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0. Executive summary

The analysis of the Status Quo carried out in Greece in the frame of WP2 of the BUS-GR
Project aimed at compiling all existing information about the current situation of the building
sector, including statistics on Renewable Energy Sources (RES) and Energy Efficiency (EE)
in buildings, and to enlighten the scene of existing accreditation and training schemes, as
well as of current policies and strategies for the achievement of the 2020 targets. The
barriers and gaps between the current situation and the needs for 2020 were also studied.
The major players in Greece have been invited to participate in the work carried out herein,
to review and comment the results and provide the consortium with their opinions and
assessments.

The key information related to the main findings of the analysis is presented in the following
box:

e Number of current workforce in the building sector

The construction sector employed since 2003 over the 8% of the total workforce in Greece,
reaching 9% in the 3" quarter of 2007. Since then, the sectors’ employment is continuously
shrinking due to the economic recession (from 2006 up to date, the building permits issued
showed an average annual decrease of 20%). In mid-2012 it reached its lowest point (5.6%)
at least for the last 15 years. In the time period 2008-2011, 157,000 jobs were cut in the
construction sector, 150% more than the ones created for an entire decade (1998 - 2008).

Constructions met the greater impact in employment than any other sector of the Greek
economy. The 295,000 employees in the construction sector in 1998 increased to 402,000
by 2008, to fall at 213,500 during the second quarter of 2012, leading to a cumulative loss of
188,500 jobs. Taking into consideration the available statistical data, it is estimated that the
absolute number of “blue-collar” workers involved in energy saving and renewable energy
installations (and renovations) in buildings — according to the ISCO-08 classification —, i.e.
the BUILD UP Skills target group, is currently 109,000.

e Current energy consumption in the country and in the building sector

According to the «Energy Efficiency Policies and Measures in Greece in 2012» report,
representing the case study of Greece for the IEE project “Monitoring of Energy Efficiency in
EU 27, Norway and Croatia (ODYSSEE-MURE)”, since 1990 the final energy consumption
in Greece has increased by 30%, from 14.7 Mtoe in 1990 to 19.4 Mtoe in 2010, following
the course of both the figures of economic growth and new consumer habits adopted by
final consumers. This growing trend mainly comes from the increase of oil consumption by
22.1% and a major increase in electricity consumption by 86.3%. Since 1998, with the
introduction of Natural Gas in the energy mix, the final consumption has six times increased
and this rapidly growing trend in the near future is expected to be sustained. The final
energy consumption of RES has also increased by 29 % over the last 20 years, mainly
because of the measure to promote the renewable energy sources in all sectors.

However, both the recession and the implementation of measures to improve energy end-
use efficiency have resulted in a significant reduction of final energy consumption in 2008-
2010. The total final energy consumption during the period 1990-2007 shows an increasing
trend of about 2.41% per year, mainly due to the increased consumption of petroleum
products by 2.16% annually, which account for the largest share in the energy mix of
Greece, and the average increase of electricity consumption by 4% per year.
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The transport sector consumes the biggest part of final energy consumption in Greece with
8.2 Mtoe in 2010 (the amount of energy consumed from transport activities has increased by
39.8% since 1990). Households in 2010 consumed 4.6 Mtoe against 3.1 Mtoe in 1990,
namely a 48.6% increase in their energy consumption. Nevertheless, the most rapidly
growing sector in terms of energy consumption has been the tertiary sector, as its energy
consumption has almost tripled since 1990, following an average growing trend of 6.7% per
year. The energy consumption of industry and agriculture remains almost constant and near
1990 levels. The final energy consumption of RES in the households sector has increased
by 19.2% over the last 17 years; however this percentage varies from year to year, due to
the fluctuation of electricity generated from large hydropower plants.

Minimum levels for the use of RES in buildings are enacted by the “Energy Performance of
Buildings Regulation”, which makes it mandatory for all new or refurbished buildings in all
geographical areas to meet at least 60% of their needs for hot water through solar thermal
systems. The Greek solar thermal market has shown resilience under difficult financial
conditions. The 161,000 kWy, of newly installed capacity in 2011 represented 7.5% growth
compared to 2010. An impressive increase in the PV systems in roofs installed capacity was
marked the last years. More precisely, in 2012, despite the deep financial crisis, the rooftop
PV systems of <10 KW, reached 300 MW,. Something similar is expected to happen in the
near future with ground source heat pumps.

e 2020 energy targets for the country + expected contribution of the building sector

The Greek Ministry of Environment, Energy and Climate Change (MEECC), announced on
June 21 2010 its plan on how to attain the 20-20-20 climate and energy targets set by the
EU. The plan positively describes a major increase in the share of renewable energy
sources in the country’s energy mix. The Ministry announcement sets a binding national
goal of achieving a 20% share by RES in power production (40% share in electricity
production) by 2020, which is more than the 18% goal originally set by the EU’s renewable
energy directive for Greece. 10% of fuel used in transportation is projected to derive from
biofuels by 2020. Major investments in renewables are intended to achieve the goal of 4%
reduction of greenhouse gas production by 2020, compared to 2005.

As regards energy efficiency, a methodology based on the scenarios studied during the
preparation of the National Action Plan for RES (NREAP) was applied in the 2™ National
Energy Efficiency Action Plan (NEEAP), submitted to the EC in September 2011, for the
calculation of primary energy savings. The total primary energy savings arising under the
specific scenarios is equal to 33.1 TWh until 2020. The greatest part of savings is mainly
due to the implementation of measures in the final consumption until 2016, most notably due
to the measures proposed in the 1* National Energy Efficiency Action Plan (April 2008).

Moreover, savings resulting from the implementation of the projects for the interconnection
of the islands with the mainland system, as well as the operations for the upgrade and
streamlining of the existing power plants, and the operation of district heating networks were
also quantified. What was not actually quantified is the contribution of the various sectors of
Greek economy (households, tertiary sector, industry, transports, etc.) to this “target”. On
the other hand, and as regards the projected increase of RES use in buildings until 2020,
according to the 1% NREAP the share of renewable energy in the building sector is planned
to reach 30% in 2020 (27% in the residential buildings and 39% in commercial ones).

e Number of building workers to be trained in each sub-sector/profession to each
skill level to achieve the 2020 energy targets

Currently, the “blue collar” workers of buildings construction industry in Greece are about
109,000 and they should be reinforced with other 10,000 to 90,000, according to the findings
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of the analysis made in the frame of the status quo. At the same time, it is commonly
accepted the fact of being a gap in the skills of workers regarding the installation of RES
systems and the implementation of EE measures related activities in buildings and lack of
certification. This recorded gap, in correspondence with the tight targets of Greece for
energy savings and RES by 2020, sets as a primary (and urgent) requirement the training of
100% of its workforce in the buildings construction industry. This requirement translates into
119,000 to 199,000 craftsmen, technicians and installers who need to be trained by 2020.

More precisely, the number of “blue-collar” building workers to be trained in each sub-sector/
profession to each skill level to achieve the 2020 energy targets has been calculated as
follows (according to the ISCO-08 classification):

- Building frame and related trades workers: from 36,000 (pessimistic scenario) to 86,000
(optimistic scenario);

- Building finishers and related trades workers (it includes roofers, plasterers, glaziers,
plumbers, air-conditioning technicians): from 73,500 (pessimistic scenario) to 98,500
(optimistic scenario);

- Electrical equipment installers and repairers: from 9,500 (pessimistic scenario) to 14,500
(optimistic scenario).

e Qualification needs

All professionals in the buildings construction industry should be trained with regard to the
required skills for RES and/or EE applications. Regarding the priority that might be given,
based on the responses of competent bodies to a relevant questionnaire circulated to them,
the professions that are deemed to require immediate priority for training are electricians,
plumbers (being also installers of RES systems), joiners of windows and/or doors frames,
plasterers, and — evidently - bricklayers. This means a total number of between 700 and
1100 training courses that need to be carried out in the 7 years period between 2013 and
2020.

