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Objectives

e Higher Education priorities

e The project EPOQUE promotes a smart specialization of prospective teach-
ers, scientists and engineers through an environmental portfolio ready to
be integrated into the university syllabuses. It creates a new generation of
green teachers, green scientists, green engineers in the context of higher
education modernization agenda connected to SMEs and organizations
(including schools).

Target groups

University students | University teachers
Adult learners | Adult education teachers / trainers
Pre-primary, primary and secondary schools | SMEs
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Development of an Environmental Portfolio for all participating institutions, focusing on an interdisciplinary and
international approach. (Leader: UGH - Participants: All)

Development of tools and didactic manual to accompany the courses; (Leader: UNINA - Participants: All)

Development of guidelines for the establishment of an Energy Management System in selected schools and SMEs;
(Leader: PiM - Participants: All)

Validation period of the courses developed, reinforced with the organisation of an ISP and blended mobility, during which the
students will attend the common course, carry out an internship and develop an EnMS for the selected schools and SME;
(Leader: UOH - Participants: All)

Collection of feedback from the validation period and the ISP, with the aim of tailoring the project intellectual outputs and ensuring
they address the needs identified;

A series of dissemination activities (workshops and a final conference, distribution of four newsletters related to important project
milestones, a project flier and logo) (Leader: Uol - Participants: All)

e 5 transnational meetings for the management and the implementation of the project (Leader: All - Participants: All)

Preparing the conditions for integration of the course into the departments’ curricula/syllabus, joint degrees or certifications
(Participants: All)

6 regional/national training workshops with adult learers/stakeholders (Participants: All)
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Introduction

In view of the world’s growing dependence on energy availability, the need for
energy management is now felt more than ever. It is essential to save on
energy use in order to :

* reduce the damage that we're doing to our planet

* reduce our dependency on fossil fuels which are limited in supply

Energy management is the process of monitoring, controlling, and conserving
energy in a building or organization; and key to reducing greenhouse gas
emissions. Energy management systems (EnMS) are key to controlling energy
consumption and to reach energy efficiency targets.

By the end of Course IV of the EPOQUE portfolio of courses, the learner will be
able to promote and implement EnMS systems within any organisational setup.
Considering the shift towards more energy efficient modes of operation within
industry, public buildings, offices, etc., this course aims to enable the learner
to enter the workforce with the required skills for EnMS management.

Methods

= Energy action plan
’ = Energy objectives & targets -
to update = Energy performance indicators -
‘ = Energy baseline

Training & awareness programs
Communication procedures for
| knowledge transfer

= Energy policy = Documentation of activities

= Managementenergy review = Document control

» Legal and other requirements = Operational control
| Plans for emergency situations

evaluation of Design procedures
| Procurement procedures

Energy
Management
| Systems
by means of

by means of

= Managementreview
= Valuationreporting

Monitoring, measurement &
analysis

outputs: are | = |nternal audits

implement the appropriate = Evaluation ofcompliance

= Process optimisation |
= Revised targets & goals = Corrective & preventive actions

= Dealing with non-conformities procedures

An EnMS is an ongoing process of identifying, planning and implementing
improvements in the way an organisation uses energy. A holistic EnMS builds
business value by acknowledging the importance of energy conservation as
an essential business principle, and by establishing lasting processes to
monitor and achieve best practices in the use of energy resources.

The implementation of an effective EnMS will provide the framework to

deliver on an organisation’s energy objectives. EnMSs are ongoing processes
and need to be treated as such. Consequently, continual monitoring and
updating of the implemented measures is a must.

-

Course Content

This course is based on the ISO 50001:2011 framework and aims to
empower the learner with the necessary skills to be able to argue in favour
of energy conservation through energy management, to assess the
performance characteristics of a building/organisation, and to develop
polices and structures. These are necessary steps for an effective EnMS.

The course is divided into 4 modules:

* Module 1: ENERGY

This module is an introduction to the various sources of energy available
together with their effects in a global scenario. The state of energy
consumption trends in Europe will be discussed and analysed in the light of
the EU’s energy priorities and targets.

