquiring substantial orders and structurally commiting
customers in order to achieve the desired societal impact.
A second precondition is a professional organization. Professionalization of the internal
organization provides the necessary basis from which the social enterprise can grow further.
The most successful social enterprises in this project demonstrated their ability to overcome
the various obstacles they encountered at the start of the project. We observed that an
organizational structure has been or is being built, in which the most important tasks are
divided between several people, and where the day to day processes have been structured.
These companies are no longer dependent on one person -usually the founder- but have a
team of qualified people who keep the organization running and allow for the further
expansion of the social enterprise.
This research shows that there are different routes to scale up and to reach more people
with a distance to the labor market, but that this route often cannot be precisely planned in
advance. Half of the participating social enterprises have succeeded in realizing growth
only after adjusting one or more aspects of their business model. Changes in direction may
be necessary when certain obstacles stand in the way of further growth, such as too little
intake from the target group or the loss of an important customer. However, changes in
direction can also be the result of unexpected events that offer new opportunities, such as
new partnerships with other companies or municipalities. For most social entrepreneurs it is
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not always that easy, however, to make adjustments to their business model along the way
because their intended social long-term objective -participation of people at a distance from
the labor market- can also (emotionally) stand in the way of drastic changes in direction.
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Abstract
With the goal of drawing lessons from collective mixed housing projects in
Utrecht, the HU University of Applied Sciences Utrecht, created in
partnership with care and housing providers a Community of Practice on
Mixed Housing. Residents of housing projects, social workers, community
builders and managers of housing associations, care providers and homeless
organisations participated in this learning community. The research
conducted within the framework of this Community of Practice reveals the
positive impact of three projects housing ex-homeless people on the individual
wellbeing of most inhabitants. Furthermore, the research underlines the
potential of these innovative projects to scale up affordable and adequate
housing for both (young) people entering the housing market and people
previously depending on protected housing facilities, institutions or shelters.
Lessons learned from the projects have been incorporated in (plans for) new
mixed housing projects. These include a set of conditions under which mixed
housing projects can help care providers, homeless services, housing
corporations and local authorities to secure a good living environment for all
– including those living close to these housing projects.
Keywords: Inclusive housing policies, collective mixed housing projects,
homelessness, community building.
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1. Introduction
In the Netherlands, the city of Utrecht is leading in providing adequate accommodation
through mixed housing projects for ‘regular’ tenants and people previously living in homeless
services or protected housing facilities. ‘New’ homeless persons also obtain the possibility
for making a new start, instead of having to depend on shelters first. The concept of mixed
housing, not to be confused with mixed income housing, relates in our definition to small and
medium-sized (up to 500 residents) collective housing projects that are home to different
groups of people, including more vulnerable and/or socially excluded groups. They
intentionally live next to each other, connect and engage in joint activities.
In this paper, we examine in detail three projects, all with mainly self-contained dwellings:
‘Groene Sticht’ (since 2003), a small neighbourhood with 69 regular tenants and homeowners, and 35 ex-homeless persons; ‘Parana’ (2014), a purpose build complex with 24
regular and 44 (ex-)homeless individuals/families; ‘Majella Wonen’ (2016), older basic,
post-war dwellings with 39 regular tenants and 35 homeless persons/families (see table 1 for
an overview of the main characteristics of the housing projects and figure 1 for some images).
These price-winning projects, co-created by a homeless service, social integration services
and a social housing provider are built on an innovative concept of social management, with
a high level of self-organisation. All residents are fully eligible members of the residentscommittees and take responsibility for activities such as festivities, gardening, and the
selection of new tenants. If necessary, ex-homeless inhabitants receive individualised
support.

2. Research within the framework of a Community of Practice
In 2016 a Community of Practice on mixed housing was created in Utrecht. It is best
described as a learning community with residents of housing projects, social workers and
community builders and policy makers and managers of housing associations, care providers
and homeless organisations. The Community of Practice was facilitated by the Centre of
Social Innovation of HU University of Applied Sciences. Research was conducted within the
framework of this Community. We collected data (2016 -2018) through the participatory
meetings of this Community of Practice on Mixed housing, the study of documents, in-depth
interviews with inhabitants of the housing complexes, focus group-sessions with
professionals and interviews with local stakeholders. The research findings were thoroughly
discussed during the meetings of the learning community.
Our research focused on the following questions: what are social structures and mechanisms
that could help create a socially sustainable, safe and attractive living environment for both
regular tenants and more vulnerable populations? What obstacles seem to hamper inclusion
and participation or create tensions between residents from different backgrounds? Could
lessons learned from existing mixed housing projects be used to develop new projects and
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improve policies aiming at creating more inclusive and welcoming neighbourhoods? In this
paper we discuss in detail structures and mechanisms that help homeless people feel at home
amidst their (new) neighbours and foster their social integration. In addition, we identify
several tensions that hamper integration and analyse the ways in which both residents and
professionals try to tackle these obstacles. We pay attention to the lessons learned in the
Community of Practice and the ways in which new insights are implemented in the three
housing projects mentioned before. We also describe how new understandings have
influenced working practices in Place2BU, one of the latest, and up until now the largest,
collective mixed housing project in Utrecht (see table 1 and figure 1). We will also describe
how the Community of Practice and a newly created course for social workers, project
managers and others working for mixed housing projects or planning to create new ones,
generates ideas for the benefit of future mixed housing projects in particular, and inclusive
housing policies in general.

3. Results and conclusions
Our findings can be summarized as follows: first, these innovative projects increase the
wellbeing of most inhabitants: people report ‘feeling at home’, less lonely and being
accepted. The friendly interactions, mutual self-help and possibility to engage in activities
are mentioned as valuable characteristics. Accordingly, the former homeless people, often
also with a history of mental illness or addictions, tend to ask for support at an early stage,
with the community functioning as a social ‘early warning system’. Furthermore, the research
underlines the potential of these innovative projects to scale up affordable and adequate
housing for both (young) people entering the housing market and people previously
depending on protected housing facilities, institutions or shelters. Lessons learned from the
projects have been incorporated in (plans for) new mixed housing projects. To end with, we
identified conditions under which mixed housing projects can help care providers, homeless
services, housing corporations and local authorities to secure a good living environment for
all – including those living close to these housing projects. Crucial aspects seem to be the
existence of a social management policy including a clear vision on self-organisation and
community building, smart selection procedures with expectation-management to foster a
realistic level of reciprocity and the availability of individualised professional support when
needed.

4. Exchange of ideas and further research
We are curious to hear from other examples and experiences related to integrative and
inclusive developments in the social housing sector, including initiatives by tenants
themselves. Based on our research we will search for follow up funding through national
funds and European funds. For that purpose we hope to get in touch with researchers in the
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CARPE-network who are interessed in developing new proposals in the field of innovative,
inclusive housing policies and practices.
Table 1. Characteristics of some mixed housing projects in Utrecht1
Mixed Housing
projects in
Utrecht
‘t Groene Sticht
(since 2003) Small
neighbourhood in
new large city
district

Parana (since
2014) Purpose
build complex
under architecture

1

Regular tenants

69 (including
families and single
person households,
3 members
Emmaus
community and
appr. 12 homeowners)
24 (including
students and young
working people)

Tenants from
‘special target
groups’
35 ex-homeless
people (including
10 people living in
the Emmaus
community)

Type of dwellings

Facilities

32 self-contained
apartments, 9
rooms, 1 Emmausgroup, 9 owneroccupied
properties

Offices for floating
support workers,
meeting spaces,
garden,
neighbourhood
restaurant, secondhand shop

20 people in
emergency
services, 24 ‘multiproblem’, exhomeless people

48 apartments (one
and two rooms,
including bathroom and kitchen)

Communal
kitchens, living
rooms and rooftop
garden, Kiosk,
offices (24/7 staff)

Majella (since
2016) Older, basic,
post-war dwellings

39 (mainly
working people,
few students)

35 ex-homeless
people (including
some families)

67 apartments (one
and two rooms,
plus bathroom and
kitchen)

Office for floating
support workers
(will be
transformed in
2020 into
communal space),
garden

Place2BU (since
2017) temporary,
prefabricated,
modular housing

360 (all under 27)

90 ex-homeless
people and clients
from supported
housing schemes,
40 young refugees

490 apartments
(including
bathroom and
kitchenette)

Small communal
living room on
each floor, large
community centre,
sports grounds,
gardens

Figures from 2018.
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Figure 1. Mixed housing projects, clockwise from top left: Parana, Place2BU,‘t Groene Sticht, Majella.
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Abstract
Thermal comfort indices are normally used for assessing and controlling
heat stress conditions in both indoors and outdoors environment. In this
paper, the results of the design and test of an Arduino-base prototype for
estimating heat stress index is presented. This prototype allows the accurate
detection of wind speed, air temperature, relative humidity, precipitation,
atmospheric pressure, irradiation and globe thermometer temperature. By
means of these parameters, it is possible to obtain indices such as mean
radiant temperature (MRT) and wet bulb globe temperature (WBGT). As a
result, the indices are estimated, stored in a database and analyzed. These
values will be used in the future to measure the mitigation of heat stress in
urban environments, by means of the construction of green facades, green
roof or tree planting.
Keywords: Arduino; Heat stress index; globe temperature; WBGT; MRT.
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1. Introduction
Exposure to high-temperature environments can deviate in physical and psychological
health problems (Deschenes, 2014), therefore, evaluating the relation between high
temperature and health problems is an important task (Enander & Hygge, 1990; Fishman,
Carrillo, & Russ, 2019; Gasparrini et al., 2017), even for urban planning (Gunawardena,
Wells, & Kershaw, 2017). However, in general terms, assessing heat stress index is not an
easy task due to environmental changing conditions depend on de location, and therefore, a
standardized heat stress index monitor is required for the location to asses (Maurya, Haque,
Kumar, & Diwakar, 2019). (V. H. Nguyen, Q. T. Tran, and Y. Besanger 2016).
On the other hand, several papers mentioned the use Arduino board as a monitoring system
(A. D. Deshmukh and U. B. Shinde 2016, S. Ferdoush and X. Li 2014). The development
of a low-cost SCADA system using an Arduino board is presented in (I. Allafi and T. Iqbal,
2018), where environmental variables and power generation from the photovoltaic system
are measured. (J. L. Sarinda, T. Iqbal, and G. Mann 2017) presents the development of a
system for remote wireless control and monitoring for a single power inverter. The
hardware used by the authors includes an Arduino and a Raspberry development board.
This work presents and analyses the results of the design, commissioning and test of a
prototype to measure continuously the parameter required to calculate MRT and WBGT for
the purpose of carrying out actions to mitigate the heat stress.

2. Methodology
To measure parameters required for calculating heat stress indices, a low-cost heat stress
monitor indices have been designed, built, commissioning and tested. The components used
to set up the prototype are shown in table 1:
Table 1: Components used to set up the prototype
Component

Qty

Function

Arduino Mega

1

Microcontroller

DTH22

1

Relative humidity and Temperature sensor

DS18B20

3

Temperature sensor

JL-FS2

1

Cups anemometer 0-5 Vols

BME280

1

Pressure sensor

LCD2004 + LCN1602

1

Display

TPL5110

1

Timer
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RTC DS1307

1

Real-time clock I2C

INA219

3

DC voltage and current sensor

INA3221

1

DC voltage and current sensor (Three-in-one sensor)

MH-RD

1

Rain sensor

C-0121 Cebek

1

PV Cell calibrated – Irradiation sensor

CNC 165x135 6 V

1

PV solar panel

DC-DC 5 V to 12 V

1

Boost converter 5 V to 12 V

DC-DC 2.5- 5 V to 5 V

1

2.5- 5 V to 5 V

TP4056

1

Battery charger

18650 Lanzhd

1

Li-Ion battery 2600 mAh

Micro SD TF Card Memory

1

Micro SD module

A scheme, developed in Fritzing, with the final design included all the components
integrated into the assembly is shown in figure 1.

Figure 1. Scheme with the final design of the prototype developed in Fritzing. Source: fritzing (2019)

To integrate all the sensors in the Arduino board, a PBC board was designed and printed.
For such purpose, the easyeda platform was used. The design obtained is shown in figure
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2a. A picture of the PCB board with all the connectors and some sensors is shown in figures
2b and 2c.

(a)

(b)

(c)

Figure 2. PCB design used easyeda. Board printed (a). Board with some components integrated (b, c)

Once the designed was carried out, the Arduino board is programmed. The program uses
the libraries recommended by the manufactures of the sensors. The libraries used for
programming the Arduino board are shown in figure 3.

Figure 3. Libraries used in the Arduino code. Source: Arduino (2019)
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One of the components of the system is a microSD card, used for storing all the data
collected by the sensors. To save energy, the timer TPL5110 is in charge of running the
program every 15 minutes to collect all the data from the sensors, when the data are stored
into the microSD card, the program turns off the Arduino until the TPL5110 turn it on again
after 15 minutes. The prototype does not require being connected to an AC power plug,
since it has a PV panel which, by means of a charger, charges the 18650 battery, them, the
system can continue operating at night.One part of the code used for programming the
Arduino board is shown in figure 4.

Figure 4. Part of the code used for programming the Arduino board Arduino (2019)

Once the prototype has been assembled and tested, it was required to design a box for the
prototype. Figure 5 shows the box designed in a 3D printer by means of the tinkercad
platform. Figure 6 shows a picture of the final box and its components.
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Figre 5. Prototype box designed for the assembly. Surce: tinkercad (2019)

Figure 6. Printed parts of the prototype box

According to NTP 322, WBGT index calculation for outdoor (with solar irradiance)
environments is carried out by Equation 1.

𝑊𝐵𝐺𝑇𝑜𝑢𝑡𝑑𝑜𝑜𝑟 = 0.7𝑡𝑛𝑤𝑏 + 0.2𝑡𝑔 + 0.1𝑡𝑎

Equation 1

Mean radiant temperature (MRT) 𝑡𝑟̅ is calculated according to (UNE ISO 7726, 2002)
using Equations 2. (For forced convection when globe diameter is equal to 15 cm). 𝑡𝑟̅
depend on the globe temperature 𝑡𝑔 , the wind velocity 𝑣𝑤𝑖𝑛𝑑 , and the air temperature 𝑡𝑎 .

4

𝑡𝑟̅ = [(𝑡𝑔 + 273) + 2.5𝑥108 𝑥(𝑣𝑤𝑖𝑛𝑑 )0.6 (𝑡𝑔 − 𝑡𝑎 )]

1⁄
4

− 273
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3. Results
As a result, a device able to monitoring heat stress indices was obtained. The final design is
shown in figure 7.

Figure 7. Prototype final design

Data are collated and exported to an excel file to be processed. An example of the data
obtained are shown in table 2.