As regards the required trainers, and in line with other economic sectors in Greece and the
creation in them vocational training programmes of employees, it is estimated empirically
that in every 15 apprentices professionals per year one trainer / instructor is assigned. Thus,
taking into account the uniform training of workers in the construction sector within the 7
years remaining until 2020, this action will require approximately 1,900 trainers. It is further
not quite sure whether the existing training structures possess the necessary facilities to
sustain this huge action (especially as regards the “practical part” of the training), while the
whole training and certification/accreditation procedure should follow the national rules and
regulations (needs to be compatible with the existing system).
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1. Introduction

As energy efficiency (EE) in buildings is crucial for the achievement of the 2020 energy and
climate change targets both in the EU and national levels, the EPBD (Recast by Directive
2010/31/EC) has set obligations to Member States to apply minimum requirements regarding
the energy performance of new and existing buildings. This poses a major challenge to the
construction sector that needs to be ready to deliver high energy performing renovations as
well as new “nearly zero energy buildings”. Also, the RES Directive acknowledges the
importance of training and certification of certain categories of blue collar workers in
buildings, namely the installers of small scale RES systems.

Since well qualified construction workers is a key factor for achieving these objectives, but
also as learning and gaining qualifications are "upstream" measures, it is now time to act so
that a better qualified workforce will be in place to deliver by 2020. Having all these in mind,
the European programme “Intelligent Energy Europe” has introduced the “BUILD UP Skills”
Initiative, which focuses on the continuing or further education and training of on-site / ‘blue
collar’ workers in the field of buildings, strengthening the qualifications of craftsmen,
construction workers, systems installers, etc. after their initial, compulsory education and
training or after they have entered working life.

In the frame of Pillar | “National qualification platforms and roadmaps to 2020” of the BUILD
UP Skills Initiative a very strong consortium, composed of the most prestigious organizations
and academic institutions representing the technical and training sectors in Greece, was
formed in order to prepare and submit the «BUILD UP Skills — Greece» (BUS-GR) Proposal
in the 2" round of the Call for Proposals for Pillar | national actions (February 2012). The list
of partners of the Greek consortium (Project BUS-GR) is:

— Centre for Renewable Energy Sources and Saving (CRES), the coordinator of BUS-GR,

— National Technical University of Athens (NTUA), more specifically the Decision Support
Systems Laboratory of the School of Electrical and Computer Engineering of NTUA,

- Small Enterprises Institute of the Hellenic Confederation of Professionals, Craftsmen and
Merchants (IME GSEVEE),

— Technical University of Crete (TUC), more specifically the Renewable and Sustainable
Energy Systems Laboratory (ReSEL), Environmental Engineering Department of TUC,

— National Organization for the Certification of Qualifications and Vocational Guidance
(EOPPEP),

— Technical Chamber of Greece (TEE),
— Labour Institute of the Greek General Confederation of Labour (INE-GSEE),
— Region of Western Greece,

— Centre for Educational Policy Development of the Greek General Confederation of Labour
(KANEP- GSEE).

Apart from the BUS-GR partners, there is a large number of stakeholders involved following
to the continuous efforts of the consortium to assure their actively supporting role in the BUS-
GR project, including the Ministries in charge of the energy and life-long learning issues in
Greece, sustainable buildings experts, associations for RES — EE building products/
companies, building industry related research institutes, the federations of buildings
technicians, accreditation and certification bodies, the “social partners”. In total 26 Letters of
Support were gathered by such bodies, in support of the BUS-GR proposal. When the
project started, and after a structured communication procedure aiming to achieve all key
stakeholders participation in the National Qualifications Platform (NQP), much more entities
have joined the common effort in Greece, this time including the Ministry of Labour, Social
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Security and Welfare, the Greek Manpower Employment Organization (OAED), but also the
collective bodies of the providers of CVET courses in Greece.

The ultimate objective of every project accepted for funding under the Pillar | of the BUILD
UP Skills Initiative “National qualification platforms and roadmaps to 2020” — in all 30
European countries participating in the Initiative, and in Greece too — is the development of a
national roadmap (a national training and qualification strategy) up to 2020 to embed the
training on intelligent energy solutions for buildings in the mainstream curricula and practice
of building professionals targeted by the initiative (craftsmen and other on-site workers).
Based on a complete analysis of the national situation, the roadmap should take into
account the expected contribution of the building sector to the national 2020 targets and the
requirements for ‘nearly zero-energy buildings’.

So, a very crucial step in the whole procedure is the identification and quantification of the
need for qualified workforce in Greece in order to describe the current status quo. This
activity, as a first, concrete step towards the roadmap’s elaboration, aimed at identifying a list
of challenges for the future, including barriers and needs for training, training providers and
quantified data for the need of skilled workers for the time horizon till 2020, following an
exhaustive analysis of the current scene of existing qualification and training schemes, as
well as current and planned policies and strategies in Greece, and comprised the work made
in the frame of WP2 “Analysis of the national status quo” of BUS-GR.

This report is structured in 9 distinct chapters (apart from the “Executive summary”,
appearing as Chapter 0), in accordance with the guidelines provided in the framework of the
implementation of the project. In the first chapter, the purpose of the “BUILD UP Skills”
Initiative and of the corresponding “BUILD UP Skills — Greece” project, as well as the
structure of the report is presented. The second chapter outlines the scope and objectives of
the report, as well as the approaches followed and methodology applied to collect and
analyse relevant data and information. In the third chapter, the background and main
characteristics of the Greek building sector are briefly analysed, along with assessments of
the market trends and the future development of the sector.

In the fourth chapter, the national policies and strategies that will contribute to the EU 2020
energy and climate targets — with special emphasis in buildings - are analysed, especially the
energy policies for the building sector and the national policy and strategy related to green
skills and jobs, but also the national implementation of European Qualifications Framework
(EQF) and other EU education and training policies in the building sector. In the fifth chapter,
extensive statistical data on the building/construction sector are presented together with the
energy performance of the building stock in Greece, and data on employment in the buildings
construction sector are presented and analysed.

The sixth chapter presents the current situation regarding the continuing or further vocational
education and training of craftsmen and other on-site construction workers and systems
installers in buildings, including the mandatory requirements / obligations and how the
existing schemes are actually used. Chapters 7 and 8 provide an in depth analysis of the
gaps between the current situation and the 2020 needs, and the potential barriers and
obstacles related to the qualification of the building workers, respectively. Finally, the report
ends with the main conclusions drawn up when compiling all those data in chapter nine.

It must be further mentioned that, as regards the references / sources, these are indicated in
each point they are used (or reference is made to them) as a footnote. So, no specific
chapter is used in this Report for the citation of the references / sources used.
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2. Objectives and methodology

2.1 Purpose of the Status Quo Analysis report for Greece

The objective of the work carried out in the frame of WP2 “Analysis of the national status
quo” of the BUILD UP Skills — Greece (BUS-GR) Project was to frame and quantify the need
for qualified workers in the building sector in Greece by 2020 (and beyond), to analyse the
current scene of existing qualifications of the building workforce and training schemes
available to them, as well as all current and planned policies and strategies in the fields of
energy and continuous vocational education and training that contribute to the achievement
of the national and EU 2020 energy targets in buildings.

In the national status quo analysis all professions involved in the building sector were
included, namely:

+ Tradesmen: bricklayers, carpenters, plumbers, electricians, roofers, plasterers, glaziers,
concrete workers, etc;

» Supervisors / contractors, working on site and more specifically on groundwork, walls,
roofs, windows, doors, chimneys, heating / cooling systems, air handling, lighting, other
services, efc;

+ Renewable energy system installers for small-scale biomass boilers and stoves, solar PVs
and solar thermal systems, shallow geothermal systems, heat pumps;

» Specialists who select / size / check / inspect installations for gas boilers, oil boilers, solid
fuel burners, underfloor heating, radiators, air handling units, cooling / air conditioning
plant, etc.

This activity, as a first/concrete step towards the roadmap’s elaboration, identified a list of
challenges for the future, including barriers and needs for training, training providers and
quantified data for the need of skilled workers for the time horizon till 2020. In order to
achieve all the above, a well structured approach was used, consisted of various levels, as is
analyzed in the following paragraphs.

2.2 Approach and methods used to collect and analyse relevant data and
information

2.2.1 Mapping of the current situation as concerns continuing education and building
sector

Mapping of the education sector concerned the depiction of the current situation about the:

» National System for VET as applied in the building sector (legal and normative framework
including NQF development status, existing qualifications, recognition models, procedures
for validating training courses, trainers and training providers, involved institutions), and
the extent to which the current system already addresses necessary skills for high quality
application/ installation of RES and EE systems in buildings;

+ Existing training courses and certification schemes on RES and EE in buildings which are
not (yet) part of the National System for VET (crafts / knowledge and skills areas covered,
training providers, number of courses/year, workers attending/year, training approach,
trainees’ assessment procedures, certification, etc.).