* Module 2: ENERGY POLICIES & STANDARDS
The various major energy regulating/guideline documents will be covered
in this module together with a highlight on the major benefits obtained by
an organisation when investing in itself by controlling, reducing and
monitoring its energy consumption. Amongst others, the standards covered
are:

* 1SO14001:2001 - Environmental Management Systems

« ISO 9001:2008 - Quality Management Systems

 EMAS - Eco-Management and Audit Scheme

« 1SO 50001:2011 - Energy Management Systems

* Module 3: ENERGY MANAGEMENT SYSTEMS

Based on the framework provided by the ISO 50001 standard, this module
will prepare the learner to design and implement an EnMS for an
organisation/building. Students will be provided with the necessary skills
required to collect and interpret data of energy consumption, identify and
quantify opportunities to save energy, target those opportunities and track
any energy savings.

* Module 4: FIELD WORK
Putting in practice all the topics covered in Modules 1,2 and 3 through the
development of an EnMS within a school environment.

Bibliography

« ISO 50001: 2011 Energy management systems - Requirements with guidance

for use 2011 - International Organization for Standardization
http://www.iso.org/iso/catalogue_detail?csnumber=51297

This voluntary standard provides guidance and requirements for EnMS. It is
intended to establish a framework valid across all sectors of the economy, and
will assist facilities to create transparency and promote best practice in energy
management systems. This standard is useful for personnel responsible for
designing and implementing an EnMS and in any organisation type and size.

 Handbook: Step by step guidance for the implementation of energy
management 2007 - Intelligent Energy - Europe (IEE)
http://www.ee-ip.org/theme/post/energy-management/iee-library-bess-
handbook-step-step-guidance-implementation-energy
The handbook provides a framework for implementation of an EnMS, including
both organisational and technical aspects. This resource is aimed at SMEs and is
relevant across multiple sectors.

« Making the Business Case for a Carbon Reduction Project 2009 - UK Carbon

Trust
http://www.carbontrust.com/resources/guides/carbon-footprinting-and-
reporting/making-the-business-case-for-a-carbon-reduction-project

Proposers of carbon reduction projects often encounter inherent issues when
attempting to have energy and carbon projects approved for implementation.
This document asks questions that help the reader determine who makes the
decisions in the organisation and how to engage with these stakeholders. It
discusses how to build a business case, including: considering finance and risk,
competing for funds, and drafting / presenting business proposals.

 From Shop Floor to Top Floor: Best Business Practices in Energy Efficiency -
PEW Center on Global Climate Change
http://www.c2es.org/docUploads/PEW_EnergyEfficiency FullReport.pdf
This report documents the efficiency strategies of many companies, distilling
best practices and providing guidance plus resources for other businesses.

The EPOQUE project (n° 2014-1-EL01-KA200-001373) has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein



http://www.postersession.com/
http://www.iso.org/iso/catalogue_detail?csnumber=51297
http://www.ee-ip.org/theme/post/energy-management/iee-library-bess-handbook-step-step-guidance-implementation-energy
http://www.carbontrust.com/resources/guides/carbon-footprinting-and-reporting/making-the-business-case-for-a-carbon-reduction-project
http://www.c2es.org/docUploads/PEW_EnergyEfficiency_FullReport.pdf

EPOQUE -

Erasmus+

1

GrEEN ENTREPHENEURS AP

“Blueg Minds” Commozny, Factory znd Grasnrecn Incuozor

A Best Praciice @xarmole for the promotlon of Gresn Entreoreneursnio In
AUSTrE

é Y
The Cormopany

The Blue Minds company was founded in 2014 and is based In
Vienna. It has a network with South-East-Europe, Turkey and
Middle East and North Africa, including a subsidiary in Tel Aviy,

which develops software for digital energy services.

It works on business models for energy transition and
collaborated with other companies In the areas of research,
consulting and communication. As start-up incubator, Blue Minds
provides mentoring and support for new businesses with creative

iIdeas In their area of energy transition.