Table 2. Data collected from the microSD card

HR %

Ta
(°C)

Tbox (C°)

Tg
(°C)

13/02/2019 18:30

71,36

13,8

13,61

15,4

103155

3,33

0

0,43

13/02/2019 18:45

73,34

13,52

13,24

14,21

103097

0,83

0

0,84

13/02/2019 19:00

73,99

13,4

13,06

13,39

103115

0,38

0

0,88

13/02/2019 19:15

76,48

13,3

12,93

12,89

103131

0,31

0

0,66

13/02/2019 19:45

77,38

13,19

12,8

12,55

103155

0,31

0

1,32

13/02/2019 20:00

77,11

13,05

12,62

12,37

103158

0,34

0

0,21

13/02/2019 20:15

81,08

13,06

12,61

12,19

103167

0,31

0

0,55

13/02/2019 20:30

81,24

13

12,56

12,13

103180

0,34

0

0,74

13/02/2019 20:45

83,36

12,9

12,49

12,08

103189

0,31

0

0,46

13/02/2019 21:00

84,17

12,69

12,25

12,01

103206

0,31

0

0,34

Date

Patm (Pa) IRR (W/m2) RAIN Vwind (m/s)
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13/02/2019 21:15

85,95

12,42

12,05

11,81

103216

0,31

0

0,44

13/02/2019 21:30

83,96

12,3

11,87

11,55

103214

0,38

0

0,22

The device has been tested since February 2019, but due to the big amount of collated data,
to analyze the results, 15th and 17th of February were chosen.
Irriance and Relative Humidity - Febreary 16 and 17, 2019

Globe temperature, Air temperature and Wind
velocity Febreary 16 and 17, 2019
5

25

4

Tg, Ta (°C)

20

RH %

30

100
90
80
70
60
50
40
30
20
10
0

3

15
1

0

0
0:00
3:00
5:30
7:45
10:15
13:00
15:15
18:00
21:15
23:45
2:00
4:30
6:45
9:15
11:45
14:15
16:45
19:15
21:30
23:45

5

0:00
2:45
5:00
7:00
9:15
11:15
13:45
15:45
18:15
21:15
23:30
1:30
3:45
5:45
8:00
10:15
12:15
14:45
16:45
19:00
21:00
23:00

2

10

TEX_DHT_C

GT_DS_C (15cm)

V_WIND_CUP

Time

Time

HR_DHT

(a)

(b)

WBGT

20

IRR_UP_Wm2

MRT

55
50

19

45
40
MRT (°C)

17
16

35
30
25

15

20

14

15
10
22:30
0:30
3:15
5:30
7:30
9:45
11:45
14:15
16:15
19:00
21:45
0:00
2:00
4:15
6:15
8:30
10:45
13:00
15:15
17:15

13

Time

22:30
0:30
3:15
5:30
7:30
9:45
11:45
14:15
16:15
19:00
21:45
0:00
2:00
4:15
6:15
8:30
10:45
13:00
15:15
17:15
19:30
21:30

WBGT

18

Time

tr (15cm)

WBGT (15cm)

(c)

(d)

Figure 8. Collected data on February 16 and 17, 2019. Air temperature, Globe temperature and wind velocity (A),
relative humidity and solar irradiance (b), WBGT (c) and MRT (d)

The designed prototype is able to measure continuously parameters such as Air
temperature, Globe temperature, wind velocity, relative humidity, solar irradiance and
atmospheric pressure (figure 8a and 8b). By means of the parameters measured it is
possible to calculate heat stress indices such as WBGT and RMT (figures 8c and 8d).
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4. Conclusion and discussion
Using the prototype designed and tested, two of the most important heat stress indices were
calculated: WBGT and RMT. The values obtained let asses the level of heat stress in the
areas under study. Knowing the level of heat stress, measures could be taken to alleviate it
and improve the quality of life of the people affected. Depending on the results obtained by
the prototype, some of the measures to mitigate heat stress are the installation of green
facades, green roof, and tree planting. After setting up such components, by mean of the
device designed, it is possible the quantification of the effect due to the improvements
carried out.
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Abstract
Landfills are still one of the most common ways to dispose solid urban waste
in many countries due to their relatively simple technical requirements,
operational costs and low investment. Moreover, biogas produced in landfills
can be used as a renewable energy source for power generation. The
Valencian region is one of the largest solid urban waste producers in Spain,
and therefore, it may have an unexplored potential of landfill biogas
production. This paper aims to estimate the landfill biogas production and its
power generation potential for the Valencian region to provide related
information about the use of landfill gas as an alternative source of energy.
Statistical data from urban solid waste in landfills were gathered from the
provinces of Alicante, Castellon, and Valencia, then the assessment of landfill
biogas production was estimated by means of waste classification and disposal
for each province. Results presented in this work show that the Valencian
region has an important potential to use landfill biogas from solid urban waste
as a renewable source for power generation, and also provide insights in
valuable information to the Spanish government, academic researches,
policymakers, and possible investors.
Keywords: Solid urban waste management; landfill biogas; bioenergy
potential; power generation; renewable energy; Valencian region.
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1. Introduction
A dump is a place where Urban Solid Waste (USW) is deposited. If there is no type of control
in these dumps, the containing waste can cause foul smells, pollute nearby waters, be a focal
point for rodents and insects, produce emissions of Greenhouse Gases (GHG) into the
atmosphere and provoke fires due to the combustion of the combustible gas with high
methane concentration resulting from the decomposition of the rubbish (Igliński,
Buczkowski, & Cichosz, 2015).
Landfills, on the other hand, are places to prevent pollution, help the environment and protect
human’s health. Trash deposited on landfills is covered to prevent odors and to stop trash
from flying away. Biogas is obtained by trash decomposing. The landfill gas is collected in
pipes and recycled into fuel and later it could produce electricity. Its main components are
methane (40-70% of CH4) and carbon dioxide (30-60% of CO2) in addition to other gases (15% of H2, N2 or H2SO4). The gas composition depends on weather conditions, landfill
characteristics or waste composition and treatment (Nadaletti et al., 2015). It is also important
to emphasize that methane is the second largest contributor to global warming among GHG,
after carbon dioxide.
Biogas can be used to generate electricity by using an internal combustion engine coupled to
an electric generator. Many worldwide studies have reported detailed information about the
estimates of power potential from biogas in landfills sites in several countries, such as Brazil,
Bolivia, Mexico, and Poland (Igliński et al., 2015; Lima et al., 2018; Rios & Kaltschmitt,
2016; Vargas Bautista & Calvimontes, 2017).
1.1. Solid waste in the Valencian Region
Waste management has increasingly become in one of the main society challenges nowadays,
given its growing generation and great environmental, social and economic impact.
According to the Institute for Diversification and Energy Savings (Instituto de
Diversificación y Ahorro de Energía – IDAE), in Spain, each citizen approximately generates
about 1,5 kg of SUW per day (Diversificación y Ahorro de Energía, Armengol, & Farré,
2011). In the Valencian region, around 21 million tons of USW are generated every year (a
(47 % in Valencia, 41% in Alicante and 12% in Castellón). The average generation per capita
is about 1,2 kg of solid waste per day. (Infraestructuras Territorio y Medio Ambiente, 2012).
Table 1 shows the annual solid waste generated in the Valencian region.
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Table 1. The annual solid waste generated in the Valencian region (2016 to 2019).
Amount of solid waste (tons)
Year
Alicante

Castellon

Valencia

2016

1.099.004

315.398

1.233.681

2017

1.098.186

315.163

1.232.762

2018

1.097.240

314.892

1.231.701

2019*

1.096.167

314.584

1.230.496

Source: (Infraestructuras Territorio y Medio Ambiente, 2012).
*Estimated value

1.1.1.

Composition of the solid waste

According to the conselleria de infraestructra fo Valencia Region, the main elements that
make up the characterization of solid waste in the region of Valencia are 41% organic matter,
29% packaging and 30% other materials. The total of packaging composition is represented
by 41% plastic, 22% paper, 19% glass, 13% metals and 5% cardboard. For the total
composition of others: 42% paper & cardboard, 9% plastic, 5% metals, 1% glass, 11% ground
& ashes, 3% wood and 15% others. The average estimate of composition is shown in Figure
1.

Paper
6%

Others
30%
Containers &
Packaging
29%

Glass
6%
Metals
4%

Organic Matter
41%

Plastic
12%

Cardboard
1%

Figure 1 Average composition of the solid waste in the Valencian region. Source: (Consellería de
Infraestructuras, 2013).

In this paper will be carried out the estimation of power generation from the biogas produced
from the solid urban waste in the landfills of the provinces of Alicante, Castellon, and
Valencia, and the reduction of emission of 𝐶𝑂2 . For such purpose, an economic model for
the evaluation and feasibility of the project will be used.
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2. Methodology
Two models were applied to estimate the use of biogas for the Valencian region; the first
estimates the production of biogas and the second estimates the generation of electricity from
biogas. Data from 2012 to 2015 were used for a prediction over the year 2026. Once the
predictions were produced, the results were tabulated and compared against the estimates of
energy demand and USW production of the Valencian region. According to (Sanchís, 2019)
currently in the Region of Valencia there are three main operating landfills; Onda in the
province of Castellon, filled since 2014, Dos Aguas (in Phase 2), in the province of Valencia
which has been active since 2010 and with a current lifespan of 5,6 years being at 51,7% of
its capacity, and finally the Alicante landfill, active since 2005, with a last life of 4,75 years
being at 82,3% of its capacity. For simplification purposes, this work raises the scenario that
the production of biogas in the Valencian Region depends entirely on these three landfills
and since their lifetime is about to be exhausted. It is supposed that before 2024 will be
opened at least three landfills with equal capacity to the current ones to cover the needs of
trash disposal. Such landfills also ensure an increment in the biogas production in the future.
2.1. Prediction Model of Landfill Biogas
The composition of biogas depends on: the characteristics and volume of the residue,
moisture, compaction and age of the landfill. The generation of biogas emissions varies over
time and with environmental conditions, so there are several models for estimating the
generation of biogas in landfills. In this work the biogas generation potential per year was
calculated using the Landfill Gas Emission Model (LandGEM) of the U.S. Environmental
Protection Agency (EPA). LandGEM first-order degradation model has been implemented
obtaining good results about landfill gas emission rate per year (Vargas Bautista &
Calvimontes, 2017). Its formula is shown in Eq. 1.
𝑛

𝑄 = 2 ∑ 𝑘𝐿0 𝑀𝑖 𝑒−𝑘𝑡𝑖

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 1

𝑖=1

Where 𝑄 is the total landfill biogas emission rate per year (𝑚3 /𝑦), 𝑛 is the number of years
of waste placement, 𝑘 is the landfill gas generation rate constant (𝑦 −1 ), 𝑀𝑖 is the mass in
mega grams of the solid waste section placed in year 𝑖 (𝑀𝑔), 𝐿0 is the methane generation
potential (𝑚3 /𝑀𝑔) and 𝑡𝑖 is the age of the waste section placed in year 𝑖 (𝑦). The Equation
1 model was applied using USW data from the Valencian region from the years 2013 to 2016
as inputs.
2.2. Prediction Model for Power Generation
The process for power generation consists in extracting the biogas from the landfill through
a series of pipes that transport it to a storage tank. Once the annual biogas production data is
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obtained, the next step is to calculate the electricity generation from the burning of biogas in
an internal combustion engine. A simple model that suggests the calculus of potential
electricity generation from landfill biogas is shown in Equation 2.
𝑃𝐺 = 𝑄 ∙ 𝐿𝐻𝑉 ∙ 𝜂

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 2

Where 𝑃𝐺 is the power generation potential from landfill biogas per year (𝐺𝑊ℎ/𝑦), 𝑄 is the
total landfill biogas emission rate per year, also known as the volumetric flow of methane
(𝑚3 /𝑦), 𝐿𝐻𝑉 is on average 18.54 MJ/m3 representing the lower heating value of methane
and 𝜂 is the conversion efficiency from biogas to electricity by a combustion engine
generator, assumed to be 34% at 80% of the rated power, according to (Vargas Bautista &
Calvimontes, 2017). Table 2 summarizes the assumptions made for the variables used in gas
emission rate and power generation per year.
Table 2. Parameters to evaluate the landfill biogas and power generation.
Parameter

Assumed value

𝐿𝑜 , 𝑚 3 /𝑀𝑔

100 – 180

𝑘, 𝑦 −1

0,05

Collection efficiency

80%

Methane generation from biogas

50%

Methane LHV (low heating value), MJ/𝑚 3

18,54

Source:(Vargas Bautista & Calvimontes, 2017).

Equation 2 model was applied using data obtained for the Valencian region from the period
2013 to 2016 and the annual estimation of the USW in the three provinces to obtain the
amount of electricity generation from biogas formula. Also, an electric generation projection
is made with the annual cost of the energy generated.

3. Results
Results of applying the previously proposed biogas production and power generation models
from Equation 1 and Equation 2 were obtained. It is noticed that the production of biogas
from 2016 to 2026 remains invariable. While biogas production slowly decreases, new
landfills should be created to cover the needs of trash disposal, preserving the production of
biogas. Figure 2 shows the estimated biogas production for each of the provinces of the
Valencian Region under the scenario raised. A landfill creation is proposed in Castellón by
2020, in Alicante for 2023 and in Valencia by 2025, according to the order of its useful term
of life. Average annual production of 2,499 megagrams of biogas is estimated for the
Valencia Region from 2020 to 2032.
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Figure 3 shows the estimate of power generation from landfill biogas from 2020 to 2032, as
well as contributions to that power from each province of the Valencian Region. As is shown
in Figure 3, if three landfills of at least the capacity of Onda, Dos Aguas and Alicante are
opened before these are filled in the next 6 years, them from 2020 to 2032 there would be an
average annual generation potential of 6,37 GWh/year, (Average total demand in the
Valencian Region is 22138 GWh/year).

BIOGAS GENERATION [MG]
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Figure 2 Annual electricity potential power generation from landfill biogas projections from the years 2020 to
2032.
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Figure 3 Annual electricity potential power generation from landfill - biogas projections from the year 2020 to
2032.

As of 2011, its inhabitants generated 5.9 tons of CO2 per capita per year in the Region of
Valencia, (“Cada valenciano emite dos toneladas de CO2 menos que el conjunto de la media
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nacional”). Using data obtained from biogas production and power generation it can be
estimated the number of equivalent tons of CO2 that could be saved by leveraging the biogas
production for power generation. Figure 4 shows the possible contribution in carbon
equivalent tons obtained from biogas generation against the total estimated carbon equivalent
tons of the Valencian Region according to (Valencia Plaza, 2017). On average, according to
the results shown in Figure 4, from 2020 to 2032, a reduction of 8% to the total of the
equivalent carbon tons would be obtained.

% of Total CO2 eq Ton emissions

Alacant

Castellò

València

10%
8%
6%
4%
2%
0%

Year

Figure 4 (a) Equivalent tons of carbon saving from biogas related to total equivalent tons of carbon of the
Valencian Region.