Data gathering was based - among others - on the National System for VET and the existing
training courses and certification schemes (either acknowledged by the State or supported
by professional associations or chambers). The current situation was compiled taking into
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account desk research findings, evaluating existing initiatives and data from interviewing
relevant organizations and national bodies. In order to avoid duplication of efforts and to
exploit potential synergies with other EU funded projects (such as the QualiCert, Install+RES
and PVTRIN Projects, in which CRES and TUC are involved in), the consortium made use of
any existing information derived from them and related to the above mentioned issues.

Mapping of the building sector was focused on the identification of the current status in the
building stock, its energy consumption, RES penetration in buildings, supporting schemes,
etc., including current statistics on EE and RES in buildings (energy consumption, RES
contribution), as well as quantified data on the current workforce in the sector (by craft and
skill levels). The appropriate stakeholders were also identified and recorded. Statistical data
have been drawn by published reports from various statistical organizations (e.g. the Hellenic
Statistical Authority - EL.STAT., the Foundation for Economic & Industrial Research - IOBE,
Eurostat, the Organisation for Economic Cooperation and Development — OECD, etc.). In
addition, the relevant stakeholders (such as the Energy Directorate of MEECC, and the
related institutions of TCG, GSEE, GSEVEE, etc.) were inquired to gather, assess and
compile unpublished raw data (not included in published reports).

Also, for compiling the above data more efficiently, fast and with accuracy, the consortium
(with the leadership of TUC, being the Task leader) first interviewed the involved
departments of national authorities, and developed communication channels with interested
stakeholders, considering their statutory role, while two closed working meetings with the
MELLRA were made, where partners presented the first findings and gathered additional
information and comments from the ministry’s executives.

2.2.2 Mapping of the national policies and strategies

An extensive mapping of current and planned policies and strategies in the energy field on
the one hand, and in the field of green skills and jobs, on the other hand, have been made
herein. This task was further divided in two distinct subtasks, namely:

> Energy national policies and strategies aiming to address the pillars of the national
policies regarding energy, including:

» National policy and strategy to meet the 2020 targets and the envisaged contribution of
the building sector, within the framework of the NREAP;

» National policy and strategy within the framework of the NEEAP;

+ National plans to implement the EPBD recast in order to deliver high energy
performing renovations and new, nearly zero energy buildings;

» Workforce national policies and strategies for addressing the issue of the national
policies regarding the workforce continuing education and training, paying emphasis on
the National strategy towards green skills and jobs.

The stakeholders inquired during the data collection were basically the involved ministries.
CRES (the task leader), as the National energy agency in the fields of RES and Energy
Efficiency, is also the body with in depth knowledge on the policies and strategies, especially
in the energy field. Key representatives from the competent Ministries have been each time
invited to support this effort, considering their statutory role, taking into consideration the
political framework and new policies in the energy and lifelong learning fields. In addition, two
closed working meetings with the MEECC were held in order to discuss priorities and gaps
as regards the legislative and regulatory framework in the field of energy, as well as to define
an overview of current and planned policies and strategies.
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Figure 2.1: Engaging the stakeholders in the mapping of training and certification schemes and
relevant national policies and strategies

2.2.3 Needs analysis for 2020

This task aimed at the identification of barriers and gaps between the current situation and
the needs for 2020 targets, emerging from the cross-analysis of the results of the previous
Tasks. Within the framework of this task, the consortium (mainly the team of EPU/NTUA, as
task leaders) quantified the following needs and gaps in the building sector:

* Numbers of workers to be trained in each sub-sector/profession and skill level;
» The strategy for providing that training in order to reach the targets;
* Needs in terms of structures for carrying out the training.

To estimate the so-called labour force gap, the methodology was divided into two stages:

- In Stage A, the workforce that will be required to have entered the industry and trained
by the end of the decade for the energy upgrade of existing buildings was estimated. The
workers were evaluated per class building activity separately.

« In Stage B, the estimated number of workers who will be required to enter the
construction industry as a whole to meet future construction activity until 2020, according
to the energy patterns of the EU, was derived. The steps followed in Stage B were as
follows:

1. Step 1: A prediction of future construction activity in Greece in the form of scenarios
(reference, optimistic, pessimistic) until 2020 was made.

2. Step 2: Through the scenarios, the workforce that will compose the Greek
manufacturing sector as a whole at the end of the decade was estimated.

3. Step 3: The specific number of craftsmen working at the construction and finishing of
buildings and other construction works in 2020, which is the category of employees
who are targeted by this report, was calculated.

The stakeholders engaged in the procedure are representatives from the relevant national
authorities, social partners, technicians’ associations, etc., according to the needs
encountered. Basic tools towards the efficient and quick compilation of the information
received were the:

» Implementation of unofficial work meetings (face-to-face or through the use of ICT means)
with the key stakeholders, according to the needs;
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+ |dentification of each partner's distinct role in the communication with the key
stakeholders;

+ Engagement of senior experts in the discussions with the key stakeholders.
2.2.4 Compilation of the National status quo Analysis report

All the above mentioned procedures (gathering of information, analysis, processing of
results) led to the development and composition of an initial draft version of the National
status quo Analysis report. This version (in Greek) was distributed to the most relevant
stakeholders, mainly national authorities and key associations, so as to receive valuable
feedback from them. Indeed, the representatives from relevant national authorities, social
partners, employers (companies active in the construction sector, providers of materials
and/or equipment, etc.) associations, technicians’ federations, etc. (i.e. all the members of
the National Qualification Platform) have been asked to review and comment the results and
to provide the consortium with their opinions and new inputs. Based on the above outcomes,
the initial draft report was reviewed and edited in light of the input received in this task,
producing the final version of the analysis (D2.3 — Final Report on the Analysis of the
National Status Quo).
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3. Characterisation of the building sector

Buildings are an extremely important sector for the Greek economy. The construction sector,
which includes private construction activity, public works and co-financed projects, consists
one of the most dynamic sectors of the Greek economy, with the participation of around 8%
of the GDP, while the direct and indirect employees in the construction and the dependent
sectors amounted to 400,000 people, according to the data for 2007.

On the other hand, the construction sector in Greece experienced a rapid growth in 2000 but
only until 2005 and since then there was a huge decay due to the economic recession. A big
benefit for the construction sector which helped to its increase was the implementation of the
2004 Olympic Games by Greece, leading to a huge increase in the number of construction
companies. The growth was fostered by favourable developments in the sector of residence
and the fall of mortgage rates. However, the year 2005 has been a recession year for the
constructions.

So, four years later at the same period (3 quarter of 2011), only the 51% of the above
mentioned 400,000 workers in the constructions sector have kept their jobs due to the
economic recession (reaching a number of total employment of approximately 205,000).
Construction industry employed since 2003 over the 8% of the total workforce in Greece,
reaching 9% in the third quarter in 2007. Since then, the sectors’ employment is continuously
shrinking and it has reached its lowest point (5.6%), at least for the last 15 years.

One of the biggest issues that the Greek government has to manage is the high immigrant
illegal labour due to the high social security taxes. Indeed, the “black labour” as it is called in
Greece is a diachronic characteristic of the constructions sector. In a recent survey made by
the Special Unit for the Monitoring of Social Insurance (EYPEA) of the Social Insurance
Institute (IKA) of Greece and the Labour Inspectorate (SEPE), it was found that from the total
amount of inspected workers the percentage of unregistered labour raised from 12% in the
prefecture of Magnesia (Thessaly) up to 78% in the prefecture of Arcadia (Peloponnesus).
More general, during the first semester of 2012, in 30,000 workers inspected, about 9,500
foreigners were found to work without any insurance coverage, and this number represents
the 47.4% of the foreigners and the 35.4% of the total unregistered labour.

Some specific features of the Greek housing market that justify all the above are the high
rate of home ownership (over 80%), low mobility of the land market, as well as the high
transaction costs and the low trading volume over the building stock. On the other hand, the
building sector in Greece accounts for one third of the emissions of carbon dioxide (CO,) and
for 36% of total energy consumption. In our country, the CO, emissions from the building
sector had - before the crisis period - an annual growth rate of around 4%, while constantly
inflated in absolute energy consumption of buildings.