Slus Minds rFactory

The "Blue Minds Factory” Is an incubator of the Blue Minds
company, which addresses new businesses in the field of energy
transformation. The term of energy transformation comprises In
particular energy efficiency, smart energy technologies and
Infrastructure, as well as sustainable mobility. On a larger scale, it

IS related to city life, modern ways of water use and agriculture.

The fields are combined with the opportunities of digital trends.
Blue Minds supports business founders as a sparring partner and
mentor with comprehensive services on the topics of
management know-how, sales
& markets, financing &
development, infrastructure,

and scientific, public and

private-sector network.
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Greamntacn lncuoator

“Innovation In the district” is an Incubation programme for
sustainability in Vienna. The aim IS to promote projects on
climate and raise public awareness for the importance of green

technology.

An additional objective I1s to promote the city of Vienna as an
attractive destination for business start-ups, with a special focus
on of the importance the Viennese districts. The programme Is

supported by the Municipal Department 20 — Energy Planning.

In frame of the project, the Blue Minds company accompanied
eight start-up businesses with their start and development phase
and mentoring, taking into consideration the individual business
needs by providing tailored solutions. In detail, the focus lies on
community building and networking, marketing and public
relations, various workshops, sales support, advice on energy

efficiency law and exploring of financing options.

In February 2016, the
“graduation” was
celebrated in a "summit
event”. The company
announced that the

programme will
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e kg probably continue this

year.

Useriyl links

Green potential in Vienna
thegreencity.com/tag/vienna

Sustainable entrepreneurship award
www.se-award.org

European project on Green Entrepreneurship:
ec.europa.eu/epale/en/content/nenge-invites-adults-learn-green-
entrepreneurship

Slollograpny

1. http://lwww.blueminds-company.com/en/about/
2. http:/lwww.blueminds-company.com/en/greentechinkubator/
3. http://blueminds-factory.com/about/?lang=en

The EPOQUE project (n° 2014-1-EL01-KA200-001373) has been funded with support from the European Commission. This publication reflects the views only of the author, and the Commission cannot be held responsible for any use which may be made of the information contained therein printed by MegaPrint Inc. www.postersession.com
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An INsight Into the qualitative features
of the Finnish education system.

Vasiliki Mantziou, Evi Topali M.Ed. UOI
e-mail: vimantziou@gmail.com

Katerina Plakitsi, Associate Professor, UOI
e-mail: kplakits@gmail.com

INnfroduction

Finland is continually ranked as the best
or amongst the  best-performing
countries in the world In regard o the
high quality of educational opportunities
orovided. Such an achievement
reasonably brings up the question of
which are the particular characteristics
of the very system that make it so high-
performer. The answer lies in a concise
account of the basic guidelines for the
arrangement of all the schoolwork- and
the daily school roufine based both on
the NCC and the consideration of the
special circumstances and needs of the
local children and their families.

€
Method

The researchers conducted a short-term
observation of the main qualitative
features of the Finnish basic education.
The data gathered during the teaching
assistant’s role comprise recordings,
pictures, videos, interviews and notes
and shed light upon the different
aspects of the implemented curriculum.

Conclusion

Results

* Finnish curriculum s designed with ©
great focus on intertwining students’
school reality and their everyday lite.
Apart from the main subjects —-such as
mathematics and grammar- every
child attends knitting, sewing, wood
craffing and cooking classes.

* |nstruction 1S INnclusive and
participatory while at the same time
adapted and oriented 1o meet every
child's individuals needs. There is at
least one helper Inside every
classroom.

 School life sees to provide a basic
daily meal, dental & health care and
counseling for all.

« Positive disposition both from students
and feachers towards the school life
as reflected from the interviews they
gave Uus.

The key characteristics of the Finnish

education system:

= emphasis on the active role of the
pupll

= focus on learning rather than testing

= creation of a collaborative playing
and learning environment through
INspiring activities

= promotion of students’ autonomy and
holistic development.