4. Discussion
The results of this work show that while the percentage of estimated power generation from
biogas under the scenario proposed is little compared to the estimated total energy demand
of the Valencian Region, 6.5 GWh/year vs. 21,965 GWh/year on average, for the next few
years, that generation could result in a significant reduction in greenhouse gas emissions, as
approximately 8% of the Valencian Region's total carbon-equivalent ton emissions could be
used in power generation from biogas, rather than the use of other energy sources as fossil
fuels.
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Abstract
The aim of our writing is to present the opportunities offered by the
University of Debrecen to students and researchers for the further
development of innovative ideas in the marketplace, and to identify the
essential linking elements of the university’s innovative environment that can
have an impact based on mutual benefits from local, regional, national and
international levels.
The University of Debrecen's Innovation Ecosystem Center (IEC) is an
organization that is constantly evolving to meet the needs of the university in
terms of innovation, development of corporate cooperation and technology
transfer. It aims to promote industrial exploitation of research results and
promote the introduction of ideas into the market. It is one of the tasks of the
IEC - in line with what was said at the World Economic Forum in 2018 - to
spread the entrepreneurial mindset, to strengthen corporate relations and to
take a positive social impact approach to innovation processes.
To help the University of Debrecen to fully fulfil its mission of innovation and
its visibility and recognition from the local to the international level, thereby
contributing to the wider (market) exploitation of university ideas, and
contributing to the cooperation between the competitive and governmental
sectors. For the development of the local economy and for addressing
environmental-socio-economic challenges, it is essential to provide a
professional environment in an incubation center that meets the demands of
the 21st century
Keywords: Innovation; Entrepreneurship; Incubation; Innovation Centre;
Start-up ecosystem.
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1. Introduction
Higher education is facing significant changes worldwide, leading to the emergence of new
institutional models of operation in recent decades. Besides the aspects of sustainable
funding, there are several triggering factors for adjusting the provision of educational,
research and other services to changing conditions and market needs: accelerating change
in science and technology, increased competition for innovation, globalization and
internationalization, the emerging need for practice-oriented training and the widespread
lifelong learning (Barakonyi, 2014).
To provide quality services, diversification of funding has become inevitable. In addition to
the budgetary resources provided as normative support based on the number of students,
typically higher education institutions have access to additional government and
community budgetary resources through tenders for institutional development and research
activities. Intensifying relations with external (economic) actors is a new opportunity that
may contribute both to the expansion of available financial resources and to the
harmonization of higher education services with market expectations. External actors as
collaborating partners, costumers of educational and R&D services or entities exploiting the
R&D results achieved through technology transfer can provide additional financial (and
human) resources and expertise to higher education institutions.
In addition to funding issues, the strengthening the role of higher education institutions in
R&D and its contribution to local economic development and society is strongly reflected
in EU and national strategic goals. In Hungary, the government strategy also explicitly
identifies higher education institutions as the “most important scientific, professional and
organizational actors in domestic R&D&I”: with regard to the third mission activities,
“strengthening the impact of higher education in local economic development” and within
this framework, creating favourable conditions to innovation (strengthening technology
transfer, incubation and other related services), reinforcing social innovation and
strengthening the service function will be of priority (Magyar Közlöny (2013), Stratégia
(2016), Stratégia (2017)).
Depending on operational frameworks, industry relations and experience in innovation
management, European higher education institutions will pursue different strategies and
provide different services as third mission activities are concerned. There are several higher
education institutions offering profit oriented services: operating incubators, innovation and
research centers or participating in clusters (Deés, Sz. (2011)).
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2. Innovation activities at the University of Debrecen
The University of Debrecen has been striving to respond appropriately to emerging
challenges and make the most out of the opportunities arising from the changes in its
operating environment since 2005 in many areas, including exploitation of the university's
R&D results, encouraging university citizens to implement their innovative ideas,
strengthening educational and research links with economic actors; and offering
educational, cultural and sporting programs to local, regional communities.
The technology and knowledge transfer activities have a history of more than a decade: the
legal predecessor of the Research Exploitation and Technology Transfer Center (hereinafter
referred to as technology transfer office, TTO) was established in 2006 and since 2008 this
unit has been responsible for utilizing the research results created at the University. Other
key activities of the TTO include intellectual property protection consulting, managing the
university's intellectual property portfolio, licensing marketable technologies, supporting
other forms of exploitation, and preparing and negotiating the University's R&D service
agreements with partners.
In 2018, the TTO portfolio was extended to the implementation of the Proof of Concept
program (see: Figure 1.), funded from own institutional revenues, to promote the
exploitation of R&D results. Building on international experience, the program provides
resources to increase the level of technology development of early-stage, university-related
ideas and inventions and to support the commercialization of university-generated
technologies (gap funding). The aim of the program is to accelerate the exploration of the
utilization potential of the research results generated at the University of Debrecen, the
setting a utilization roadmap and defining the utilization process in order to reach new
milestones in product or service development and testing. It also contributes to reducing the
risk of introducing the innovative technology or product and thus making university
technologies more attractive to market players. In addition to examining the technological /
physical feasibility, mentoring and support activity includes – where appropriate – the
examination of marketability and commercial feasibility and the identification of
opportunities to engage in follow-on funding (POC, 2018). The researchers involved in the
program will receive ongoing technical support both on the innovation process from TTO
and on the aspects of marketability and necessary modification to enter the market from
industry experts.

Figure 1. A “Proof of concept”in the innovation process. Source:POC (2018).
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In order to explore and further develop the ideas, a specific call for proposals will be
opened for students and young researchers in 2020 within the framework of the POC
program, and students will also be able to develop their innovation ideas in a so-called fablabs. In these open labs, students will access tools for design, modelling, electronics at the
core facilities or divisions of the university (such as a 3D printer, food innovation lab,
electrical engineering lab, etc.). Students will also be offered professional support from the
university department's researchers and technical staff in order to deepen their professional
and R&D management knowledge and gain access to international knowledge base.
The fab-lab is based on the free flow and sharing of ideas and provides opportunities for
students to join multidisciplinary teams. Fab-labs can make a significant contribution to
evolving innovation ecosystem for students and young researchers and increasing the
number of start-ups.
The complexity of the programs starting in 2020 is completed with a scholarship program
that promotes the discovery of students’ innovative ideas at the university and supports the
validation, development and prototyping of ideas, being combined with a training program
for developing entrepreneurial competencies of talented students and innovative
entrepreneurs.
The promotion of the entrepreneurial mindset and the implementation of activities aimed at
developing related competences have also been part of the university's training portfolio for
nearly a decade. On the one hand, the TTO provides students with detailed information on
the innovation process, and on the other hand, specific, credit-based training courses of
entrepreneurship are available to students.
Team Academy Debrecen was launched in 2010. The mission of the program is to provide
business training that develops entrepreneurial mindsets and self-awareness through
practice-oriented and innovative approaches to the requirements of the modern age,
creating opportunities for individual fulfilment, responsibility for themselves and the
community. Students start a business venture when they begin their studies, and in the
course of their studies acquire the related knowledge and develop the competencies needed
to run a business in an efficient manner. In addition to first-hand knowledge of the realworld market environment, students will learn how to collaborate in a team, learn to
motivate and appreciate themselves and teammates, and to immerse themselves in life -long
learning in their own business interests. The students' work is supervised by university
professionals (team coaches) who were trained by the Finnish Team Mastery.
This modern teaching methodology is accepted in the field of international business
education: Spain, France, Netherlands, England have launched their own “Team Academy”
training based on the Finnish model.
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The first courses of the Institute for Innovation in Engineering and Business Development
(MÜZLI) established in 2018, were launched in the second semester of the academic year
2018/19. The market-oriented, practice-oriented training brings excellence in domestic and
international business to the students of engineering, economics, management and IT.
Corporate professionals with decades of managerial and extensive professional experience
ensure that students enter the labour market so that their knowledge, skills and
competencies beyond professional knowledge are reinforced, they are able to identify the
challenges to be addressed in the new technological era, and are capable of exploring their
inherent creativity. The courses are primarily aimed at developing an entrepreneurial
mindset but also provide insights into useful experiences gained through personal careers
across a range of topics (e.g. benefits of determination or taking risks, key elements of
industrial success in the industry, etc.).
In order to coordinate innovation management activities and provide competitive up-to-date
services, a decision was made in 2019 to further develop the innovation ecosystem by
necessary institutional changes: in line with the University of Debrecen's comprehensive
mission statement the Innovation Ecosystem Center (Center) as a service unit,
incorporating the Research Exploitation and Technology Transfer Center was established.
The Center aims at the effective discovery of ideas, promoting the further development of
ideas, the (market) exploitation of research potential and more efficient contribution to the
local economic development through cooperation with the business and government sector
and promoting the development and implementation of innovative responses to
environmental, socio-economic challenges at the local level (IÖK, 2019).
At this point, it is worthwhile to mention the financing aspects of developing an innovation
ecosystem and providing services at the early-stage. In addition to government funding
sources through tenders, the Innovation Fund of the University of Debrecen (IFUD) was
created - which clearly shows the leadership’s commitment to promoting innovation. The
IFUD provides funding to develop the innovation system, to increase the efficiency and
effectiveness of innovation and R&D activities, and to contribute to the development and
market introduction of useful products and services, taking into account social and
environmental impacts (DEINA, 2018).
In particular, IFUD may provide funding for:
-

the exploitation of R&D results ("proof of concept" sub-program)
programs for exploring student ideas, developing and developing entrepreneurial
skills (student sub-program)
the development of the innovation ecosystem and the provision of services, in
particular for the basic operation of the Innovation Ecosystem Center and UD
Ventures Ltd. (Innovation ecosystem sub-program)
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The aim of the Center, in close cooperation with the relevant departments of the University
of Debrecen, is to strengthen entrepreneurial spirit and initiatives, dedication to teamwork
and the emergence of ideas, regardless of the uncertainty inherent in innovation. Innovation
services, cooperations, collaborations and partnerships reduce the risks behind an
innovative idea in the marketplace, and are intended to help idea creators overcome the
challenges successfully and effectively or even in the case of market failure of a certain
idea encourage to invest energies in a faithful restart of ideation.
The knowledge and competency map on the one hand reveals exploitable R&D results and
on the other hand facilitates to channel researchers and research groups through their
available scientific and technological knowledge into new research programs based on
domestic or international, research or industrial collaborations. Mentoring of student and
research teams, and at a later stage of university-affiliated start-ups, spin-offs and microbusinesses, is based on international best practice. The system may work with mentors
volunteering (not generating income, providing only reimbursement of expenses) so that to
avoid the conflict of interest and appearance of self-interest.
The Center places particular emphasis on increasing the entrepreneurial activity of students
and young researchers and organizes events to promote innovation and entrepreneurship
(e.g. conferences, business incubation clubs, pitch competitions). At the same time, the
Center – in cooperation with the departments concerned – promotes cooperation between
students and the business sector based on international best practice. At some events,
student groups design solutions for real industry innovation challenges in a team
(development team) supported by facilitators and academic researchers. The Center will
start a close cooperation with the clusters operating with active participation and leadership
of the University of Debrecen.

3. Clusters
The universities play an important role in the knowledge–based economy: they generate
knowledge through their leading-edge research activities and provide highly qualified
labour. In the case these functions are integrally linked and when they are most effective,
the university contributes strongly to regional economic growth and development. It is
important to define the precise role they play. Besides being the sources for knowledge and
talents, they can also draw the attention of investors and strategically important companies
(Wolfe, 2015).
The University of Debrecen is a pioneer in cluster organization in Hungary and plays a key
role in creating and operating clusters. The aim of the clusters is to make technology
transfer activities more efficient and thus contribute to the economic development of the
region.
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Over the past decade, five accredited clusters have been organized around the University of
Debrecen, two of which are internationally accredited. Areas of operation of the clusters, in
line with the strategic areas designated by the University of Debrecen: pharmaceutical,
thermal and tourism, food, sports, information technology, instrument development.
The following clusters are functioning in the neighbourhood of the University of Debrecen:
-

Pharmapolis Debrecen Innovative Pharmaceutical Cluster
Hungarian Sports and Lifestyle Development Cluster
Northern Great Plain Thermal Cluster
Pharmapolis Innovative Food Cluster
Silicon Field Cluster

Through these clusters, the University cooperates closely with hundreds of market players
who can serve as a platform for the practical training of students, and effectively serve the
utilization of research results and the development of innovation processes in the region.
The uniquely progressive feature of the clusters around the University of Debrecen is that it
has created a nation-wide network of capital-intensive medium and large-scale companies,
innovative university spin-offs and start-ups, municipalities, financial institutions,
chambers. The clusters support the university industrial development efforts of the
University.

4. The Incubation Center
Incubators are growing worldwide having similar infrastructure and graduation policies,
while differing in their selection strategies, business support services and mediation
offering (Bergek, A.-Norrman, C. (2008), Hausberg, J.P. – Korreck, S. (2018)).
Depending on operational frameworks, industry relations and experience in innovation
management, European higher education institutions will pursue different strategies and
provide different services as third mission activities are concerned.
The erection of the Incubation Center is another milestone in the innovation ecosystem
development of the University of Debrecen, bringing a new approach to reinforce and
extend innovation activities, join the international competition and cooperation between
universities and to address local and regional market need more efficiently. The Incubation
Center provides a comfortable, modern and healthy site, environment and community
culture for the collaboration of educational and research institutions and businesses that
attracts investment in research and thus contributes to economic growth.
The objective to be achieved through the establishment of the Incubation Center – in line
with the university's innovation and business objectives – is to provide the appropriate site
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to carry out incubation, acceleration, business development and related mentoring and
advisory activities and project management tasks. The services of the co-working space
will primarily be available for the researchers and students of the University of Debrecen.
The Incubation Center provides a venue for trainings and other advisory services offered by
the Innovation Ecosystem Center that are designed and differentiated to suit the business,
strategic, organizational or personal development needs and objectives of innovative teams.
- Within the framework of the Action Learning Group, advisory services, such as
facilitation, peer mentoring, performance and process management, exchange of
professional experience will be provided, and a focus would be on development of
collaboration and knowledge sharing. The following skills and competences will be
developed during the training: goal setting, focus, change management, decision making,
presentation, feedback, knowledge-mobilising interviewing and summation techniques,
constructive confrontation, performance-enhancing reflection at the individual level or
within a group, self-reflection - self-awareness, problem-solving potential and innovation.
- Business coaching focuses on developing entrepreneurial skills, innovation and
motivation through adequate process management models to achieve higher performance or
profitability, and consulting to determine real, achievable and measurable business goals
with respect to external and internal available and the deficiency of specific resources and
preparation of strategic and implementation plans. Commitment, motivation and
entrepreneurial mindset are the added value of the development process.
The process of facilitation and development takes place in a cyclical structure: consultation
- implementation – monitoring, feedback, refinement - learning (Kolb, 1984).
- Leadership mentoring, trainings are available as a service to increase efficiency and
motivation. The intervention process supports the development of professional identity and
the effectiveness of professional role and responsibility, contributes to increased
motivation, and promotes talent development and retention. The training covers the areas of
delegation and empowerment, decision-making techniques, assertive communication proactive modes of operation, resource management, problem solving and creativity
development, change management, performance management, project management.
- In pitch training, students and researchers learn pitching through practice-oriented
simulation modules, psychological, communication and presentation exercises. As a result
of the activity, participants will be able to communicate effectively with investors and the
likelihood of success will increase resulting in higher investments for faster growth.
The spaces created within the Incubation Center provide opportunities for team
development and interaction between teams.
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- In innovation open-spaces (co-working office), individuals and teams with an innovation
idea can do office work on a hot-desk basis.
- Incubation teams can work in community-based hack-space to develop board models,
prototype space, and equipment accessories (from simple machines to 3D printers).
- Incubation facilities (small and medium-sized offices) for groups, meeting room
In line with the University of Debrecen's goals to creating a broad network of innovationrelated cooperations based on mutual benefit, the Incubation Center will greatly contribute
to the development and strengthening of further economically beneficial links between the
University of Debrecen and other economic actors. Service labs and R&D companies
hosted at the first level of the Incubation Center, through their market-based services, R&D
activities, and their role in student training, help to strengthen relationships and increase
economic embeddedness.
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Abstract
Heat stress can affect negatively human performance, behavior and even
health, therefore, mean radiant temperature (MRT) and wet-bulb globe
temperature (WBGT) measurement and monitoring should be obtained for
any environment in which people are constantly exposed. The aim of this
work is to compare the globe thermometer temperature (tg), used for
calculating both MTR and WBGT, using a smaller globe compared to a
standardized diameter. For such purpose, a prototype has been designed.
The device consists of an Arduino MEGA board, three temperature sensors,
two black globes (Copper globe, matt black painted) and an anemometer. As
an effort to use a device with a globe easier to handle in a real measuring
device, a 9 cm diameter globe has been used which has a smaller diameter
than a standardized one (15 cm); the third temperature sensor is used to
measure the air temperature. MRT monitoring tests were carried out using
the proposed prototype, collected data were compared between the smaller
and the standardized diameter globes measurements according to UNE EN
ISO 7723 and NTP 322 recommendations. Results of this work show that it is
possible to use a smaller diameter globe in a heat stress monitor, with an
acceptable margin of error compared to a standardized size globe.
Keywords: Heat stress monitor; Globe temperature; MRT; Arduino.
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1. Introduction
Contact to heat stress environments
e
can producee health prob
blems (Deschhenes, 2014;
Enander & Hygge, 1990
0; Fishman, C
Carrillo, & Ru
uss, 2019; Gaasparrini et all., 2017) and
many times a heat stress index monitoor cannot be representative
r
(Maurya, Haaque, Kumar,
& Diwakar, 2019). To reg
gulate human safety and health in workin
ng environmennts, UNE EN
ISO 7726 reegulations and NTP 322 ppropose a stan
ndardized metthod for heatt stress index
measuremennt such as MR
RT and WBGT
T, using the gllobe thermometer temperatuure.
If an MRT or WBGT mo
onitor is desiggned and buillt according to
o UNE EN ISSO 7726 and
NPT 322 sppecifications, using a 15 ccentimeters tem
mperature glo
obe, it will bee difficult to
handle, pronne to breakagee and heavierr. The objectiv
ve of this worrk is to compaare the globe
thermometerr temperaturee (tg), used forr calculating both
b
MTR and WBGT, usiing a smaller
globe compaared to a stand
dardized diam
meter globe.