At the same time, the growth rate of consumption in buildings is very large. It is characteristic
that during the period 2000-2005, their energy consumption increased by 24%, reaching 8.54
Mtoe, and this is one of the highest increases in Europe. Furthermore, according to the
Energy Balance for the year 2009, the energy consumption associated with buildings
(residential-commercial, etc.) in Greece amounted to 7,877 ktoe, which corresponds to 35%
of the total energy consumption, while the consumption in the residential sector represents
22%. These data demonstrate both the exceptional importance of the building sector in the
overall energy balance, while the huge potential (possibility) for the reduction of the energy
consumption in buildings and the improvement of their energy performance is emerging.

The Greek buildings have high energy consumption. According to Eurostat, the Greek
households show - with climate adjustment - the higher energy consumption in Europe,
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approximately 30% greater than that of Spain and about double the consumption in Portugal.
It is also important to mention that, this “climate adjusted” energy consumption is significantly
higher in comparison to that of countries with definitely colder climates, such as Belgium and
the Nordic countries (Figure 3.1).

kgoe/m?
25 ~|

Mnyn : European Environmental Service

W 1990 2005 M 2005 — scaled to EU average climate

Figure 3.1: Climatic adjusted household energy consumption for heating in Greece and other

EU countries

On the same time, the energy consumption of commercial buildings is extremely high, and
the relevant statistics have shown that, for example, the energy consumption due to offices
operation in Greece is comparatively the highest among all European countries.

The inadequate protection of existing buildings from the external environment, the
unorthodox design of new buildings as a consequence of an environmentally detached
architectural concept that ignores the local climate, the urban climate change, the age
(oldness) of the buildings, and the complete lack of contemporary legislation for about 40
years, in terms of energy and environmental protection of buildings, resulted in:

the massive expansion of the energy balance of the country,

the financial and social compression of the lower income groups,

the increase of the energy poverty in the country, and,

the - for a long time - violation of the international commitments of the country for the
environment, such as the Kyoto agreement, the Directive 2002/91/EC of the European
Parliament and of the Council of the European Union on the Energy Performance of
Buildings ("Energy Performance of Buildings Directive", EPBD).

But, which are the reasons for this situation?

a.

The fact that the large majority (nearly 65%) of the buildings constructed before 1980 are
not thermally insulated, and thus they require very large amounts of energy to ensure the
current levels of acceptable comfort conditions during winter.

. The - in general terms - medium condition of heating systems, which leads to reduced

efficiencies and therefore an increased energy consumption and environmental impact.

. The continuous increase of the systems and appliances that consume electricity, both as

regards their number and their installed capacity. This applies to residential buildings,
mainly, however, office buildings, shops and services as well.

. The increasingly strong demand for improved living and working conditions, particularly

regarding the thermal comfort during summer, which coupled with the lower cost of
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equipment, led to the installation of over 3,000,000 units of air conditioners in the last 25
years.

The energy consumption of buildings is directly related to social and economic factors. In a
recent research on the social dimension of energy in buildings and the building environment
it was found that the surface and the thermal quality of buildings and their energy
consumption is directly related to the income of the residents. It is characteristic that:

The average area surface of a residence belonging to the highest income groups is higher
by 115% than in the case of the low income ones.

There is considerable variation - depending on the income - of the percentage of families
living in sheltered buildings of high environmental quality. Only 8% of the low-income
people live in buildings with double glazing and insulation, while for high-income people
this percentage reaches 64%. This fact has important impacts for both energy
consumption and the thermal comfort in buildings.

As a result of the differentiation in the quality of the buildings, it was found that there is a
high consumption of heating energy per square meter for the very low and the very high
income groups. The heating cost per person and unit surface is by 127% higher in the low
income groups in comparison to the high income ones.

The cost of air conditioning is much higher in low income groups, being around 195€ per
family, while the corresponding cost for an average income family is 100€.

In 2004, the low income rate of households suffering from fuel poverty was up to 16%.
Given the increasing fuel prices since 2006, the percentage of the population suffering
from fuel poverty rose from 1.6% to 8.4%. For the lower income families, fuel poverty rose
from 16 to 36%. The average percentage of households in fuel poverty rose from 11.3 to
21.1%. The corresponding figure for low income families increased from 40% to 60%.

The thermal problem faced by low income people during the summer, can lead to
significant problems of survival. Measurements of the internal temperature in low income
dwellings showed that for about 50% of the period the internal temperature was above
34°C, reaching up to 42°C. Given the increased occurrence of heat waves, and because
of the warming effect of the “heat island” phenomenon, the low-income population is the
first victim of climate change and should be taken care of in order to achieve an
improvement of the quality of buildings.
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4. National policies and strategies to contribute to the EU 2020
energy targets in buildings

4.1 National policies and strategies in the field of energy

4.1.1National energy policy and strategy to meet the 2020 targets (with the envisaged
contribution of the building sector)

Prior to the Directive 2006/32/EC of the European Parliament and of the Council of 5 April
2006 on Energy end-use efficiency and energy Services (ESD) process, Greece did not have
a quantitative energy saving target. The ESD and EPBD, in particular, have been
instrumental in changing this. The ODYSSEE national report’ cites energy efficiency as the
‘second axis’ of Greek energy policy, after the renewables target. The overall target set in the
1°' National Energy Efficiency Action Plan (NEEAP), corresponding to the nine per cent (9%)
by 2016, is 18.6 TWh, with the sectoral break down being: residential 5.5 TWh, tertiary 5.7
TWh, industrial 0.7 TWh, and transport 6.7 TWh. It is enshrined in law, though the sectoral
allocations are nonbinding.

The target was set, mindful of the 2020 objective, following an analysis of the economic
potential for energy efficiency, and progress against it is measured using top-down methods.
Lesson learning and evaluation is through the ESD reporting procedures, and compliance
with the ESD compliance has been the primary driver. Delays to the implementation of the
NEEAP have led to the suggestion that the residential and tertiary targets will be difficult to
meet, though still achievable. The high fuel costs and savings on offer for households mean
that the achievement of these targets is politically important.

In addition to the NEEAP target, a measures-based target is in place that requires all lighting
outlets in public buildings have to meet a minimum energy efficiency rating of B by 2016. The
target is legally binding and predicted to save 0.3 TWh by 2016. Legally binding targets for
new buildings ensure that new public buildings from 2014, and all new buildings from 2019,
will be required to cover all their primary energy needs using renewable energy sources,
cogeneration systems, district heating systems or high efficiency heat pumps.

The most effective targets are those that are linked driven by the EPBD (and its recast),
since they are underpinned by legislative actions and mandatory measures. Indeed, the
delivery of energy efficiency in the buildings sector is viewed as being quite successful, with
special incentives and new regulations. The transport sector is viewed as being both the
most challenging and the one where targets have been least effective, due to the heavy
reliance on road transport.

It must be further mentioned that, the new Directive 2012/27/EC with its Article 3, demands
the adoption of new indicative target for energy efficiency for the Member States, the
calculation of which will be based either on the primary or final energy consumption, or on
the saving of primary or final energy, or on the energy intensity. In Article 4 of the Directive
2012/27/EC, the target of an annual refurbishment of the 3% of the total floor area of the
central public administration buildings is further instituted. In the same Article, the long-term
strategy for the actuation of investments for the refurbishment of the national building stock is
also defined.

Energy intensity targets have been called for, as this would take into account changes in
economic activity, together with changes in energy consumption. Energy intensity is seen as

" |EE project “Monitoring of Energy Efficiency in EU 27, Norway and Croatia (ODYSSEE-MURE), National reports:
http://www.odyssee-indicators.org/publications/national reports.php
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the government target which is easier to be accepted, and overall reduction in energy
consumption seems as the most difficult. A target to improve primary energy intensity by
15% by the year 2020 is considered as an achievable target. The development of market
mechanisms, such as Energy Service Companies (ESCOs) to promote energy efficient
services will significantly help in this direction, especially in tertiary sector buildings, where
such actions should be supported both financially and regulatory.

Legally binding energy efficiency targets should be enforced, using a similar burden sharing
process to the RES target. Such a target would supplement rather than compete with the
RES and EU ETS, helping to better align renewable and energy saving opportunities. More
action on energy saving would reduce the absolute amount of renewable energy required,
making it easier to meet that target.