References

o Kupiainen, S., Hautamaki, J., &
Karjalainen, T. (2009). The Finnish
Education System and PISA. Finland:
Ministry of Education.

o Moore, T. (2008). Finnish Education
System. Research and Library Services.
reland: Northern Ireland Assembly.
Retrieved from:
http://www.niassembly.gov.uk/globala
ssets/documents/raise/publications/20
08/education/4608.pdf
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Environmental awareness — just a
first Step forward! Comparative study between

Greek and Finish middle school students’

pro-environmental attitudes and behaviors.
na VVraka tn collaboration with halia Arvani

Recent decade has marked persistent and urgent calls of
EU policy makers to raise Its citizen's environmental
awareness. It is hoped that increased awareness will
eventually lead to Individual and collective pro-
environmental choices and behavior. Therefore
widespread citizen education campaigns on sustainability
were launched. Environmental awareness became part of
curriculum in EU schools in hopes that informed students
will make sustainable choices and adopt appropriate
behavior.

This study focuses on whether environmental
awareness alone Is enough to influence
adolescent students’ behavior

During the formative adolescence years it iIs most likely
that individuals will adopt sustainable behavior patterns,
which will stem from environmental awareness combined
with maturation of cognitive abllities, and maintain them
though adulthood. (Yurgelun—Todd, 2007). This is due to
the fact that 15 year old individuals develop (Deborah &
Russell, 2005):

« Abstract thinking and ability to
reason,

 Increased ability to read social
cues, ﬁ

* Personal identity, e

* Personal choices for ideology, &

« Sense of responsibility for self
and others,

* Personal behaviors.

Research, indicates that mere raising of environmental
awareness Is not sufficient. It is proposed that in order to
iInfluence behavior additional factors such as

* contextual support,
* social norms,

e and ease of actions

need to be addressed along with attitudes (McKenzie-
Mohr, 2000).

BO% Municipality waste management —
70% 2013 |

60%
5026

40%

30%

20% 7

~ ol s M
0% - ; ;

Recycled Com posted Incinetated Landfilled

®mGreece M Finland EU

Due to EU policies environmental awareness Is promoted
through school curriculum’s In both countries. However,
statistical data shows that Finnish culture supports
sustainable behavior much more than Greek.. We suggest
therefore that Finnish students have the advantage of
additional factors empowering their sustainable behavior.

Data sample (Finland n=33, Greece n=31):
15 years old, 10 years of formal education
* Non-science classroom setting in order to have
more genuine answers that revealed:
o Understanding of sustainabllity issues at large,
o Possible adopting of sustainable behavior.

Research limitations:
« Small sample and limited range of gathered data
» Insufficient knowledge of allocated and interrelated
hours for environmental education during
compulsory education in either country.

Findings

45%

Pro-environmental answers per person
40%  Greek = Finnish

35%

30%

25%

20% e

15% ] —

10% — —
5% — — —
wa = | | |

Number of pro-environmental answers per person

Finnish students steadily outperformed Greek
students in choosing pro-environmental answers.

= Prc Greek Prc Finnish

90%
80%

70%

60%

50%

40%
30%

20%
10%

0%

Question 1 Question 2 Question 3 Question 4 Question 5 Question 6 Question 7  Total

They also seemed to have a better understanding of how
awareness leads to changes in behavior (questions 5,6,7).

Conclusion

Students In both countries have a good grasp of
environmental Issues. However, Finnish students
consistently outperformed Greek students and showed a
much greater inclination to adopt sustainable behavior.
These findings reiterate Arbuthnott (2009) in that Iif
environmental awareness Is to translate Into altered
behavior, education must assist people to act in ways
consistent with their values.

References

Arbuthnott, D. K. (2009). Education for sustainable development beyond attitude change. International Journal of Sustainability in Higher
Education, 10(2): 152 — 163.

Deborah, C. & Russell, V. (2005). Adolescent development. BMJ, 330(7486): 301-304. Retrieved from:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC548185/

McKenzie-Mohr, D. (2000). Promoting Sustainable Behavior: An Introduction to Community-Based Social Marketing. Journal of Social
Issues, 56(3): 543-554.