2. Methodology
In order to compare the temperature tthermometer globe sensor used for calcculating both
MTR and WBGT,
W
a low--cost heat streess monitor in
ndex have beeen designed annd built. The
device conssists of an Arrduino MEGA
A board, four temperature sensors (one DTH22 and
three DS18002), two black
k globes (Coppper globe, matt
m black paiinted), a relatitive humidity
sensor (DHT
T22) and a cu
ups anemometter. One globee is 9 cm diam
meter which hhas a smaller
diameter thhan the standardized globee (15 cm), another
a
tempeerature sensorr is used to
measure air temperature.

Figurre 1. Proposed W
WBGT monitor pro
ototype general scheme
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As an effortt of developin
ng a cheap heaat stress moniitor, Figure 1 shows the genneral scheme
of the protootypes. Both prototypes (99 and 15 cm diameter glo
obe) were insstalled at the
Polytechnic University off Valencia, to measuring co
ontinuously from February 2 to June 05,
2019, Figuree 2 shows pho
otographs of thhe deployed prototypes.
p

Figurre 2. Proposed W
WBGT monitor pro
ototype implemen
ntation

To obtain thhe WBGT index there are tw
wo possible siituations, indeex estimation for indoor of
for outdoorr environmentts (Mendaza, 1993; NTP 322, 1999). According to NTP 322,
WBGT indeex calculation for indoor (orr outdoor with
hout solar irraadiance) and ooutdoor (with
solar irradiaance) environm
ments is carrieed out by Equaation 1 and Eq
quation 2.
𝑊𝐵𝐺𝑇
𝑊𝐵𝐺𝑇

Where, 𝑡

= 0.7𝑡
= 0.7𝑡

Equation 1

+0
0.3𝑡
+ 0.2𝑡 + 0.1𝑡

Equation 2

is the naturral wet-bulb teemperature, 𝑡 is the globe temperature and 𝑡 is the

dry air tempperature. 𝑡
is measureed by a therm
mometer with
h its bulb covvered with a
wettened cootton, withou
ut shields foor avoiding wind
w
or radiiation and un
under natural
ventilation conditions
c
an
nd can be calcculated using
g the Equation
n 3 (Hunter aand Minyard
1999).
𝑡

= 𝑡 + 0.0021𝑆 − 0.42𝑣 + 1.9
93

Equation 3

i the psychom
metric temperrature of wet bulb, 𝑆 is so
olar irradiationn and 𝑣 the
Where, 𝑡 is
wind velociity. 𝑡
can be calculateed using air by means off Equation 4, using air
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temperature (𝑡 ) and relative humidity (RH%) measurements at standard sea level, as
propose to (Stull, 2011).
𝑡 = 𝑡 tan

0.151977 𝑅𝐻% + 8.131659)

1.676331) + 0.00391838 𝑅𝐻%)

tan

+ tan

𝑡 + 𝑅𝐻%) − tan

0.023101𝑅𝐻%) − 4.686035

𝑅𝐻% −

Equation 5

Mean radiant temperature (MRT) 𝑡̅ is calculated according to (UNE ISO 7726, 2002) using
Equations 6 to 9. Equations 6 is used for forced convection, and Equation 7 for natural
convection when globe diameter is less than 15 cm. Equations 8 is used for forced
convection, and Equation 9 for natural convection when globe diameter is equal to 15cm. 𝑡̅
depend on the globe temperature 𝑡 , the thermal emissivity of the balloon 𝜀 , the diameter
of the balloon 𝐷 and the air temperature 𝑡 .
.

.

𝑡̅ =

𝑡 + 273

+

𝑡̅ =

𝑡 + 273

+

𝑡̅ =

𝑡 + 273

+ 2.5𝑥10 𝑥 𝑤

𝑡̅ =

𝑡 + 273

+ 0.4𝑥10 𝑥 𝑡 − 𝑡

𝑡 −𝑡

.

.

𝑡 −𝑡
.

− 273

𝑡 −𝑡
/

Equation 6

− 273

𝑥 𝑡 −𝑡

− 273

Equation 7
Equation 8

− 273 Equation 9

The choice between natural or forced convection equations depends on the thermal transfer
coefficient (ℎ ) value. Using Equation 10 and 11 respectively, ℎ has been calculated for
both forced and natural convection. If the thermal transfer coefficient for forced convection
is greater than that natural convection, then forced convection equation for MRT should be
used, and vice versa.
ℎ

= 6.3

ℎ

= 1.4

.
.

∆

Equation 10
Equation 11

3. Results
Figure 3a shows a scatter plot comparing the globe temperature measurements obtained
between the 9cm and 15cm globes. A calibration curve, shown in Equation 11, was
obtained by means of the linear regression (Figure 3a). The results of the 9cm
measurements values correction are shown in Figure 3b, where tg,15cm, tg,9cm and tg,9cm_corrected
are compared in a typical day.
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𝑡

,

_

= 0. 9417 𝑡

,

+ 0.5088 Equ
uation 11

(a)

(b)

Figure 3. (a)
( Scatter graph between 9cm proototype measurem
ments and standarrdized device andd (b), curves
obta
ained for a normaal day using calib
brated measurements.

Figure 4 shhows the scattter plot and measurementt curves for the
t MRT. Thhe dispersion
between MR
RT measurem
ments is greaater compared
d to globe temperature me
measurements.
Equation 122 shows the calibration
c
currve obtained by linear reg
gression for m
measurements
made using the 9 cm glob
be device.

(a)

(b)

Figure 4. (a)
( Scatter graph between 9cm proototype measurem
ments and standarrdized device andd (b), curves
obtained
d for a normal day
ay using calibrateed measurements for
f MRT.

𝑡̅

,

_

= 0.8 984 𝑡̅

,

+ 0.8865
0

Equ
uation 12

Similarly, Figure 5 showss both the scattter plot and th
he curves obtaained for WBG
GT estimates
and Equatioon 13 shows the calibratiion curve ob
btained. It is remarkable hhow WBGT
measuremennts have the lowest
l
degreee of dispersio
on, compared to globe tem
mperature and
MRT measuurements.
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(a)

(b)

Figure 5.
5 (a) WBGT mea
asurements scatteer plot between 9ccm and 15cm glob
bes and (b) compparison of
measurementts curves between
n both devices.

𝑊𝐵𝐺𝑇

,

_

= 0.99122 𝑊𝐵𝐺𝑇

,

+ 0.0292

Equuation 13

Table 1 sum
mmarizes the RMSE for thhe WBGT, MRT
M
and glob
be temperaturee, using as a
reference the measuremen
nts made by thhe standardizeed 15 cm globe device.
Table 1. Errror analysis between
b
calibraated proposed
d prototype and
d standardizedd heat stress
monitor
Measurement

RMSE
No
ot-calibrated

Calibrated

tg

1.93

1.76

WBGT

0.39

0.35

Mean radiiant temperaturee (MRT)

3.81

3.33

According to
t the summarry shown in T
Table 1, without error correction, the RM
MSE of Globe
Temperaturee, WBGT, an
nd MRT was rrespectively 1.93,
1
0.39 and
d 3.81. After applying the
error correcction equation
n, RMSE wass respectively 1.76, 0.35 an
nd 3.33, whicch means an
improvemennt in the error of 9%, 9%, annd 13% respectively.

4. Conclussion
When calibrrating the 9 cm
m globe by m
means of equattions obtained from linear rregression, it
is observed that improvem
ments in meassurements for Globe Temperature, WBG
GT, and MRT
reach 17, 20%
This demonsstrates that ob
2
and 24 respectively.
r
btaining lineaar regression
calibration curves
c
from measured
m
dataa over nearly 5 months coulld be an effecctive mean of
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obtaining accurate values for WBGT, MRT, and globe temperature measurements using a
9cm globe prototype.
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Abstract
This research project aims at the regeneration of European universities
created in the 60s and 70s through a systematic, circular, open and integrated
process of their cultural heritage. At present, these campuses represent both a
tangible and intangible heritage (architecture, urban planning, landscape…
but also pedagogy, specialization areas, educational policies) whose
adaptation to contemporaneity involves issues related to environmental
sustainability, to the institution organizational capacities, and to its social
implication.
Specifically, this proposal focuses on actions that would offer strategies such
as the renewal of infrastructures and services and the adaptive reuse of the
built heritage (space recycling, sustainability), the updating of the physical
teaching spaces to the new teaching methodologies (European Higher
Education Area), and the campus social consideration as a comfortable,
conflict-safe and cultural-integrated area.
Beyond the simple conservation, restoration and physical rehabilitation of a
set of buildings and a university fabric, this project has the added value of an
integrated or interdisciplinary action model that seeks four aspects of
innovation: the organizational, the formative, the technological and social.
This research proposes to ensure a longer life cycle for the heritage through
its participation as a resource in the dynamics of regeneration of the
universities.
Keywords: University campuses; European cultural heritage; Open
regeneration; Adaptive reuse; Sustainable development.
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1. Introduction
This paper presents a research proposal focused on the scope of the regeneration of university
cultural heritage through innovative actions. The proposal makes the most of opportunities
offered by the program Horizon Europe, pillar III - Social Challenges; the sections SC-5:
‘Climate action, environment, resource efficiency and raw materials' and SC-6 'Europe in a
changing world - Inclusive, innovative and reflective societies’ being the focus. Funded
projects from previous calls concentrate on historic and cultural heritage in the urban context
(Esposito De Vita et alt., 2018; ROCK Project H2020, 2017); also earlier studies address the
universities from a social perspective (van de Laarse, 2017; Benneworth, 2014). However,
the specificity of this project lies in considering university heritage as a European asset of
common origin and to aspire to its regeneration through actions that will produce innovations
integrated in the social, technological, institutional and educational fields.

2. History and current state
In years following the Second World War, higher education went through a serious evolution
that developed into scaling transformations in institutional and social spheres. There were
three main causes: population rise (the legal age of the baby boom generation), the
specialization of knowledge that increased the offer of educational degrees, and the social
and political awareness of a higher education for all. Each European country had their own
difficulties, but in all educational reforms, pathways leading to the Welfare state were a
priority. This meant the beginning of an in-depth social and pedagogical debate in which
architects, city planners and landscape architects would take part (Coulson, Roberts and
Taylor 2015).
Half a century later, the situation is far from what is once was. ‘If the education system is the
expression of the nation, the university system can perhaps be seen as an expression of the
age’, states Walker (2018). She also maintains that universities continue to be a public asset
where the progress of knowledge is produced but also, ‘Higher education is being profoundly
reshaped by its marketization, with league tables, branding, discourses of ‘excellence’ and
competition for students framing such moves’.
From that postwar “utopic” vision -in terms of progress, confidence and growth – to the
current neoliberal situation and conservative changes, European universities that emerged in
the 60’s and 70’s have built a huge and rich cultural heritage in distinctive features, but with
shared roots and common decisions. The European Union was built on the willingness of
political and economic stability and the climate of collaboration favored future deals that led
their member states towards a common market. The result of more than half a century of
progress is a vast cultural panorama whose study from the view of higher education is more
significant if we pay attention to the value of education in building a society.
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If cultural heritage is all the tangible and intangible demonstrative materials of a society, the
university cultural heritage is comprised of an entire legacy stemming from institutions
dedicated to higher education. Within the sphere of non-material characteristics the
educational policies are found (the profile and the specialization of areas of knowledge, the
degrees, study plans, teaching, university management, the sociologic considerations and
consequences…); among the “physical artifacts” that make up the university heritage, there
is a wide variety of buildings, public spaces, works of art, natural and urban surroundings,
infrastructures and other aspects derived from the territorial sphere.
The current state of this theme is proof of consistent research on all the factors that make up
university cultural heritage, but they are mainly approximations that deal with the different
issues separately, without even contributing to a possible mainstreaming between tangible
and intangible heritage. In addition, the approach to study is carried out from a historical
point of view, conservation and management, but works that refer to a more active role of
heritage – as suggested in the European calling for R+D+I are scarce.

3. Hypothesis and objectives
The objective of this proposal is to develop an innovative, collaborative and circular
systematic approach for the regeneration and adaptive reuse of the university cultural heritage
that originated in the 60s and 70s of the 20th century. Starting from a data collection and
sharing the processes openly, a monitoring of the different experiences is sought such a way
that that the collective cultural awareness is activated and the innovations and adaptations to
contemporary needs are optimized.
It should be considered that the work material includes both tangible and intangible heritage,
and the interest of this project is focused on the actions where both are combined in
generating new knowledge. The updating and the regeneration of the universities cannot be
overlooked by searching for isolated solutions according to the different fields of action.
Currently, the university policies do not contemplate physical and spatial adaptation to
particular learning strategies of implantation nor of spatial adjustment to teaching, as the
West German government did during the 60s and 70s. In addition, many current universities
have become isolated ghettos with respect to their urban and peri-urban surroundings, with
the consequent lack of integration in the social fabric and the growing problem of security in
their facilities: a situation completely opposite to the purposes of the new French universities
after the events of May 1968. A collaborative platform seems appropriate now, which allows
the awareness of a European cultural heritage -which has traveled a historical path in parallel, taking into account its more complete and interdisciplinary landscape.