A mandatory target would stimulate Energy Efficiency investments via the legislative actions
and fiscal incentives that would likely only be implemented were such targets set. Ultimate
responsibility for the targets should lie with the Ministry/Government, but the monitoring
process should be allocated to the relevant energy agency [CRES was suggested] with the
obligation for the other public organisations/ministries to develop a structure/system for
monitoring the progress. The transport and building sectors were identified as having the
highest levels of consumption at present, and the greatest potential for reductions.
Mandatory ‘umbrella’ targets could firm up existing targets is these areas, and allow further
regulations upon market actors (e.g. energy utilities, industry non-EU ETS).

In relation to the 2020 objectives, it must be also mentioned that the Member States are
expected to report on the 2020 energy efficiency objective in their National Reform
Programmes (NRPs), which are submitted to the Commission every three years. NRPs
describe what each country is doing to meet the EU’s shared 2020 objectives under the
Lisbon Agenda, and the 20:20:20" energy policy objectives are a part of this. The latest
round of NRPs was more or less finalised at mid 2011. So, the National Reform
Programme (NRP) of Greece® reports (in page 45) an objective of a 15% improvement in
primary energy efficiency by 2020. No further details are provided.

The 2™ National Energy Efficiency Action Plan (NEEAP), submitted to the EC in September
2011, presents the aggregated data of the national strategy for energy savings in all sectors
of final energy consumption. It describes and evaluates all the measures that have been, are
being or are planned to be implemented to energy end-use sectors in Greece and includes
an extensive description of the energy savings achieved through energy efficiency
improvement measures by direct reference to the 1% NEEAP. It also presents the progress in
meeting the interim target for energy savings in 2010 based on data and estimates, and
makes a forecast on energy savings for 2016.

According to the 2" NEEAP, the intermediate target for energy savings has been exceeded,
mainly due to the economic recession and not to the triggering of the measures specified in
the first NEEAP. The interim final energy savings target for 2010 (5.1 TWh) is achieved.
However, energy savings may not be largely attributed to energy efficiency measures. The
achievement of the interim target is mainly due to the impact of economic recession in the
final energy consumption, which specifically in the residential and industrial sector has been
observed since 2009, while in the transport sector the impact has been observed mainly
since 2010 onwards.

Regarding RES, it must be mentioned that the initial target of 18% set by Directive
2009/28/EC was changed through the adoption by Parliament of Law L3851/2010, which
came into effect on 4™ June 2010, and in which the ambitious national target for RES of 20%

2 Greece’s final NRP, available at: http://ec.europa.eu/europe2020/pdf/nrp/nrp _greece en.pdf
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on final energy consumption (2% above the mandatory level of 18%) is specified. It further
sets specific targets for RES electricity share (40%), RES heating and cooling share (20%),
and RES transport share (10%) in order to achieve the national target of 20% contribution of
the energy produced from RES to the gross final energy consumption.

According to the National Renewable Energy Action Plan (NREAP) that was submitted by
the MEECC to the EC in June 2010, for RES-E the installation of almost 7.5 GW of wind
energy plants is foreseen, together with 2.2 GW of PVs, 250 MW of CSP plants, 120 MW of
geothermal energy, 250 MW of bio-energy installations (biogas and solid biomass), 250 MW
of small hydro plants and an additional capacity of large hydro plants (350 MW) and pumped
storage plants (880 MW), resulting in a 40% RES share in electricity production. The
intended share of RES installed capacity has been changed since then (according to a MD of
the Minister of EECC of October 2010), and now is as follows:

Table 4.1: Intended installed capacity of RES with a time horizon the years 2014 and 2020

2014 2020

Hydropower 3700 4650
Small hydro plants (0-15 MW) 300 350

Large hydro (> 15 MW) 3400 4300

Photovoltaics 1500 2200
Plants from the special program for professional farmers 500 750

All other installations (in roofs, PV parks, etc.) 1000 1450

Concentrated solar power (Solar thermal) 120 250
Wind energy (including offshore farms) 4000 7500
Biomass (including biogas) 200 350

The higher penetration of RES in the electricity generation is planned to be achieved through
the implementation of coordinated fiscal, regulatory, physical planning and technical
measures that are targeted to exploit the economic potential for development of large RES
plants, to complete the necessary grid infrastructure works, to work towards the
establishment of a distributed power generation structure in the planning of new power plants
and to facilitate the gradual decommissioning of the old inefficient thermal power plants.

The RES-H target will be achieved mainly through the continuous growth of solar thermal
installations in the residential and tertiary sector, the stabilisation of the biomass share in the
residential sector, and the gradual penetration of heat pumps. For this purpose, new financial
incentives for the support of the heat production from biomass and geothermal energy have
been put in place or are planned.

Although solar thermal applications already have a significant penetration in the Greek
building sector, new legislative framework passed in 2010, along with the technical
requirements that are set by KENAK - the “Energy Performance of Buildings Regulation” -
that stresses the obligation for new or refurbished buildings to meet 60% of their needs for
hot water through solar thermal systems, is expected to contribute further. The new building
regulation will act as the main legislative tool for the promotion of RES systems for heating
and cooling at the tertiary and residential sectors but also in the industrial and agricultural
sectors.

As regards the RES-Transport field, the penetration of biofuels by 10% until 2020 in the
transport sector will be achieved through a combination of regulatory actions targeted to
promote both the use of more energy-efficient vehicles and the consumption of biofuels in
substitution of fossil transport fuels. Emphasis will be put on the domestic production of the
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required amounts of biodiesel, on the exploitation of the local biomass potential with the
cultivation of energy crops for biofuels and on the development of the necessary supply
chains in order to assure a significant contribution of the domestic agricultural production.

Also, according to the NREAP, the projected increase of renewable energy use in buildings
until 2020 (with differentiating between residential and commercial, public and private
sectors, and including both heating and cooling and electricity consumption from RES) is as
shown in the following table:

Table 4.2: Estimated share of renewable energy in the building sector

Sector 2005 2010 2015 2020
Residential 15% 17% 22% 27%
Commercial 10% 14% 27% 39%
TOTAL 14% 16% 24% 30%

Last, but not least, it is important to mention that the NSRF (National Strategic Reference
Framework) 2007-2013 constitutes the reference document for the programming of EU
Funds at national level for the period 2007-2013. The country’s strategic planning for the
period 2007-2013 is to be implemented through Sectoral Operational Programmes, Regional
Operational Programmes and European Territorial Cooperation Programmes.

4.1.2 Relevant national building codes and regulations, and RES obligations in
buildings

The main actions and measures that were launched from 2007 onwards as part of achieving
energy savings target at a rate of 9% in end-use until 2016, were implemented at national
level and mainly involved the development of the institutional and regulatory framework for
adopting policies, obligations and strategies in all end-use sectors, as part of improving
energy efficiency. Specifically, a comprehensive institutional framework for the energy
efficiency and certification of buildings, the technical specifications of new buildings, the
obligations of the public sector and energy providers, and the mechanism to monitor and
assess progress in the achievement of the national target was developed.

The main legislations in force (in the form of Laws, Ministry Decisions - MD, Presidential
Decrees — PD, and Legislative Acts) adopted for introducing energy efficiency and rational
use of energy in buildings in Greece, but also for increasing the share of energy from
renewable sources in the building sector, are the following (by chronological order):

» "Measures to reduce energy consumption in buildings and other provisions"
(L.3661/2008) - The main articles of the law, implementing Directive 2002/91/EC in
Greece, concern building codes and minimum requirements for Energy Efficiency in new
and existing buildings (buildings energy performance certificate in all existing buildings;
energy auditing of the building envelope, inspection of boilers and air condition systems).
In addition, this law requires that passive solar systems as well as heating /cooling/
electricity production systems that utilise RES and CHP must be considered in the H/C
specification study submitted in the licensing procedure of buildings thus promoting the
installation of small-scaled RES technologies.

» Decisions 16094/08-04-2008 (OG B 917) and 16095/08-04-2008 (OG B 925) of the
Deputy Minister of Ministry of Environment, Public Works and Urban Planning: These
decisions integrate PV systems in the provisions already applicable for solar collectors.

» "Measures to improve energy efficiency and energy savings in the public and broader
public sector" (MD D6/V/14826/17.6.2008), where a connection with the natural gas
network is made mandatory.
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>

Ministerial Decree D9B,D/V166/0ik.13068/11.06.2009 (OG 1249/B/2009) that defines,
streamlines and facilitates the licensing procedure and framework for the exploitation of
geothermal resources for own use through energy systems (ground source heat pumps)
for space heating and cooling of a building.