Yurgelun-Todd, D. (2007). Emotional and cognitive changes during adolescence. Current Opinion in Neurobiology, 17(2): 251-257.
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George Efthimiou, Mathematician

Sustainable industries is a term first mentioned in 1990 in a Reducing energy consumption, therefore energy costs and
story about a Japanese company that wanted to reforest a resources has been greatly achieved with the help of
tropical forest with a view to create a sustainable industry modern technology.

for the local community. (Dietrich, 1990) * Replacing lighting with LED bulbs, led to a whopping

80% savings in energy costs and a 3-year payback time.
Steam is essential for the operation of the plant. A steam
generator has been installed that consumes 110MW per
month and is closely monitored to avoid energy overuse.
It is the plant’s primary goal to become steam free but
currently achieving this, meets many challenges (Figure
4 & 5).
A significant amount of energy is consumed in the
laundry industry for drying the laundry. Replacing the
conventional exhaust pipes with heat recovery systems
outsioe ars (Figure 2), typically, all the heat energy the dryer
produces is blown away into air and the supply air is
taken straight from the outside air. With this upgrade,
the CO2 emissions were reduced as much as 50% (Figure
3 & 7). Furthermore the drying period shortened by 25%,
enhancing production capacity of the laundry.
A significant amount of water is also used. Wastewater
e treatment greatly decreases water consumption by
T HeATINGTHE sUPPLY AR disinfecting wastewater from the washing machines
Figure 3. How the heat recovery system works suitable for reuse (Figure 6).
The plant is currently planning to install solar panels. Solar
panels would produce 43 MW per year which is about 10%
of the plant’s electricity. The only setback is payback time
which is almost 30 years.

Figure 1. Pdijdt - Himeen Tekstiilihuolto Lahti, Finland
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Figure 8. Daily energy and water usage logs are kept

4_ ptti - g Unmistakably, achieving sustainability within in the
il ‘\\\\\““““ industrial sector is no easy task. [...|there are a number of

/ s N e b0 the implementation of industrial sustainability
ideas. For a start, it is unclear what industrial sustainability

5 . , . . means in practical terms. (Subashini, Farrukh, Phaal and
Pdjjat - Hameen Tekstiilihuolto (Figure 1) is a regional Probert, 2004)

textile maintenance company in Lahti, Finland that handles

laundry from hospitals, refugee centers, veteran and f

retirement homes. It was granted an enterprise-wide ISO Reterences

.14001 Certlfl.Catl.O.n in 2015. Being part. of the laundry 1. Dietrich, B. (1990). Our Troubled Earth - Japan. The Seattle
industry, a significant amount of energy is consumed both Times, November 13 1990: F-2.

for washing and drying. In three years time it has managed 2. Paramanathan, P. Farrukh, C., Phaal, Probert, D. (2004).
to reduce energy consumption by 43% (about 400MW per Implementing industrial sustainability: the research issues in
month in 2012 to about 250 MW in 2015) (Figure 8). technology management. R&D Management, 34: 527-537.

Figure 6. Wastewater Treatment Figure 7. Heat Conveyor
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Environmental Issues in University Curricula
Lessons learnt in the framework of the EPOQUE project

E. Balzano, E. D’Ambrosio, A. Merinio, C. Miele, M. Serpico

Dipartimento di Fisica “E. Pancini”, Universita degli Studi di Napoli Federico Il

Contacts: balzano@na.infn.it; http://llp.fisica.unina.it/index.php/en

Based on our experience as science education researchers, we entered this project with the belief that the need for modernised
environmental curricula in Universities should be based on a change in the epistemological perspective about what science and
science education are meant for. This change of perspective should go in the direction of merging the issues of scientific thought with
educational, cultural and societal issues in order to construct a brand new and holistic approach to environment and sustainability. In
this perspective environmental issues are brought into a wide scenario that involves social, economic and cultural issues and are

linked to a general idea of social equity.

Building upon these premises we moved along the project schedule trying on one side to collect
evidence about the need for change we identified and on the other to contribute to the work of

Scientific
Research

Science
Education

the EPOQUE Consortium in building resources that are aimed at supporting this need for change.