2019, Editorial Universitat Politècnica de València
210

UNI-HERITAGE. European Postwar Universities Heritage: A network for open regeneration

The research hypothesis assumes that by implementing an index of successful regeneration
initiatives promoted by any interested party, one can replicate the approach and test the
models that address the specific needs of postwar university campuses.
Thus, the project is based on establishing a network of contemporary universities, as well as
participatory and interested bodies (local or regional governments, private companies,
research institutes, professional institutions related to the university world, cultural
associations...), forming a consortium with common interests in different European countries.
The actions involve research and innovation, both by collecting past experiences (to generate
a database), and a commitment to collaborate in the new actions. A work platform allows
new ways of collecting and exchanging data to facilitate networks and synergies. In turn, this
monitoring tool enables the initiatives to be eventually classified according to their success
('role model') and can be transferred as 'suitable for replication', adopting a multidisciplinary
tutoring process and defining common protocols and guidelines for implementation ('repeater
role').
The added value is the combination of action models, work plans, financing mechanisms,
etc. associated with improvements, adaptations and regenerations of the university cultural
heritage. Beyond the simple conservation, restoration and physical rehabilitation of a set of
buildings and a university fabric, with this project it is possible to produce results related to
four areas of innovation:
1. Organizational innovation of the campuses, which deals with different scales of
relationship between the entities involved.
2. Innovation in training, which ranges from spaces for education to strategies for the
implementation of educational policies.
3. Innovation in technology, which aims to optimize the built and open spaces of the campus
in order to improve its indicators.
4. Social innovation, which includes community considerations, the approach between
universities and society, and participatory processes in the face of decision-making.
The proposal incorporates a preliminary list of specific objectives that are linked to one or
several sectors of innovation (Table 1).
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Table 1. Specific objectives of the project and its link to each of the innovation sectors
Specific objective

Innovation areas

1_Recognizing the key issues of the potential of university
cultural heritage

I. Organizational

2_ Defining the process that allows knowledge and
mapping university cultural heritage in an integrated way

I. Training,
technology and social

3_ Designing regeneration measures that include new
technologies, new teaching methods, new services and
products to create new ways to access university cultural
heritage

I. Training,
technology and social

4_ Generating an effective framework for follow up and
evaluation

I. Technology

5_ Generation and circular an inclusive chain to connect
actors and activities involved with university cultural
heritage.

I. Social

6_ Improving the cooperation and capability to create
networks of all the institutions in the consortium

I. Organizational

Source: Authors (2018).

4. Program and management
The project’s management is based on the collaboration of European universities considering
them from a cultural diversity perspective and with different interests regarding their
regeneration. In this way, and for any specific action aimed at a transformation, some
universities with a high level of development play the 'model' role, perceiving themselves
experts, while others with similar needs, but not experienced, play the 'repeater' role. Not all
actors have the same label in all actions: universities are considered in their 'model role' in
some issues, but in their 'repeater role' in others (Figure 1).
The work strategy is based on a cycle of four fundamental phases. In phase 1, a knowledge
archive is created, where the successful experiences as well as the specific heritage
inventories of the universities are carried out. In phase 2, the roles are linked and the
information is transmitted, assuming the tutoring process. In phase 3, the action is carried
out. In phase 4, the result is evaluated and improved. The phases follow a loop structure that
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U1
U2
U3
U4
U5

consecutively adds models of successful initiatives to the knowledge archives, with
continuous feedback with respect to their implementation and evaluation.

Figure 1. UNI-HERITAGE. Diagram of actions (convergent lines) for achieving specific objectives. Each
university in the network (U1, U2, U3…) positioned according to role (full point/hollow point) in its actions. When
role model and repeater role coincide, the development of the mentoring action takes place.
Source: Authors (2018).
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5. Impact and results
The expected impacts are primarily related to the achievement of effective and shared
policies that will be able to accelerate the regeneration based on university heritage.
Consequently, the accessibility and social cohesion will be improved, the participation in the
decision-making process will be increased and business opportunities will be fostered.
This impact is in line with the interests of the European calls and falls within the four domains
of innovation described in the general and specific objectives mentioned above. The effects
of the project mean a temporary double scale: on the one hand, the impact takes place within
the same period of development of the work; On the other, collaboration processes generate
synergies whose consequences would be made evident a later stage.
Thus, the results of the project can be observed under three perspectives:
A first block of results transfer is the one related to the work approach of an innovative nature
and with a systematic, circular, open and collaborative character.
Secondly, the results transfer related to the interactive work platform must be considered and
once operational, it will allow a wide range of applications. It is not just an archive with
databases, but rather a tool that can incorporate other existing software and contemplate new
functionalities for university campuses as well as the integration of existing computer
applications.
Finally, the results transfer of the actions or projects carried out through this proposal are
fundamental since they facilitate the creation of innovations regarding their heritage
consideration.
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Abstract
The aim of our research is to develop a questionnaire that allows a valid
and reliable self-assessment of two soft competencies: Teamwork (TW)
and Networking (NW), for professionals at organizations or job
applicants.
In this paper, focus will be set on the filtering of a bank of possible
items, and the confirmation that the items finally selected:
a) Represent one or several conceptual dimensions within TW or NW
b) Show an agreement between independent evaluators to analyze the
overlap between items and dimensions: in our case, to be able to
classify the items into their adequate dimension
c) Check that the set of items selected in agreement among evaluators
represents all the sub-dimensions of the construct to be assessed
We will use the bank of TW and NW items identified by previous
research (itemsA) (Lukes & Stephan, 2017, Pérez Peñalver et al.,
2018), which was classified and carried out within the European Project
FINCODA (itemsB) (Marin-Garcia, 2018). With itemsA and B, we will try
to sort out items into their corresponding categories.
To identify the items with the best content validity, we will use the raw
agreement and Content Validity Ratio (CVR) measures (Lawshe, 1975,
Tristan-Lopez, 2008), the intercoder agreement measures (Marin-Garcia
et al., 2008a; Marin -Garcia et al., 2016b) and Krippendorff's Alpha
(Friese, 2018; Krippendorff, 2018; Krippendorff et al., 2016).

Keywords: learning; soft-skills; teamwork; networking; measurement
model.
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Promoting health and well-being of entrepreneurs with health
technology
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Abstract
In Finland the number of entrepreuneurs over 55 years old has increased from
60.000 to 100.00 between 2000-2010. The growth has continued since that and
now, there are 113.000 entrepreneurs in Finland who have reached the age of
55. Most of the companies in Finland are micro or SSM´s and the responsibility
of entrepreneurs´ health and well-being is lies often on the shoulders of the
entrepreneurs themselves. Supporting this group by giving them means more
effectively to take action in preventing work- and age-related injuries and
problems can help in prolonging careers.
Entrefox is a project funded by European Social Fund and it aims at promoting
the health and well-being of entrepreneurs and future entrepreneurs over the
age of 55 especially following the principles of active ageing and lifelong
learning. Three groups of 10 entrepreneurs will be organized to create their
own well-being plans and to give them means to follow the progress of their
plan. Health technology will be used to help observing and motivating the
process. Furthermore, students from different fields (physiotherapy,
engineering and health promoting) will be included to support the
entrepreneurs.

Keywords: entrepreneurs, health promotion, health technology
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1. Introduction
Finnish economy is facing challenges caused by the ageing population and therefore,
prolonging working careers and including all the citizens into the workforce is crucial.
Entrefox is a project funded by European Union Social Fund that supports +55 year
entrepreneurs in active ageing and life long learning. Entrepreneurs often retire older than
people working on salary in average. Moreover, +55 year workforce often have a lot of
knowhow, tacit knowledge and networks that are very valuable for the economy.
For most of the entrepreneurs, entrepreneurship is an intended and valued way of making a
living. The amount of entrepreneurs that have ended up of being entrepreneurs only because
of the circumstances is lower in Finland than in EU countries in general. However, the job
satisfaction among the Finish entrepreneurs is lower than in EU in general. Especially grand
this difference is between the Finnish and other Scandinavian entrepreneurs. (Tilastokeskus
2018.)
There are several definitions on well-being. With the well-being of the entrepreneurs we
mean the experience of satisfaction of people’s life. Actually, well-being should be
considered an umbrella term that reflects multiple dimensions instead of capturing something
unidimensional. (Wiklun et al. 2019.)
Almost one in five (18%) entrepreneurs often reported having difficulties working in 2017.
A quarter (24%) of the entrepreneurs felt of neglect in the work – especially with the
specialist experts in knowledge work. (Tilastokeskus 2018.)
One of the current megatrends of health care is that the treatment is transformed from massoriented care towards individual care. Technology offers us new ways to promote individual
and self-care. Self-care services are a way to increase the well-being of Finns and to target
healthcare more effectively. Finland already has electronic services for promoting well-being
and monitoring health. A high percentage of Finns say that they like monitoring their own
health and looking after themselves. (Sitra)
Technology can be used in several ways to support health and well-being activities. For
instance different activity trackers and health apps is becoming increasingly popular. In many
cases, older adults are the fastest growing computer and Internet user group in both personal
and workplace contexts. (Wagner 2010) Overall, technology is an important tool in
improving access to health care for older people and empowering them to take an active role
in health activities. (Czaja 2013)

2. Entrefox project
Entrefox will be implemented between 1.2.2019 – 31.12.2021 by Turku University of
Applied Sciences, Finnish Institute of Occupational Health and University of Helsinki. The
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Finnish ESF project is linked to Sweden's corresponding ESF project, "BSLF Sustainable
Working Life - SWL", where the key themes are lifelong learning and active aging. Other
international partner countries are Latvia and Lithuania.
In Entrefox, there are four different workshops that are aiming at supporting active ageing
and life long learning of +55 year entrepreneurs. These workshops cover multiple issues
such as digital capabilities or peer-support. In this paper we concentrate on descriping one of
the workshops that is particulary aiming at increasing the physical well-being and heatlh at
work.
In order for +55 year entrepreneurs to be able to work longer and cope with the demands of
the changing working life, attention should be paid to foster their health and well-being. In
scope should not only be those risks caused by work itself but also the changes brought by
the age should be considered and prevented. Especially in small companies the entrepreneurs
often are themselves responsible of their working conditions and well-being and support and
tools to enhance that is the goal of the health and well-being workshops in Entrefox.
In health and well-being workshop, a tool will be created that helps +55 year entrepreneurs
to take active role in developing their own well-being and coping with work. The tool is
based on entrepreneurs´ own goals and monitoring the progress. Special emphasis is paid on
using health technology.
The project is carried out three workshops for the participants during the half-year. In the the
first workshop we will focus on defining the participants' own well-being goals. Thereafter,
the participants will have the opportunity to participate in the physical fitness assessment and
physical body measurement performed by the physiotherapist students and professionals
(Liilab). Participants will have the opportunity to communicate with each other and with
project staff through Skype.
Master students from health and-wellbeing will plan and organize the workshops.

3. Evaluation of the project
For all the Entrefox project participators, there is a questionnaire form covering issues such
as perceptions about own capabilities, perceptions about the future, and engagement to work.
This questionnaire will be handed out both at the beginning of the workshops as well as at
the end. The questionnaire is aimed at capturing possible change in satisfaction, capabilities
and well-being during the Entrefox participation.
Besides that, participants will get questionnaire about their wishes and expectations in
advance. During the workshops, participants are also asked to evaluate the usefulness of the
workshops and the progress of well-being. These results are used to co-create better
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workshops and tools for the +55 entrepreneurs. Results are also analysed to create the endevaluation of the project.

4. Conclusions and future research
As an end-product of Entrefox, we wish to build a tool that can be used by the +55 year old
entrepreneurs when developing their job satisfaction and well-being. However, this tool will
only be based on the Finnish data and experiences and it would be most valuable to expand
this work also internationally. Therefore, we are interested in expanding the project
internationally in the future and are in search for partners to join us.
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Abstract
Care recipients in care and welfare are increasingly presenting themselves
with complex needs. However, care and welfare are still mainly offered in a
standardized, specialized and fragmented way.
Support societal
participation, quality of live and reduce care demand and costs in people
with complex care demands, through integration of healthcare and welfare
services.
By studying contexts and influencing mechanisms for favourable outcomes
with regard to personalised integrated care will allow meeting the complex
care demand of people. This will be enabled by focussed on societal
participation in all integrated care best practices. Creating such best
healthcare and welfare practices will be done in Slovenia, Poland, Austria,
Norway, UK, Finland, The Netherlands: 3 integrated best care practices per
involved country.
Studying desired behaviours of healthcare and welfare professionals,
managers of healthcare and welfare organisations, members of involved
funding organisations and national umbrella organisations for healthcare
and welfare, regional policymakers, national policy makers and European
policymakers. Integrated care starts with an extensive assessment with the
care recipient. Then the required care and services is delivered to the person
(fellow human) at home or as close as possible.
Keywords: Integrated Care; societal participation; quality of live; reduce
care demands and costs; complex care demands.
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1. Background
Care recipients in care and welfare are increasingly presenting themselves with complex
needs (Huber et al., 2016). An answer to this is the integrated organization of care and
welfare in a way that personalized care is the measure (Topol, 2016). The reality, however,
is that care and welfare are still mainly offered in a standardized, specialized and
fragmented way. This imbalance between the need for care and the supply of care not only
leads to under-treatment and over-treatment and thus to less (experienced) quality, but also
entails the risk of mis-treatment, which means that patient safety is at stake (Berwick,
2005). It also leads to a reduction in the functioning of citizens and unnecessary healthcare
cost (Olsson et al, 2009)..

2. Integrated Care
Integrated care is the by fellow human beings experienced smooth process of effective help,
care and service provided by various disciplines in the zero line, the first line, the second
line and the third line in healthcare and welfare, as close as possible (Ettema et al, 2018;
Goodwin et al, 2015).
Integrated care starts with an extensive assessment with the care recipient. Then the
required care and services in the zero line, the first line, the second line and / or the third
line are coordinated between different care providers. The care is then delivered to the
person (fellow human) at home or as close as possible (Bruce and Parry, 2015; Evers and
Paulus, 2015; Lewis, 2015; Spicer, 2015; Cringles, 2002).

3. Aim
Support societal participation, quality of live and reduce care demand and costs in people
with complex care demands, through integration of healthcare and welfare services.

4. Methods (overview)
1. Create best healthcare and welfare practices in Slovenia, Spain, Poland, Austria, Norway,
UK, Finland, The Netherlands: 3 integrated best care practices per involved country
2. Get insight in working mechanisms of favourable outcomes (by studying the contexts,
mechanisms and outcomes) to enable personalised integrated care for meeting the complex
care demand of people focussed on societal participation in all integrated care best practices
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3. Disclose program design features and requirements regarding finance, governance,
accountability and management for European policymakers, national policy makers,
regional policymakers, national umbrella organisations for healthcare and welfare, funding
organisations, and managers of healthcare and welfare organisations
4. Identify needs of healthcare and welfare deliverers for creating and supporting dynamic
partnerships for integrating these care services for meeting complex care demands in a
personalised way for the client
5. Studying desired behaviours of healthcare and welfare professionals, managers of
healthcare and welfare organisations, members of involved funding organisations and
national umbrella organisations for healthcare and welfare, regional policymakers, national
policy makers and European policymakers document.

5. Involved parties
Alma Mater Europaea Maribor Slovenia , University of Applied Sciences Valencia Spain,
Jagiellonian University Krakow Poland, University Graz Austria, Kristiania University
Oslo Norway, Salford University Manchester UK, University of Applied Sciences Turku
Finland, University of Applied Sciences Utrecht The Netherlands (secretary), Rotterdam
Stroke Service The Netherlands, Vilans National Centre of Expertise for Long-term Care
The Netherlands, NIVEL Netherlands Institute for Health Services Research, International
Foundation of Integrated Care IFIC.
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Abstract
The Research Centre for Healthy and Sustainable Living of the
University of Applied Sciences Utrecht aims to enable healthy urban
living.