"Establishment of harmonized reference values of efficiency for the separate production
of electricity and thermal energy" and "Specify details of the method of calculation of
electricity from cogeneration and efficiency cogeneration" (MD D5-IL/G/F1/0ik.15606 &
15641/15.7.2009).

"Adoption of Energy Performance of Buildings Regulation" (MD D6/V/0ik.5825/9.4.2010)
— The “Energy Performance of Buildings Regulation” - KENAK - stresses the
obligation for new or refurbished buildings to meet 60% of their needs for hot water
through solar thermal systems. For the proper implementation of this regulation, in
relation also with domestic RES systems, the Technical Chamber of Greece will issue a
guidebook about the technical instructions for “RES installations in buildings”.

"Accelerating the development of Renewable Energy Sources to deal with climate
change and other regulations in topics under the authority of MEECC” (L. 3851/2010) -
This law complements L. 3661/2008, by setting new requirements that stipulate the
coverage of 60% of the need of new buildings for hot water by solar thermal systems
after 1 January 2011. Additionally, all new buildings’ construction or major renovation
requires henceforth a full energy analysis study that includes energy conservation and
cost/benefit analysis of the utilization of RES, cogeneration, district heating, and heat
pump systems. Furthermore, L. 3851/2010 stipulates that by 31.12.2019, all new
buildings must cover the total of their primary energy consumption with RES, CHP, and
district heating on a large area scale/block scale as well as heat pumps. This requirement
is extended to all new public buildings by 31.12.2014 at the latest.

"Measures to improve energy efficiency in end-use, energy services and other
provisions" (L. 3855/2010), and in particular Article 8 for energy efficiency measures in
the public sector and Article 16 on the energy performance contracting framework. This
law, which transposes Directive 2006/32EC, foresees specific measures for the buildings
of the public sector in order to improve their energy performance and achieve energy
savings. Additionally, it sets the framework for the establishment of the ESCO market in
Greece through Energy Performance Contracts, this way promoting also the use of
domestic RES systems.

"Energy Inspectors of buildings, boilers and heating and air conditioning" (P.D.100/2010).

"Financing Environmental Interventions, Green Fund, Ratification forests maps and other
provisions" (L.3889/2010).

"ESCOs - Functioning, Registry, Code of conduct and related provisions" (MD D6/13280/
07.06.2011).

"Framework methodology for measuring and verifying energy savings to achieve the
national indicative energy savings target in the final consumption - eligible list of
indicative measures to improve energy efficiency" (MD D6/7094/23.6.2011).

Draft Law “Energy Performance of buildings™® - The provisions of this Act, harmonize
the Greek legislation to the EU Directive 2010/31/EU "For the energy performance of
buildings (recast)" (OJ L153 of 18.06.2010).

Moreover, and in accordance with the Income Tax Code (as amended by Act 3943/2011 —
Government Gazette Series |, No 66 of 2011), provision is made for the deduction of
expenses from taxable income of 20% of expenditure for amounts of up to 3,000 euros and
of 10% of expenditure for amounts of between 3,001 and 6,000 euros, for energy upgrading

3 hitp://www.opengov.gr/minenv/?p=4452
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interventions which are included in projects under the O.P. "Environment — Sustainable
Development" in the framework of the NRSF or for energy upgrading interventions on
property, which may be required following an energy inspection.

Also, as an “urban incentive”, and in accordance with the General Building Rules, for
buildings with a maximum height of 8.50 metres and for bioclimatic buildings regardless of
height, an additional increase in the authorised volume coefficient is given, if an energy study
provides for such need. It must be further mentioned that, currently, energy efficient
renewable energy technologies in buildings are promoted under:

= The tax deduction scheme, set by L. 3522/2006, which considers all small domestic RES
systems to be eligible for a 20% tax deduction capped at € 700 per system.

= The requirements of the programme for development of PV on building roofs (JMD OG.
B1079/4.6.2009), whereas in order to be eligible for a very favourable Feed-in-Tariff
(FIT), a residence has to cover part of its hot water needs by some other renewable
source (e.g. solar thermal).

= The national Programme “Energy Efficiency at Household Buildings”, through subsidies
of the installation of RES and energy conservation measures in residential buildings.

4.1.3 Planned activities in relation to the implementation of the EPBD recast and the
RESD

Emphasis has been given in measures that concern the building (residential and tertiary) and
transport sectors, as these present the greatest increase in final energy consumption and the
average annual increase in energy consumption over the period 1990 to 2007 amounts to
2.4%, 3.4% and 6.8% respectively, so they have high potential for energy savings. Emphasis
is/was put on developing the appropriate structures (records, databases, technical guides),
necessary for implementing the regulatory framework developed and measuring the
achieved savings, as well as on public consultation with market players, with a view to
ensure that this regulatory framework is widely accepted.

Two major programs give economic incentives for improving energy efficiency in the
residential sector:

e The program “Changing Air-Conditioner” for replacement of old split air-conditioning units
run on summer 2009 and led to the replacement of more than 140,000 units all over
Greece;

e The “Energy Efficiency at Household Buildings” program for the insulation of walls and
roofs, the replacement of windows/doors (frames/glazing), and the upgrading of heating
and hot water supply equipment. This co-financed Program concerns buildings which
have a building permit or other legalization document, are located in areas with an
average zone price lower than or equal to 2,100 €/m? are used as a residence, their
owners meet specific income-related criteria and are classified as low energy efficiency
buildings. The Program offers citizens incentives to carry out the most important
interventions, aimed at improving their houses’ energy efficiency, while at the same time
contributes to the achievement of Greece’s energy and environmental targets; once
completed, the Program will have helped to save energy up to 1 billion kWh annually.

The Ministry of Development (former) in 2009 issued a program named “EXIKONOMO”
(which means “Let's save Energy”) for municipalities with more than 10,000 citizens. This
program aims in the application of actions and proven good practices for the reduction of
energy consumption in urban environments, laying stress on building sector (municipal
buildings) and upgrade of communal areas and secondarily in the sector of municipal and
private transfers and energy consuming municipal premises, through the implementation of
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technical interventions and actions for the sensitization and mobilization of citizens, local
government, companies and entities.

There are also Programmes for improving the energy efficiency of public buildings under
Priority Axis 1 "Protection of the Atmospheric Environment & Urban Transport — Tackling
Climate Change — RES" of the O.P. "Environment and Sustainable Development". In
particular, the following funding actions have already been promoted:

o Installation of high-efficiency CHP units in conjunction with natural gas cooling systems in
hospitals, with a budget of €15,000,000; this action is ongoing and so far three applications
have been filed.

o Demonstration projects for the use of RES and energy-saving measures in existing public
primary and secondary school buildings, with a budget of €40,000,000; this action is
ongoing and so far ten applications have been filed.

o Standard demonstration projects for the use of RES and energy saving in public buildings,
with a budget of €40,000,000; for this action, 63 applications have been submitted with a
budget of €120,000,000, and are currently in the evaluation phase.

o The demonstration project entitled "Green Neighbourhood", with a budget of €7,000,000,
involving an energy upgrade of four residential apartment blocks in buildings with almost
zero energy consumption, and the optimisation of the local micro-climate; the project is in
the implementation phase, involving the incorporation of modern energy-saving technology
and RES to achieve maximum possible benefit at minimum cost.

Finally, a very ambitious programme to improve the energy efficiency of the building stock of
Greece, the "Building the Future", has been initiated by the MEECC. In the framework of this
programme, which started in 2011 and will last until 2020, there will be 3,100,000 energy
interventions in buildings (houses, apartments, commercial buildings), while the benefit of
savings for citizens will be €9 billion. These resources will both allow the country to achieve
its goals of 20% energy saving by 2020 and offer a driving force for further refinement and
development of the sector of building construction, materials and energy products.

The main idea behind the programme is that the companies selling construction materials
and related goods can voluntarily offer discounts to property owners carrying out EE
upgrades of their homes and business premises. MEECC is also pressing ahead with
procedures for implementing greater tax relief for this form of investment through certificates
to be submitted along with one's tax statement and issued by CRES, which has both the
technical and economic administration of the programme. The "Building the Future"
programme is not based on income criteria but in order of priority.