The investigations carried out within EPOQUE Output 1 confirmed that environmental curricula in

Italian Universities are based on a culture of environmental issues that fails to embody their huge
complexity and more in particular fails to connect the strictly scientific and technological aspects
of these issues with their broader cultural, social, economic, political implications. While

Societal
Issues

University curricula pretend to be based on a multidisciplinary approach, they actually fail in
developing environmental science as an independent discipline and they construct competencies

that are the result of a sum rather than an integration of disciplinary contents.

The development of the Environmental Portfolio, which is the
main intellectual output (02, which is to be considered together
with the associated 03-Didactic Manual) of the EPOQUE project,
was deeply influenced by the results of O1 and allowed us (and
the Consortium as a whole) to deepen our views about new
directions to be undertaken in the development of University
curricula on environment and sustainability.

The validation of O2 and 03, which was mainly carried out
during the Intensive Study Programme (held at the University of

loannina in November 2015) helped us in dec
methods and perspectives that are suitab
holistic point view about science which was t

our reflections within this project. The map on the right gives an
overview of the factors we have taken into account in designing
the final version of the Portfolio, which will be delivered in the
form of an online course aimed at university students (O5).

The students’ internship (which we hosted during February 2016) was a further opportunity to put to the test the holistic approach

to environment we outlined during the whole project.

Visit to a university lab working on
photosynthesis in extra-terrestrial
environments

Visit to a regional waste collection
and recycling plant

Visit to a NGO and participation in
their educational activities with
children

Complex
Rethinking System Core Ideas vs.
Scientific Approach Cross-Cutting
Disciplines Concepts
Science Scientific
Citizen Education Research Participative
Science Research
ining the concepts,
e to develop the Communities S Local vs.
: : of Practice | Global
ne starting point of Issues
Science vs. :
Humanities Knowledge vs. Knowing

Visit to the archaeological site
of Pompeii

The weekly programme of activities we offered to the visiting Finnish students was meant to give them a chance to get in touch with
a number of different actors (university researchers, administrators and policy makers, representative of citizens’ committees,
members of NGOQO’s, entrepreneurs involved in the waste management cycle) which are committed with different environment-

related activities.

- Erasmus+

EPOQUE project Final Conference
loannina, Greece — May 27-29 2016

EPOQUE
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HMEPIAA
NMEPIBAAAONTIKOI NMEIPAMATIZMOI

To MavemotApo lwavvivwy,
n Epevvntikn Opdada yax tig
KowwvikomoATiopikeg MNMpooeyyioelg
otn ASoKTIKA Twv Puoikwyv Emiotnuwy
@fise group Kot n
Av. KaB. tou MN.T.N. ZxoAng Emot. Aywyng,
Katepiva MAakiton

NMPOZKAAOYN

TOVUG EKTIPOCWTIOUS TWV
NepBaArlovtikwv kot Modaywyikwv
Opyavicpwv, Toug EpguvnTtég kat
MavemotnHiakoUg, T GXOALK&
SikTUA KOt GAOUC TOUC
evdLapepopevoug yia tnv EOvikn
NepBaArrovtikn MoArtikn oTnV
Huepida pe Oépa

MEPIBAAAONTIKOI MEIPAMATIZMOI

MéptrTn 14 AtrpiAiou 12:00 — 18:00

NModaywyiko Tunpua Nnmuaywywv
AppBsatpo, AB. 5 & 6 (1°¢ 6poYoc)

NMavemotipo lwavvivwv
Eicodog EAsVBepn

H Huepida amoteAel TOAMATAAGLOOTIKY Spdan Tou evpwTtaikoy Tpoypdppatog ERASMUS+ EPOQUE [2014-1-ELOT-KA200-001373]. To épyo xpnuotodoTteitat
amo tnv Eupwmnaikn Emitpornn kat to 1L.K.Y. H ouykekpipévn Snpoaoicuon ek@padel Tig amoWelg LOVO Tou ouyypa@éa kat n Emiitporr ev pmopet va BewpnOet
VTIELBLVN YL TNV OTIOLASATIOTE XPrON TNG TTANPOPOPING TTIOV PPIOKETAL OE OUTAV.
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