According to the latest concept, health entails the capacity to respond
resiliently to stressors that disturb homeostasis. In addition, an individual’s
health benefits from the ability to self-manage and is determined by
personalized conditions. One of the derived research challenges is to obtain
know-how (biomarkers) and tools (e.g. point-of-care, wearables) to monitor
an individual’s health condition in daily life.
The well-known quotes “you are what you eat” and “sitting is the new
smoking” indicate that condition of the oro-gastrointestinal tract and
physical activity are pivotal to health. With this popular knowledge, we set
out to identify biomarkers to monitor health benefits from nutrition and
physical activity. Our first studies with human volunteers aimed at defining
which physiological parameters were responsive to a defined stressor. We
used exercise performed on a bicycle ergometer as a known stressor and
aimed at defining the extent of exercise (defined by Wmax) needed to
influence physiological relevant parameters. Young male volunteers executed
different exercise protocols of different intensities, ranging from mild (1 h,
50% Wmax) to extensive (1h, 70% Wmax). We measured kinetic changes in
blood of various physiological parameters. Changes in for instance blood
leukocytes, and various intestinal parameters (e.g. intestinal Fatty Acid
Binding Protein, iFABP) indicated that responses depend on the extent of
physical activity. In addition, changes were influenced by an unhealthy
condition, which was deprivation of water intake during exercise. Data
indicates that responses to exercise can be induced by a milder exercise
protocol, and that responses depend on health condition. This suggests that
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the exercise model can also be used to test health in less fit individuals such
as elderly or individuals with lower condition (e.g. chronic patients).
We are now interested to assess how responses to exercise differ by age,
gender and life style. Our next research goals are therefore to: -evaluate the
initial selection of biomarkers in specific patient-groups and; -how these
biomarkers are influenced by the condition of the oro-gastrointestinal tract,
e.g. via nutrition.
Keywords: bionmarkers; health; point of care; wearables
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Abstract
This project is ptart of larger European level integrated care project led by
HU University of Applied Sciences. In Finland, the integration of social and
health care services has taken center stage in both the policy and practice
arenas. The needs of many client groups, e.g. mental health client or older
people, are many and varied.
Poor mental health considerably impairs well-being of the population and has
considerable economic consequences like absence from work, early retirement
and productive losses. In this, professionals with different training
backgrounds co-ordinate their expertise in providing care for their shared
clients. It provides a safe nexus for the exchange of knowledge and opinions,
as well as a framework for reaching a consensus about appropriate health care
delivery for a particular client or client cohort. The client should have an
immediate access to integrated care, with a focus on rehabilitation in patient’s
social roles.
The aim of this project is support societal participation, quality of live and
reduce care demand and costs in social and health care client. There is a need
to better understand different integrated care approaches for social and health
care and guide future implementation of new integrated care models.
Keywords: Integrated Care; social and health care: mental health: Horizon
2020
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1. Introduction
Care for people with long-term and complex care needs requires a great deal of coordination
and collaboration. Without improved collaboration between social and healthcare
professionals many people will use unnecessarily fragmented health care systems. In Finland
as well as in many other countries, integrated care is seen as a possible solution to the growing
demand for improved patient care in social and health care.
There is a health and social services reform in Finland. With the reform it will be reshape the
structures and services in health and social care. With the reform will be objectively trying
to reduce inequalities in health and wellbeing, improve the quality of services and the access
to services – focus is in integrated care (Ministry of Social Affairs and Health).
Integration in care is the combination of processes and methods that facilitate integrated care
and results directly benefits communities and patients or service users. (WHO, 2016).
Challenge with the integrated care is that it cannot be concluded that one model best supports
integrated care (WHO, 2016).
With this paper we represent the current situation of integrated care in Finland with the
examples of mental care and older people services.

2. Integrated care
Integrated care is an approach to tackle care fragmentations, particularly implemented to
improve care outcomes and care experiences in all levels (Goodwin, 2015). The process of
integrated care starts with a full patient assessment, followed by coordinated services
between the three levels of care providers. The care is then delivered to the patient at home
or as close as possible (Bruce & Parry, 2015; Evers & Paulus, 2015; Lewis, 2015; Spicer,
2015; Cringles, 2002).
The main characteristic of integrated care is complexity. A good understanding of the various
dimension of integration is the first step towards integrated care (WHO, 2016).
Forms of integrated care
Several taxonomies and conceptual frameworks have been developed to give a better
understanding of integrated care. Typically, the taxonomies include type, level, process,
breadth, and intensity of integration. Lewis et al. (2010) recognize four types of integration:
organizational, clinical, service, and functional. Organizational integration can be defined as
several organizations working together through a coordinated provider. Integration of care
into a single and coherent process within/or across professions by using shared guidelines is
clinical integration. Service integration is the integration of services on an organizational
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level through teams of multi-disciplinary professionals. Functional integration refers to the
integration of back-office and non-clinical support, for example, through electronic patient
records.
According to Nolte and McKee (2008), the breadth of integration depends on the scope of
the integration process. It ranges from the integration of care for individuals, specific
conditions or care groups, or an entire population. Similar to this, the three levels at which
integration can be pursued are micro-, meso- and macro-. Micro-level integration aims to
deliver coherent care for the individual, which can be achieved through personalized care
plans. Meso-level integration seeks to provide integrated care to a particular care group with
the same illness or conditions. The objective of macro-level integration is to deliver
integrated care to an entire population through tailoring services according to the population
needs (Curry & Ham, 2010).
Integration of care can be categorized according to its intensity (Nolte & McKee, 2008).
While partial integration creates ties to support integration between two sectors to improve
coordination, full integration combines health and social sectors into a new organizational
model.
The distinction is also made between horizontal and vertical integration. Horizontal
integration focuses on linking similar levels of care that support a specific client group.
Vertical integration ties care providers across primary, community hospital, and tertiary care
services to deliver best practice care and care transitions between providers (Leutz, 1999).
Models of integrated care
Integrated care models range from disease-specific and individual models to populationbased models (Bodenheimer, 2008). Group- and disease-specific models include the chronic
care model, integrated care models for elderly and frail, and disease management programs
(WHO, 2002; Ham et al., 2008; WHO, 2016). Individual integrated care models cover
personal care planning, case management, and patient-centered medical home (American
Case Management Association, 2002; Curry & Ham, 2010). Population-based models are
currently implemented by Kaiser Permanente and Basque country (Pines et al., 2015; Polanco
et al., 2015).
While the distinctive features and core components of integrated care are possible to identify,
there is no single organizational approach that best supports integrated care (Goodwin et al.,
2014). The development of any integrated care model is solidly contextually-bound.
Integrated care models can only succeed when taking into consideration the needs and
characteristics of the population it seeks to serve (WHO, 2016).
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3. Integrated care in social and health care in Finland
Integrated care is mean organizational models designed to create collaboration within and
between the different care sectors at the funding, administrative and/or provider levels
(Kodner & Kyriacou 2000).
In Finland, the integration of social and health care services has taken centre stage in both
the policy and practice arenas. The integration of social and health care services is considered
a key method for improving the quality of care and services as well as organizing them
efficiently and cost-effectively. This requires that the client’s needs are assessed as a whole
and information flows smoothly between the care providers. The needs of many client
groups, for example mental health client and older people, are many and varied, and it is
impossible for anyone professional to assume full responsibility: integrated care is needed.
(Couffinhal et al. 2016.)
In Finland, municipalities are responsible for both social and health care services, however
in many cases there remains limited coordination. Insufficient integration of social and health
services is a well-known problem in many countries, especially for frail older people and
people with multiple chronic conditions. With 10% of clients responsible for around 80% of
costs in Finland there is clearly great scope for improvement regarding integration and
coordination. (Couffinhal et al. 2016.)

4. Integrated care in older people services
In Finland as well as many other countries it is now important to move towards integrated
care for many client groups. Integrated care is particularly important to older people, for
number of reasons. First, it is these people who are most likely to have multiple social and
health care needs, which are influenced by physical, psychological, social and environmental
factors that require multiple service responses (e.g. Eloranta et al. 2008, Ryan et al. 2009).
Second, older people are frequent users of health services and recent research has shown that
frequent users of health services are also more likely to use social services (Markle-Reid et
al. 2006, Lemetti et al. 2017). Third, health professionals often have to take account of social
needs when deciding which services to refer older people to (Dempsey & Bekker 2002,
Lemetti et al. 2017). A further reason why the collaborative approach to care delivery is
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pertinent for older people is that the population is ageing rapidly and older persons
themselves are demanding a better quality of care (Vaarama & Pieper 2006, Lemetti et al.
2019).
In older people care, integrated care is important because it is estimated that there are over
500 million people aged 60 and over worldwide. Collaboration between people in different
care organizations and different professional group aims to provide seamless, functional good
quality services within effective service chains of care to enable older people to live at home
independently. (WHO 2013.)

5. Involved parties
Involved parties Alma Mater Europe Maribor Slovenia, University of Applied Sciences
Valencia Spain, Jagiellonian University Krakow Poland, University Graz Austria, Kristiania
University Oslo Norway, Salford University Manchester UK, University of Applied Sciences
Turku Finland, University of Applied Sciences Utrecht The Netherlands (secretary),
Rotterdam Stroke Service The Netherlands, Vilans National Centre of Expertise for Longterm Care The Netherlands, NIVEL Netherlands Institute for Health Services Research,
International Foundation of Integrated Care IFIC.

6. Conclusion
Efforts to move towards integrated care in social and health care have been met with
increased interest and enthusiasm in recent years. This will increase the focus to improve
care and population health while containing costs. However, there is a need to better
understand different integrated care approaches for social and health care and guide future
implementation of new integrated care models. For example, poor mental health considerably
impairs the well-being of the population and has considerable economic consequences like
absence from work, early retirement, and productivity losses.
It is now essential to move towards integrated care for many client groups e.g., mental
disorders. In this, professionals with different training backgrounds co-ordinate their
expertise in providing care for their shared clients. It provides a safe nexus for the exchange
of knowledge and opinions, as well as a framework for reaching a consensus about
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appropriate health care delivery for a particular client or client cohort. The client should have
immediate access to integrated care, with a focus on rehabilitation in a patient’s social roles.
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Abstract
Background: Maintaining good quality of life in urban neighbourhoods is
one of the biggest challenges. The project "Healthy Neighbourhoods - Health
Promotion and Prevention in Urban Neighbourhoods" (07/2017 - 12/2020)
aims to describe and improve health and quality of life of citizens living in
neighbourhoods with different socio-economic statuses.
Method: To examine the possible association between socio-economic status
(SES) and health, a cross-sectional survey in six urban neighbourhoods with
"very low", "low", "middle" and "high" social statuses was conducted.
Results: In July 2019, a preliminary dataset with 700 respondents was
available for analysis. Analyses of covariance showed that physical healthrelated quality of life was impaired in neighbourhoods with very lower SES,
while body mass index was increased. There were no significant differences
in mental health-related quality of life.
Discussion The results confirm that neighbourhoods with low and very low
SES should be primary targets for interventions of health promotion and
prevention. To ensure a participative approach for the development of such
interventions, the results will be presented to and discussed with residents
and other relevant stakeholders of the target neighbourhoods in order to
identify the appropriate interventions policies.
Keywords: health promotion, urban neighbourhoods, health-related quality
of life, .
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1. Introduction
Urbanization is one of the global megatrends that charactize the current development of
mankind. At the beginning of the 20th century, only about 10 percent of the world’s
population were living in urban areas. In 2015, this percentage had increased to about 54 %,
and it is predicted to increase to 60 % in 2030 and to 66 % by 2050 (World Health
Organization & UN Habitat, 2016, p. 14). Ensuring and enhancing health and well-being of
the population living in urban areas is an important and demanding challenge. The
neighbourhoods in which people live are important determinants of health and well-being.
They include several elements and processes and the interaction between them, as
illustrated in figure 1 (Barton & Grant, 2006).

Figure 1. Determinants of health in neighbourhoods . Source:Barton & Grant (2006) inspired by Dahlgren &
Whitehead (1991)

Neighbourhoods that are socio-economically disadvantaged often present complex
problems of the social, economic, infrastructural and built environment. Often, people with
low socio-economic ressources are living in such neighbourhoods: unemployed, mirgants,
single parent families and large families. Often there is a lack of recreational facilities, play
grounds and opportunities for physical activity. In addition,environmental health risks such
as high traffic load, heightend burden of noice and pollution and poor safety levels are often
present in such neighbourhoods (Böhme, Kliemke, Reimann, & Süß, 2012). Therefor such
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neighbourhoods should be a primary target of health promotion interventions, not only
covering behavioural approaches but also environmental interventions.
The project “Healthy Neighbourhoods” in Hamburg aims to develop and evaluate such
health promoting interventions in two socially deprived neighbourhoods. The development
if the interventions is informed by (1) a survey of attitiudes, perceptions and behaviours of
residents and comparison to other less deprived neighbourhoods, (2) structured audits of
environmental characteristics of the neigbourhoods and available statistical data, (3)
analysis of statutory health insurance data, (4) a qualitative analysis with stakeholders of
other local health promotion and prevention projects, (5) a systematic review of community
intervention projects, and (6) a participatory process involving stakeholders and residents in
the intervention neighbourhoods.
The present paper reports on a preliminary interim analysis of the first of the six mentioned
elements, the residents’ survey in 6 urban neighbourhoods of Hamburg. The purpose of the
survey is to inform the development of interventions by identifying needs, analyzing the
relation between socio-economic status of neighbourhoods, modifyable protective and risk
factors for health and to build the basis for the future evaluation of the interventions. The
survey was developed according to the model outlined in figure 2. We assume that there is
a complex interaction between the perceived characteristics of the neighbourhoods and the
residents’ health behavior which together influence their health and well-being. Therefor, a
questionnaire was developed that includes an assessment of walkability, community sense,
nutrition, physical activity, alcohol and tobacco consumption, resilience, health-related
quality of life as well as the socio-economic and the socio-demographic status. However,
the present paper will be limited to results related to some indicators of health and the
socio-economic status of the neighbourhoods.

Figure 2.Underlying model for the development of the residents’ survey
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2. Methods
The present study took place in the City of Hamburg, Germany. Hamburg is devided in 941
statistical districts which are areas with up to 6000 inhabitants. Hamburg has set up a
process which is called social monitoring in order to identify neighbourhoods with a need
for further urban development. Therefor statistical districts are grouped into 4 levels of
socio-economic status SES (very low, low, middle and high) based on 7 indicators (Freie
und Hansestadt Hamburg, 2018): (1) children and adolescents with migration background;
(2) children of single parent families; (3) recipients of basic social security benefits; (4)
unemployed; (5) children receiving basic social security benefits; (6) elderly persons (65
years and older) receiving basic social security benefits and (7) portion of pupils leaving
schools with low educational levels.
For the current project we randomly selected 6 statistical districts as investigation areas
which fulfilled the following criteria: (1) 2000 or more inhabitants and (2) no recent health
related projects (with an annual budget of more than 10,000 € in the last 3 years), and (3)
two areas with a very low SES, two with low SES, one with middle and one with high SES
according to the social monitoring report of 2017 (Freie und Hansestadt Hamburg, 2018).
For each of these 6 neighbourhoods a list of randomly selected 800 subjects was retrieved
from the city’s residents’ registration office. These subjects were invited to participate in a
standardized face to face interview (30 – 40 minutes) or to fill out the interview
questionnaire themselfes if they preferred. Participant gave written informed consent and
were paid 10 € in compensation for their time and effort. The study protocol was approved
by the ethical committee of the Compentence Center Health of the Hamburg University of
Applied Sciences. The survey was conducted between May 2018 and July 2019.
The questionnaire included among other sections (see figure 2) questions on sociodemographic data, self-reported weight and height, and the Short-Form SF12, a
standardized and well validated instrument to assess health-related quality of life (HRQoL)
(Ware, Kosinski, & Keller, 1996; Morfeld, Kirchberger, & Bullinger, 2011). From the SF12
two component scores are computed, one measuring physical HRQoL, the other mental
HRQoL. Both scores are standardized to a population mean of 50 with a standard deviation
of 10. Body Mass Index BMI was calculated from self-reported weight and height using the
𝑘𝑔

standard formula 𝐵𝑀𝐼 = 𝑚2. Migration background is a dichotomous categorial variable
with the value yes=1 if one of the parents was born in a country other than Germany, and
no=0 if both parents were born in Germany.
Statistical analyses were computed using IBM SPSS Version 25. Descriptive statistics are
reported as means  standard deviations for interval scaled variables and percentages for
categorial variables. Differences between the 6 urban neighbourhoods were analysed using
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analyses of variance for age and a chi-square tests for sex and migration background. For
HRQoL and BMI as dependent variables, analyses of covariance using sex, age and
migration background as covariates were computed. Estimated marginal means are shown
together with 95 % confidence intervals. Only male and female subjects were included in
analyses which involved sex. In addition, since several subjects did not answer all
questions, the number of subjects in the reported analyses is usually less than 700, as we
used the listwise exclusion of missing data, e.g. we excluded subjects if the had missing
data on one or more of the variables of the respective analysis.