In the “integration of advanced and mature technology actions” level of the Programme (the
other 2 levels being: “demonstration & pilot actions” and “actions for coordinated industrial &
academic research”) incentives are given for seven categories of home improvement for
residences and five in other types of buildings (in the period 2011-2012). Among these are:

Replacement of windows and doors with higher specification types in 20,000 dwellings;
Replacement of single- with double-glazing in 25,000 dwellings;

Installation of 5,000 solar panels;

Installation of 'cool' roofs on 20,000 dwellings;

Insulation of roofs for 20,000 dwellings, and insulation of facades in 20,000 dwellings;
Replacement of 20,000 conventional heating systems with new high-efficiency systems.

S e o

Envisaged works on commercial and other buildings include:

1. Instalment of integrated facades (windows, double-glazing, shading systems) on 3,000
commercial buildings;
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2. External insulation on 5,000 buildings;

3. Installation of high-efficiency cooling-heating-ventilation systems on 5,000 commercial
buildings;

4. Replacement of artificial lighting systems in 10,000 commercial buildings;

5. Installation of advanced energy monitoring systems in 1,000 commercial buildings.

4.2 National policies and strategies in the field of continuing vocational
education and training (VET)

4.2.1 The national policy and strategy related to green skills and jobs

In Greece, the debate on “green growth” (hence the "green economy", "green business",
"green energy", "green jobs" and "green jobs/professions”) essentially began in 2009, in the
midst of economic crisis. The government that emerged from the elections of 2009 included
green growth on top priorities as a new strategy to exit the crisis by seeking socioeconomic
reconstruction of the productive base of the country, the balanced regional development, the
creation of new jobs, whilst investing in education, knowledge, innovation and new
technologies. The emergence of this new development model opens new possibilities for the
rural tourism sector by creating new opportunities in the manufacturing sector, the
construction and the energy sector.

The priorities are: the climate and energy, the restructuring of the productive sectors and the
conservation of natural resources, which are associated with the activity of the Ministry of
Environment, Energy and Climate Change (Ministry of Environment), created at the time.
Indeed, the Ministry of Environment prepared a Program of Development Interventions for
the period 2010 to 2015 on the implementation of a sustainable response to the challenges
faced by the country both in environmental, energy and spatial level and at a level of
ensuring long-term economic growth and exit from the economic crisis, setting a solid
foundation for future generations.

The key features of the development interventions programme are the following®:

« Attracting and implementation of investments for development with a total budget of
44.4€ billion by 2015.

« Creation of over 210,000 new jobs, of which 27,000 correspond to permanent
employment staff.

« Stimulation of the economic activity in some of the most important sectors of the Greek
economy, such as the construction industry, the facilities and equipment manufacturing,
the financial services, services and projects and all types of communication.

- Transfer of considerable expertise through the creation of new industries, new skills and
new products.

« Utilization of skilled manpower in the country with the upgrade of existing skills in a way
to ensure competitive conditions worldwide.

« Keeping down rising unemployment and obtaining an additional financial benefit by
reducing costs in unemployment benefits and employment incentives, increasing
contributions to the insurance industry and stimulate demand by creating new incomes.

« Exploitation of the potential in the private sector to ensure the objectives of the program.

The basic pillars of the program of development interventions are:

* «Development Interventions’ Programme for the Real Economy», MEECC, July 2010.
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1. Facing climate change by switching to a competitive economy of low carbon
consumption: It incorporates a range of policies that focus on improving energy
efficiency, increasing the country's energy potential in renewable energy and natural gas,
ensuring energy supply, providing reliable energy products and services to consumers
and promoting environmentally friendly consumption and production patterns through the
"Green Supplies". The total budget of the investments included in this pillar is 31.8€
billion and it is expected to create over 169,000 jobs.

2. Sustainable management and protection of natural resources: It collects actions
aimed at the protection and the enhancement of biodiversity, management and protection
of water resources and forests, as well as the planning for the prompt response to
environmental risks and crises, through the implementation of development investments
in technical works and projects for the exploitation of natural resources as well as the
restoration of natural landscapes. The total budget of investments included under Pillar 2
is 2.3€ billion and it is expected to create over 11,000 jobs.

3. Upgrading of the quality of life, respecting the environment. |t comprises a range of
large urban regeneration interventions both in the capital and in the regions as well as
significant actions for the improvement of the urban environment such as noise and
pollution reduction and the development of sustainable mobility. Significant investments
in recycling and waste management are also promoted. The budget investments included
under the specific pillar is around 9.5€ billion and it is expected to create ~27,000 jobs.

4. Strengthening of the mechanisms and institutions of environmental governance: It
aims at strengthening the environmental governance through a set of actions which are
key pillars to strengthen the institutions and the mechanisms of environmental
governance, including institutional interventions as well as investments for their
enhancement in material and human resources. The total budget of investments included
under the particular pillar is 846.7€ million and it is expected to create up to 2,400 jobs.

Moreover, by Law 3889/2010 "Financing Environmental Interventions, Green Fund,
Ratification of forest maps and other provisions", the "Special Fund for the Implementation of
Regulatory Planning and Design" (ETERPS) was renamed as "Green Fund" with the aim of
establishing an integrated financing system of environmental interventions. The indicative
shafts operations to fund the Green Fund are biodiversity, forests, protecting water - land,
facing serious environmental problems, prevention, protection and regulation of spatial
planning, urban revitalization, enhancement of RES, saving energy etc.

Finally, it is worth mentioning that in the framework of the O.P. "Human Resources
Development 2007-2013" of the Ministry of Labour and Social Security, a program has been
launched to train unemployed people in certified Vocational Training Centres (VTC) through
their mandatory employment in green occupations. This program includes 293 CVT courses
to be implemented in Greece and 7,500 unemployed people are expected to benefit. It is
about vocational training programs in "green economy" jobs related to the production or
services of environmentally friendly products. The training will be linked with the practice of
the trainees in the field of green development in partner companies, including a compulsory
employment of 30% of the trainees in jobs related to the training subject. The projects will be
implemented gradually at regional level from October 2011 until the end of 2013. Further
relevant information on this programme is provided in Chapter 6 of the Report.

4.2.2 National implementation of EQF and other EU education and training policies in
the building sector

With regard to the policies in the field of Lifelong Learning it should be noted that on the 6™ of

July 2005, it was published in the Greek Government Gazette 171/t.A including the 3369 Law
on the systematization of lifelong learning and training. On December 30" of that year, the
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Ministerial Decision No. 113708 (OG B 1914 / 12.30.2005) was issued, concerning the
system of certification programs, knowledge, skills and abilities. On September 21, 2010 the
guidelines for the development of lifelong learning were finalized with the publication of the
3879 Act (Greek Government Gazette 163/t.A.). This law regulates the issues related to
lifelong learning beyond the formal educational system as well as the actions of the
organizations of the formal educational system.

The most important step, however, is the creation of a coherent national framework for the
evaluation and the certification for all types of training and adult education with the creation
of the National Organization for the Certification of Qualifications (EOPP). Subsequently, the
EOPP merged with the National Organisation for Vocational Guidance (EKEP) and the
National Accreditation Centre for Lifelong Learning providers (EKEPIS) into a single
organization, the National Organization for the Certification of Qualifications and Vocational
Guidance (EOPPEP) under the supervision of the Ministry of Education & Religious Affairs,
Culture & Sports based on the CMD 119959/H (OG 2351/20-10-2011). The new
consolidated organization incorporates all the objects and eligibility of the three bodies
merged. The certification of the job profiles has already been published on May 8", 2008,
with the Greek Government Gazette 566/1.V.

The results of the certification system are the following direct and indirect long-term
objectives:

Direct objectives:

« The development of a relationship of complementarily synchronization and upgrade of
the skills acquired through initial and continuing vocational training.

The development of a common methodology for the creation of curricula taking into
account the methodologies used by the initial and the continuing training and
transformation of curricula of initial and continuing vocational training in the form of units
and modules.

« The implementation of systems of credits in initial and continuing vocational training and
the assignment of projects with European levels of education and professional
qualifications.

Indirect objectives:

The establishment of a national list of certified professional profiles.
The possibility of recognition of alternative ways for acquiring professional qualifications.
. The recognition ability of the outputs of the two systems of education and training.

. The acceptance by the labour market of the qualifications acquired through the system
of lifelong learning.

. The direct connection of the content of the vocational education and training programs
with their respective job profiles.

The establishment of methods, specifications and criteria for the development,
evaluation and certification of professional profiles.

«  The enhancement of the validity of vocational training and its closer connection to the
labour market needs.