3. Results
The current dataset comprises 700 subjects. 389 (55.6 %) are females, 303 (43,3 %) are
males, 2 are divers, and 6 subjects did not disclose their sex. The distribution of sex did not
differ significantly between the 6 neighbourhoods (Chi-square = 6.3; df = 5; p = 0.28).
However, average age and the portion of subjects with migration background differed
significantly between the 6 neighbourhoods (age: F = 21.8; df=5/642; p < 0.001;migration
background: Chi-square = 105,4; df = 5; p < 0.001) (see table 1).
Table 1. This is the style for table captions (Times New Roman 9pt bold). Table captions should
appear above tables.

Neighbourhood

Number of
subjects for
age/migration
background

Neighbourhood
Socio-Economic
Status

Age mean 
standard deviation

Percentage of
subjects with
migration
background

Wilhelmsburg

52/73

Very low

39.1  15.3

79.7 %

Rahlstedt

121/126

Very low

50.9  14.0

24.6 %

Hamm

123/124

Low

40.7  16.8

37.4 %

Lohbrügge

102/107

Low

45.2  16.9

51.0 %

Stellingen

132/138

Middle

43.2  13.8

41.8 %

Sasel

118/124

High

57.8  15.8

10.0 %

Total

648/692

46.8  16.6

37.2 %

The average score for physical component of health-related quality of life differed
significantly between the 6 neighbourhoods after adjustment for sex, age and migration
background (F=5.6; df=5/550; p < 0.001; partial eta-square=0.05). As illustrated in Figure
1, the average physical health-related quality of life is lower in the neighbourhoods with
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lower SES, particularly in those with very low SES, as compared to neighbourhoods with
higher SES. The corresponds with the tendency for average BMI. Neighbourhoods with
very low SES show higher average BMI than neighbourhoods with higher SES (Figure 2).
Average BMI, adjusted for sex, age and migration background is significantly different
between the 6 neighbourhoods (F=5.7; df=5/550; p < 0.001; partial eta-square=0.05). In
contrast to these indicators of physical health, the average score of the mental health-related
quality of life, adjusted for sex, age and migration status, did not differ significantly
between the 6 neighbourhoods (F=1.5; df=5/550; p = 0.173; partial eta-squared = 0.01)

Figure 3. Average score of physical health-related quality of life (SF12) (with 95% confidence intervals) adjusted
for sex, age and migration background.

Figure 4. Average Body Mass Index) (with 95% confidence intervals) adjusted for sex, age and migration
background.
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4. Discussion
These preliminary interim results of the present study indicate that the socioeconomic status
of urban neighbourhoods in Hamburg is associated with differences in the health of its
inhabitants. Lower socioeconomic status is associated with indicators of poorer physical
health, more specifically lower physical health-related quality of life and higher body mass
index. In contrast to these relationships the mental health-related quality of life did not
differ significantly between neighbourhoods with different socio-economic status.
The present study and the presented results have some limitations which are important to
note. First of all, we are presenting results from a cross-sectional study. Therefor, the
reported associations are correlations, and causal interpretations are not justified. Secondly,
we are presenting preliminary results from an interim analysis of incomplete data, as the
data collection, data entry and data clearance was still in progress at the time of writing.
Thus, results might change, when the full dataset becomes available. However, the final
dataset will presumably add less than a 100 additional subjects to the 700 subjects in the
current analyses. Third, we are presenting results on only a very limited set of variables.
Although we have adjusted our analyses for important determinants such as sex, age and
migration background, we cannot exclude the possibility that other effect modifiers or
confounders are present that impair the validity of the results.
Despite the limitations of the present study, it might be expected that these results can be
generalized to other cities as well. In summary, the presented results confirm that the
physical health of the residents in neighbourhoods with low socio-economic status is
impaired as compared to better off neighbourhoods, and that neighbourhoods with low
socio-economic status should be an important focus of intervention for health promotion
and disease prevention.
As a next step, the results will be presented to and discussed with residents and other
relevant stakeholders of the target neighbourhoods in order to start a participatory process
to identify appropriate and relevant interventions policies for health promotion and
prevention in the setting of urban neighbourhoods.
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Abstract
Abstract: The examination and automation opportunities in healthcare
processes, which aims at reducing patient journey and their waiting time, while
increasing the utilization of medical equipment as well as monitoring patients.
Waiting times are playing a significant role in the total process time of patient
care. One of the main reasons is the insufficient resource allocation. This
research presents a methodological improvement which supports decision
making in digital health processes. The current research provides a
methodology that makes weekly human resource scheduling more efficient
than before.
With the combination of process mining and operations research, we
developed a weighted forecast for the probable number of patients. During the
research we processed historical data as well as we identified the bottlenecks
in the examined health process. Furthermore, we took the causality into
account.
In today’s fast-paced societies, IT-based solutions are more and more
frequently used in healthcare, with the aim of reducing risks and increase
patient satisfaction. The method created by us offers a fast, precise and
efficient solution to decision making in digital health processes.
Keywords: Process Minning, Risk analysis, scheduling.
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1. Introduction
Hospitals have to focus on high quality care and cost reduction at the same time. Hospitals
face many challenges nowadays such as increasing costs, strict standards, lack of human
resources. Hospitals are forced to improve the quality of care their services under financial
presussres by governments. Can business process improvement and process mining be the
solution to the previously mentioned problems? Business process improvement is the field
of increasing efficiency of organizations and decrease operation costs Anyanwu et al. (2003).
The goal of process mining is to extract process knowledge based on “event-logs” from
different information systems. Event logs consist of information about the start/end dates of
a particular activity, required resources and actors Anyanwu et al. (2003).
The aim of this paper is to present a case study in the field of healthcare. In this case study
process mining was applied within business process improvement frameworks. The
examined case is a sample identification process in the Department of Medical Microbiology
from the receiving sample to the point of cosnsulting with the doctor about the result. Process
mining was used to reveal bootlenecks in the sample indentification process, after that
resource allocation was carried out to balance out the workload of human resources. The
amount of the incoming samples was predicted, and the scheduling of workers was calculated
with the new balanced workflow.

2. Literature review
2.1. Business Process improvement and Process Mining
Business Process Improvement is a part of the Business Process Management System.
Business Process Management focuses on solving current business problems by improving
the related processes Malinova, M., & Mendling, J. (2018). Many companies follow the
Business Process Management (BPM) cycle to manage business processes. This cycle
consists of 6 different steps. These are the following:
1.
2.
3.
4.
5.
6.

process identification
process discovery
process analysis
process redesign
process implementation
process monitoring

The BPM life-cycle provides a logical way to improve business processes. One of the most
important parts of BPM is process modelling Malinova, M., & Mendling, J. (2018).
Sometimes the models are not structured and at a wrong abstraction level. Another barrier of
good modelling is that it requires skilled process analyists. Without a good process model it
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is not possible to execute an improvement well. At this point, process mining can help us. In
the service sector, such as health care it, is not easy to modell processes because they are
known to be commonly chaotic and unidentified.
Process mining attempts to eliminate the previously mentioned limitation of process
modelling. With the use of process mining the reality can be presented as a petri net, wich is
a good starting point of modelling. The following data are required for process mining: Case
ID, timestamp, name of activity, resources. Figure 1 shows an example.

Figure 1: Example Event Log. Source: Van der Aalst (2016)

The case is identified by Case ID e.g. a sample is recieved. Then, the sample preparation, and
several activites that are executed by the workers.The next two columns demonstrated the
information about the time and activity duration is important to generate the right sequence.
The process discovery technique automatiacally generates and learns a process model from
an event log database. Figure 2 shows the generalized model of discovery technique.

Figure 2: Process discovery. Source: Van der Aalst, et al. (2011)

The result of the discovery is a fact-based ‘as-is” process model that present how the process
works in reality. It is based on historical data Burattin, A. (2015).. Compared to the traditional
process model technique, process minig discovery makes it possible to model unstructured
processes Pourmasoumi, A., & Bagheri, E. (2017).

2.2. Generalized Network Models
Generalized network models are applicable in several fields of use, such as manufacturing or
healthcare, where parallel or sequential activities can be carried out Chachra (1979), Murty
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(1992). The purpose of these kind of models is to either ascertain a material flow, or
determine a probable total process time (TPT) or total process cost (TPC) based on Pusztai
et al (2018). These models usually determine the direction of the objective, which are usually
related to cost. In this kind of model nodes are for machines or events, while arrows display
material flow or activities.
The generalized objective of the model can be seen in the equation below:
min 𝑧 = ∑ 𝑥𝑖,𝑗
where 𝑥𝑖,𝑗 is the representation of the unit cost/unit processing time of a given activity.
To the subjects of:
𝑛

𝑛

∑ 𝑥𝑖,𝑗 𝜆𝑖,𝑗 − ∑ 𝑥𝑖,𝑗 − 𝐼𝑖 ≥ 0
𝑗=1

𝑖=1

where:
- 𝑥𝑖,𝑗 illustrates the gross material flow,
-

𝜆𝑖,𝑗 demonstrates the possible performance (within the range of 0-1),

-

𝐼𝑖 displays the Inventory in the node 𝑖.

3. Problem statement and aim of the research
Two analysts deal with the blood and urin samples identification at the department of
Microbiology. Unfortunately, the workflow is unbalanced and the analysts are overloaded.
That is why some mistakes can occure during the procedure such as: wrong identification,
machines breaking down, sample sorting problems. The goal of the project is to try out a new
approach with the use of wich bottlenecks can be determined and additional workforce can
be assigned for problematic stations to equalize the unbalanced work and eliminate the
problems.

4. Material and methods
The scope of the research is the bacteria identification procedure based on 2 different types
of samples, blood and urine. In the first step the process was modelled and analysed by
process mining discovery methods based on event-logs. The software provided information
about the bottlenecks and the workflow. In the next step the resource allocation was improved
by Generalized Network Problem (GNP) method. The amount of the incoming samples was
predicted for the next period, and the workload was calculated with the new scheduled
workflow.
In this research process mining and Generalized Network Problem method were combined
to extract information from the process and find solution to optimal scheduling for decrease
overloaded human resources.
A random choosen daily event-logs were collected for process discovery.
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5. Result
The process model was generated by process discovery. Based on the process model 3 paths
can be seen. The first is when the blood sample result is negative, in this case 3 activites were
executed from “incoming sample” to “Communication” the negative result. If the blood
sample result is positive the previous process is extended with the following main activites:



MALDI TOF identification,
antibioticum resistans examination.

The second and the third
paths are about the urin
sample
identification.
There are two type of
urin
sample
identification
procedures. The first is
the urin native sample
when inoculate the agar
plates with urin is
necessary. The middle
path demonstrate this
process. The second type
of urin sample arrived in
uricult. The path on the
left
hand
side
demonstrates
this
process.
The numbers beside the
arrows present the output
of cases’ frequencies.
The numbers in the
middle of the rectangle
display the occurrence of
a certain activity. The
figure 3. present the discovered paths.

Figure 3: Process model: discovered paths

The figure 3 presents that there are 11 blood and 8 urin samples out of 19. Two positive blood
sample results were communicated and there were 9 negative blood sample results. 6 urine
native samples arrive and 2 urine uricult samples arrive. The performance of human resources
are appeared from the analysis of the process model. The “prepare antimicrobial resistans

2019, Editorial Universitat Politècnica de València
248

New approach for resource allocation in digital healthcare 4.0

examination” activity is the most frequently and it takes the longest time. So this is the
bottleneck. This activity occurs on every path when the sample is positive. The table 1.
presents the data of the bootleneck activity.
Table 1: prepare antimicrobial resistans examination activity data
Frequency
Absolute frequency: 10
Case frequency: 10
Max repetitions: 1
Wrokers: 1

Performance
Total duration: 107 mins
Median duration: 7 mins
Mean duration: 10.7 mins
Max duration: 44 mins
Min duration: 4 mins
Source: based on the authors’ result (2019)

The process model and the result of process analysis are the input of the GNP model. The
GNP model provide the sample flow. The result of network provides that if additional worker
is implemented to the bottleneck the total duration of the activity can be descended by
50%/worker. The figure 4. presents the network modell of the process.

Figure 4: Generalised Network Model of the process

If we add an extra human resource to this activity, total activity time of sample identification
can be reduced, because there is no any resource which means bottleneck in this process step.
The bootleneck activity data will change in the improved state. The table 2 present the
improved activity data.
Table 2: prepare antimicrobial resistans examination improved activity data
Frequency
Absolute frequency: 10
Case frequency: 10
Max repetitions: 1
Workers: 2

Performance
Total duration: 54 mins
Median duration: 7 mins
Mean duration: 10.7 mins
Max duration: 42 mins
Min duration: 4 mins
Source: based on the authors’ result (2019)
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6. Concept for the new approach
The following data are necessary to the GNP model to determine the lowest TPT:
cost/cycle times of activity, structure of process. The research reveal the fact that
process discovery technique can provide the input data for the GNP model. GNP
provide the best material flow where TPT is minimum. Based on the optimum
material flow, the daily tasks for the microbiologists, analysts and assistants can be
determined by the start of the shift. If a cloud is implemented the information flow
is easy between the participant. Futhermore, the combination of process mining
and calculated of operations research model can be automated by Robotic Process
Automation (RPA). Figure 5 presents the new concept with the use of it Business
Processes can be optimized and the results can be communicated with the
stakeholders automatically. The new concept is called as Framework for Optimized
Process with Integrated Algorithms (FOPIA).

Figure 5: Concepts of Framework for Optimized Process with Integrated Algorithms (FOPIA).
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7. Conclusion
Hospitals face with many challenges nowadays. The good scheduling is a
fundamental part of the daily operation. A new concepts were applied to schedule a
health care process as a business process. The research pointed out that the result of
process discovery can be the input of GNP operations research model. So the process
mining and the operation research a good conbination for optimizing of BP. FOPIA
concept provides an automated, integrated system with the use of which the
scheduling and the optimal resource allocation is performed and communicated via
cloud system.
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Abstract
The paper introduces the labor-market characteristics of 18-70 year-old age
group in Nyíregyháza in Hungary. The focus of our research is labor market
integration and the related issues like family formation, work attitudes and
subjective health status. The theoretical background of this analytical work is
based on precariate, a social phenomenon that has not been used widespreadly
yet. This study defines precarity as a labour-market uncertainty which includes
insecure short-term jobs, fixed-term employment contracts, and lower
positions in the labor-market hierarchy.
Our main research question is: Is there relevance between the phenomenon of
precariate and labor market disadvantage and subjective health status? Our
results show a significant correlation between the variables (phenomenon of
precariate, labor market situation and subjective health status).
Keywords: labour market; precariate; subjective health.
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1. Introduction
The focus of our research is labour market integration and related issues like learning
motivation, value choices, health status, family formation, work attitudes and subjective
health.
The research took place in Hungary in the North Great Plain Region – Szabolcs-SzatmárBereg county, Nyíregyháza.
Due to volume limitations, we do not cover all of our results in this paper. First of all, we
present the results of the Quality of Life Nyíregyháza study, and the Hungarian Graduate
Tracking System study, highlighting the phenomenon of precariate and subjective health.
(The Graduate Tracking System database with the permission of the data controller was used
for the research) In these studies, the two main target groups were: an 18-70 year-old age
group (478 person) and young, higher education graduates (more than 20,000 person).

2. Theorethical frameworks
The theorethical frameworks of the precariate research is characterized by a multi-disciplinar
approach, as this topic has sociological, economic, psychological, pedagogical and legal
aspects.
The term precariate, as a concept, appeared primarily in the French literature at the end of
the 1970s. Similarly to the definition of exclusion, the term has long been characterized by
the phenomenon of losing one’s footing in society associated with new poverty. The
framework of the definition has been narrowing, and today it is most closely related to the
workforce, demonstrating an uncertain labor-market situation. The precariate became the
focus of academic interest in the early 2000s, and after a brief transient silence, in 2012 as a
result of the publication of Gay Standing, the interest for the scientific approach of the
phenomenon intensified. (Ferge 2012)
Another important definition we use is one of the key dimensions of quality of life, self-rated
health / subjective well-being, which has been shown to be influenced by economic activity,
including job satisfaction.
There are many factors which define an individual's quality of life, and among these factors
the health plays a prominent role.
Quality of life is a complex concept. Its determining parts are health, financial situation,
housing and social relationships, economic activity. Among the factors influencing the
quality of life one of the most influential dimensions is the health status of the person, which
is often divided into „objective” and „subjective” factors (although in reality they do not exist
in this clearly separated form).
A very significant part of the research explores how the health status contributes to the
prosperity of the person, how it helps to achieve their goals. The primary objective of the
research is to improve the health status of the population as well as to reduce the existing
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horizontal and vertical health inequalities. The improvement in the quality of life can be
rationalized as health gain for the society. These two main indicators are the increase in the
life expectancy and in the increased number of life years (Mihályi, 2003; OEFI, 2004).
In modern societies, it became clear that - despite the huge progress in medicine - health care
alone is not able to improve health and the quality of life, it can only cure certain diseases. In
improving the health status and the quality of life individuals, local communities and
economic activity, labor market situation plays a bigger and bigger role(Jávorné, 2016).
We also know from the Marmot report that reducing health inequalities is primarily a matter
of social justice and equity. The report draws the attention of decision-makers to the fact that
the lower the social position of an individual, which is influenced by his / her labour market
situation, made worse by health (Marmot et al, 2010).
Improving the health status of the population and reducing inequalities can contribute to
development, increase economic activity and achieve a positive overall impact on society
(Ferge, 2008).

3. Research questions
In our research, we have created three research questions.
3.1 The question remains if there are significant labor market disadvantages in the
group of young higher education graduates, who have a generally favorable labormarket condition? (R. Fedor 2019)
3.2 How the uncertainties in the workplace appear in different regions and social
groups? (R. Fedor 2019)
3.3 Are there definite features in the subjective state of health of groups with classic
precariate characteristics?

4. Results of research
The participation of the young graduates in the labor-market is favourable, 88% of
them worked at the time of the survey. The percentage of those who were not
working at the time of the interview, although they had worked previously was 8.4%
and 3.4% of them had never worked.
Table 1. Studying young graduates regarding pecarious characteristics
Labour Market Participation
(N= 20 996) (p=0.010)
Female
Male
Working Currently

76.8

82.1

Never Worked

9.3

8.4

Distribution according to the Type of the work
contract (N=17056) (p=0.000)
Female
Male
Indefinite, permanent
71.8
80.1
employment contract
Fixed-term
24. 0
16.2
employment contract
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Not working but
have worked
previously

13.9

9.5

Casual or contractual
employment contract

4.2

3.7

Source: Own editing, (2019)

Important question is how labor-market participation is developing, regarding men
and women separately. There was a fundamental difference between the answers of
full-time and part-time students. Not surprisingly, most of the part-time students
were working at the time of the survey, as they usually chose part-time programs in
order to match their studies to their job responsibilities. However, it is remarkable
that the proportion of women was higher in both part-time and full-time graduates
who ”were not working at the time of the survey but had worked previously”.
Although the answers do not reveal the reason for the interrupted labor-market
presence, it can be stated that the absence from the continuous labor-market
presence, which can clearly be interpreted as a kind of insecurity, is more
characteristic to women than to men. (Table 1.)
The same can be said of another precariate indicator, of the occasional, contractual
or fixed-term employment contract. This lower security type contract is typical to
19.9%, of full-time men and 28.2% of full-time women. (Table 1)
All in all the results show that precarious features like fixed-term contract, not
working but have worked previously also affect well graduated people, although it
is more typical for women than men. (R. Fedor, Toldi 2017; R. Fedor 2019)
Table 2. Regional Differences
Quality of Life in
Nyíregyháza (%)

not at all
not satisfied
partly satisfied partly not
satisfied
completely
not at all
not satisfied
partly satisfied partly not
satisfied
completely

Quality of Life in Cigánd
district (%)

How are you satisfied with your present salary, income?
11.2
38.5
15.0
15.7
30.0
20.3
31.3
18.1
12.5
7.4
How are you satisfied with working conditions?
3.9
14.3
9.0
14.6
27.0
23.3
39.1
29.3
21.1
18,3

Source: Own editing, (2019)
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These results confirm our statements regarding regional differences. It can be seen that
residents of Cigánd are much more dissatisfied with their payment, their working time and
other working conditions. (Table 2)
In 2015, Nyíregyháza became divided into groups based on average age (groups A, B, C),
which were examined and compared from several points of view.
Groups with classic precariate characteristics are most likely to be in group C, with
respondents aged between 58 and 62 years.
Examining the locally produced quality of life index, the groups show a number of 7.88 in
the group A, 6.56 in the group B and 4.33 in the grou C.
The difference between the groups was indeed significant (p = 0.000). The worst situation in
terms of work and activity was found in Group C, with 78.3% of those not employed. The
proportion of economically inactive increases from A to C.
Our results conclude that most people in this particular group (c) consider their health to be
poor.

5. Reflection on research questions
5.1 Overall it can be said that the phenomenon of the precariate also prevails
among the graduates studied. The precariate phenomena show significant
differences in gender and educational level, which also justifies the statements
of the literature. (R. Fedor 2019)
5.2 The personal and regional risk factors of labor market exclusion can develop
both in different regions and social groups. (R. Fedor 2019)
5.3 The characteristics of economic activity greatly influence income conditions,
which affect the health of the individual. In respect of Nyíregyháza, the
disadvantage of groups with classic precariate characteristics.
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Abstract
The new suggested collaboration is related to the development of learning
materials for a virtual environment that can be used in multi-professional
exercises for improving safety and security in bodies of water and /or in urban
settings. We have identified both national and international needs for virtual
training. In particular, safety and security linked to dangerous or hazardous
working environments seems to be one of the first domains where virtual
training should be widely applied. We are searching for both end-users (such
as shipping companies or fire departments) but also researchers from various
fields. In order to be able to develop new, innovative learning contents we will
need to establish a multidisciplinary team which is able to design and
implement suitable educational concepts but which is also able to measure the
impact in improved safety and security conditions. In this paper we will use a
virtual fire safety training application as an example of a next generation
learning tool and method. Finally, we will show our first field experiences from
Oman..
Keywords: Maritime Safety, Urban Safety, Virtual Reality, Next Generation
Learning, Emergency Services
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1. Background of the topic
TUAS has participated in various safety and security related projects recently in which needs
for virtual training has been identified. TUAS was involved 2018-2019 in a bilateral, FinnishRomanian capacity building project that was focused on developing and implementing an
emergency- operator training programme in Romania. This joint venture, implemented in
cooperation with the Romanian Centre for Health Policies Services, was supported both by
the Finnish and Romanian Ministries of the Interior. The main outcomes of the project were,
in addition to the strengthening of the infrastructure of two simulator-focused dispatcher
training centres, a comprehensive curriculum for the dispatcher training programme, stateof- the-art training materials and a strategy for implementing and scaling up of the training
programme in Romania.
OnBoard Med - Harmonization of onboard Medical treatment, Occupational Safety and
Emergency skills in Baltic Sea Region (Central Baltic 2016-2019) aimed at developing more
aligned vocational education programmes in the Central Baltic area. The project has
developed 9 courses (varies 2-8 ECTS) in maritime emergency management, medical
treatment and occupational safety. The courses are suitable at maritime (seamen, deck officer,
maritime engineer) and nursing institution (Nurse, emergency care nurse and public health
nurse). The one main idea in this project was the close co-operation between maritime and
nursing institutions. Mariners and ship nurses are together a team onboard. They have to
cooperate fluently and effectively onboard in emergency care situation. You will found
different kind of learning material from contact lessons to videolessons, different tasks, ideas
for workshops, and specific description of the simulation scenarios.
Business Finland funded Allied ICT Finland (AIF) is a collaboration network of Finnish ICT
research institutes and their cities, national ecosystems both applying and enabling ICT,
thousands of researchers and more than 1200 companies. Digitalization creates vast
possibilities for growth, but new ways of agility, investments and partnership models are
needed in order to succeed. Finland must be in the vanguard of new technologies and business
opportunities. Allied ICT Finland offers a new model of action and investment, which aims
to create a billion euro R&D leap. TUAS School of ICT has been participating in this project
since 2018. One of the research focus areas has been in virtual safety training (and virtual
training centers). TUAS is investing in 2019-2021 around 0.5M€ for AR and VR
technologies. This investment enables to establish first virtual training centers with TUAS
industrial partners.
It is forecasted that in 2050, two-thirds of the world`s population will live in cities and urban
areas (United Nations, 2018). Due to the growing environmental concerns, instead of using
airplanes, citizens will increasingly be travelling by alternative modes boat or by train.
Europe has many big lakes and long rivers that will be facing a growing use of passenger
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ships. The development of comprehensive safety and security systems will thus be crucial in
the bodies of water (sea, river and lake areas).
Based on the experiences gained from the two ambitious international research and capacity
building – focused collaborations that TUAS has been partnering in, it has become evident
that the use of state-of-the- art simulation and e-learning techniques, combined with the use
of AR and VR technologies, can provide outstanding solutions in education and training in
the field of safety and security. The added value of the recourse to these technologies is in
particular (but not limited to) the possibilities of simulating situations in challenging
environments which might otherwise not be physically feasible (eg maritime safety
situations), as well as the possibility of enabling the multiplication of these trainings to a
large number of trainees with limited/reasonable costs/resource-efficiency. TUAS is setting
up an virtual training centers focused on the thematics of safety and security, and has a longstanding experience in cooperating with international and national maritime safety
authorities, research institutions as well as relevant industry partners.

2. Problem statement or concrete goals or steps
TUAS has piloted virtual training with various industrial partners. Typical users in industry
have few or no gaming experiences. That’s why our partners have been especially interested
in fresh solutions which could improve usability, user experience, and user interface design.
In this paper, we shortly introduce some of our virtual training applications. In addition, we
will focus on a fire safety application which have been tested in Finland but now also in
Oman. This case study shows the potential of setting up an international consortium to focus
on safety and security training in virtual environments. A project in which we will focus on
hands-on-training solution in demanding and hazardous training should standardize virtual
training and form basis for new business ecosystem of next generation learning
environments.

3. Some details and specifics on the basis for the future project
Currently we have three key pilot projects in marine industry (Figure 1). The first is a
maintenance training solution to assist engineers in the engine room, while the second is a
gamified crane training for crane drivers, and the third one is a virtual command bridge
simulator (Markopoulos et al., 2019).
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Figure 1. Three VR training solutions for marine industry.

Before focusing on marine industry we have studied virtual reality in driving inspection
(Luimula et al., 2015; Hämäläinen et al., 2017). As a result we created NeuroCar evaluation
tool for a simultaneous evaluation of driving acuity and spatial perceptual capacity. In
addition, we have developed training solutions for drivers.

Figure 2. System description of the NeuroCar evaluation tool and street view from the NeoroCar training solution.

In this paper, we will focus more on virtual fire safety training which is a part of both marine
and urban safety. Our largest safety training field experiment so far has consisted of 169 test
subjects (Oliva et al., 2019). In this study, player’s task was to escape the building on fire.
We showed that this virtual training solution called Virpa is a suitable tool for communication
relating to fire safety.

Figure 3. Screen captures from the Virpa game.

As a continuum for Virpa (Figure 3) we have developed a fire safety to learn how to use fire
extinguishers. The main object in this fire safety training solution (Figure 4) is to develop the
player's initial fire safety skills. The manuscript of this learning episode is as follows: “The
environment is a simple room with a metal cabinet. The player comes in and sees the electric
cabinet on fire. He or she should choose the most appropriate extinguishing method for the
situation. The options include a fire blanket, a membrane foam fire extinguisher, a fire hose,
and a C02 fire extinguisher. The player should be able to choose a C02 fire extinguisher
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designed for electrical, gas and oil burns. The fire is initially inside the electrical cabinet and
only smoke is visible to the hallway where the player is. Later, a larger flame will also appear.
Figure 4. The application is monitoring player’s behavior and the feedback is shown at the end of the training.

After selecting the C02 fire extinguisher, releasing the pin and opening the door, the smoke
floats in the air and also player’s face gets smoke. The player has to approach the burning
object in the pile and stay on his knees during the shutdown. The player should be able to
point the nozzle to the root of the flames and the trigger handle must be able to be pressed.
Our training solution is tracking and tracing the player’s behavior during the game. The
player should be able to pick up the correct tool. Extra score will be given if extinguishing
the flames in the time limit. The player should remove the pin before going in. In addition,
the player should press the fire alarm, and close the door at the end. The player will be given
penalty score for standing in the smoke or if going too close to the fire. All this feedback is
visualized for the player at the end of the learning episode. If needed the player is able to start
all over again to make enough repetitions for the correct actions. The duration of this learning
episode is around 10 minutes and application contains minimal textual information which
can be translated easily for different nationalities.
This application is developed in Finland and has received promising feedback from the
technology industry. Therefore we decided to test this application in a different cultural
context in Oman. The application has been tested with 16 trainees in National Training Center
(NTI) in Muscat. The preliminary results (Figure 5) in this small scale experiment below
shows that we received quite promising results. Trainees felt that they were able to learn, and
understand fire safety issues. In addition, it seems that they would prefer to use virtual rather
than traditional training methods.
Figure 5. Results of the user experience and user satisfaction questionnaire.
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