The improvement of the professional skills of the country’s human resources as well as
the facilitation of the integration of the unemployed and the socially vulnerable people
into employment.
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. The strengthening of the role of social partners in the system of lifelong vocational
training.

«  The ensuring of the quality and the effectiveness of the programs implemented in the
context of lifelong vocational education and training.

EOPPEP has undertaken the establishment of the recognition and certification system of
qualifications, skills and abilities in a way that ensures the quality and mutual trust between
the social partners. The National Qualifications Framework — i.e. the Hellenic Qualifications
Framework (HQF)® - is also established in correspondence with the European “EQF” with 8
reference levels of learning process.

National Qualifications Framework (NQF)

In the methodological guide for the development of the National Qualifications Framework,
four (4) consecutive phases are provided (see figure below). The first and the second phase
have already been completed while on the 17" of February 2011 the Ministry of Education
and Religious Affairs, Culture & Sports — in a press release - announced that it moves on to
the third stage of the development of the National Qualifications Framework: the initiation of
the matching process in the 8 levels of the NQF with specific descriptors for qualifications
awarded by institutions of formal education (Secondary and Higher). The 3™ phase is the
most important one for the NQF and it will result in the legal consolidation of the
qualifications certification system and the bodies’ accreditation and qualifications system.

It is important to note that the National Qualifications Framework does not categorize people,
but learning outcomes and career paths. This matching is provided by decisions taken by the
European Parliament. Each country must adjust the qualifications awarded nationally in eight
levels of the European Qualifications Framework (EQF) via national qualifications
frameworks. This does not mean that the NQF should necessarily have eight levels (for
example Ireland has ten levels, while Scotland twelve).

Design, Preparatory

Public Consultation actions towards Implementation Referencing
and Legal the implementa- of the HQF to the EQF
Establishment tion of the HQF

1st Phase 2nd Phase 3rd Phase 4th Phase

Figure 4.1: HQF development phases

Currently, the HQF is at the final stage of its development which is the referencing to the
EQF. The transition state followed a 4 stages plan. According to the HQF website®, the
implementation of the 4™ phase (“Referencing to the EQF”) was expected to be completed by
end of 2012. By the time of finalising this report, the outcomes of this phase had not been yet
published.

The National Qualifications Framework in its final form enhances the mobility and the career
advancement opportunities of the employees provided that their qualifications are recognized
at a national and a European level. It also promotes transparency in qualifications and
supports in a better way the relationship between education and training to the labour market
needs. With the implementation of the NQF, there is great potential for the identification and
certification of the professional experience of citizens, by adopting forms of practical

® hitp://en.ngf.gov.gr/Home/TheHellenicQualifications Framework/tabid/103/Default.aspx
® http://en.ngf.gov.gr/DevelopmentPhases/tabid/162/Default.aspx
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recognition of informal learning that have been tested in other countries (e.g. credit system,
etc.).

The HQF comprises of 8 levels covering all types of qualifications from compulsory to higher
education (Table 4.3). It facilitates the validation of non-formally (ex. initial and continuing
vocational training) and informally (i.e. vocational experience) acquired qualifications. The
learning outcomes that correspond to the qualifications of a specific level are defined through
a set of descriptors which are based on a classification of quality and quantity of knowledge,
skills and competences. The 8 reference levels of the European Qualifications Framework
that are defined from the learning outcomes and coincide with the HQF are presented in a
Table in Annex I.

Table 4.3: The 8 levels of the Hellenic Qualifications Framework

LEVEL DESCRIPTION

1 Related to the possibility of continuing to the 2nd level of Secondary Education

5 Related to the possibility of completing the 2nd level of Secondary Education and/or
attending a continuing vocational training programme.

3 Related the completion of the 2nd |evel of Secondary Education and also refers to
qualifications that are acquired through vocational experience.

4 Related to the completion of at least the 2nd level of Secondary Education, which
has been upgraded through further education and training or working experience.

5 Related to the completion of a Post-Secondary Education and Training Programme,
or the “swift cycle” of an Education and Training Programme.

6 Related to the qualifications acquired through the 1st level of Higher Education.

7 Related to the qualifications acquired through the 2nd level of Higher education.

8 Related to the qualifications acquired through the 34 level of Higher Education.

Finally, it should be noted that training and certification of occupations programs have not yet
started in Greece as referred in the European Directive 2009/28/EC of 23" of April 2009
concerning the promotion of energy use from renewable sources. Also, it is not yet
determined which certification system or an equivalent one will be followed for this installers’
category.
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5. Statistics on building and energy sectors

5.1 Introduction

According to the Hellenic Statistical Authority’s latest published Census, conducted at 2001,
Greece had a population of 10,787,690, 3,664,392 households, and a building stock of
3,990,970 (49% in urban areas). 77% of the buildings are residential, 52% of them in urban
areas.

There was no specific regulation as concerns the assessment of energy performance and
certification of buildings before the law N.3661/2008, which consist the harmonization of the
national legislation to the EPBD in Greece. The majority of the buildings - ~65% - was
constructed before 1980, when the Thermal Insulation Regulation has been put in force, and
they are lacking thermal insulation, have a low energy efficiency and, in parallel, old electrical
and/or mechanical installations.

Constructions have been one of the most important sectors of the Greek economy; during
the period of 2000-2004 the sector contributed to the Gross Domestic Product (GDP) by
approximately 7%, and more than 8% to the total employment (figure 5.1 presents the
contribution of the construction industry in GDP during the period 2002-2010). As Greece is
going through the economic and social crisis, several sectors which met huge development
in the past decades are now facing significant problems. The constructions sector has gone
from bloom to gloom over the last twelve years:’

» during 2000 - 2006 a continuous increase has benefit the constructions sector, with a

maximum value of 8.8% contribution to the Greek GDP at the fourth quarter of 2006,

+ since the fourth quarter of 2006 a rapid and continuous decline is observed, reaching
3.75% of the GDP in the first quarter of 2012.

Share of construction in GDP, %
7

6,6

%
O R, N W A U O N

2002 2003 2004 2005 2006 2007 2008 2009 2010

Figure 5.1: Contribution of the constructions sector to GDP®

As concerns the employment, during the period of 2008-2011 157,000 jobs were cut in the
construction industry, 150% more than the ones created for an entire decade (1998 - 2008).
Constructions met the greater impact in employment than any other sector of the Greek
economy. In particular, the 295,000 employees in the construction industry in 1998,

7 Association of Greek Contracting Companies, “Developments in the Greek Construction Sector” A|2012,
Biannual Progress Report, Issue No. 7 - October 2012
8 UNECE, http://w3.unece.org/pxweb/quickstatistics/readtimeseriesFlash.asp?gs id=8&c_id=300, Eurostat

-95.
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Annex |: The 8 reference levels of the EQF defined by learning outcomes and coinciding with the Hellenic
Qualifications Framework

Personal and Professional skills

Level Knowledge Skills (i) Autonomy and (ii) Learning ability (iii) Communication & (iv) Professional & specialized
responsibility social skills competence
1 Recall of basic general Use of basic skills to perform Completion of the work or | Accept counseling in Response to simple written | Knowledge of procedures for
knowledge simple tasks studies under direct learning and verbal communication | solving problems
supervision and
demonstration of personal Demonstration of social
efficacy in simple and role
stable environments
2 Recall and Use of skills and key Taking limited Search for counseling in | Response to simple but Solving of problems using the
understanding of basic competencies - responsibility for the learning detailed written and oral information provided
knowledge in one (http://europa.eu.int.comm/ | improvement of the communication
subject area, the range education/policies/2010/doc/ | efficiency at work or
of relevant knowledge is | basic2004.pdf) for the studies, in simple and Adaptation of roles in
limited to the facts and performance of tasks where stable environments and different social contexts
main ideas action is governed by rules within familiar,

that define routine activities homogeneous groups
and strategies

Selecting and applying of
basic methods, tools and

material.
3 Application of Use of a series of specific Responsibility for the Taking responsibility Production of detailed Solving of problems using
knowledge in a subject skills of the field for the completion of tasks and for personal learning written and oral well-known sources of
area that includes performance of duties and demonstration of some communication (and information, taking into
procedures, techniques, | presentation of the personal independence as regards reaction to it) account certain social issues
materials, tools, explanation through the the role in work or studies,
equipment, terminology | selection and adaptation of where the environments Taking responsibility for
and some theoretical methods, tools and materials | are generally stable, but self-understanding and
ideas some factors do change behavior

Evaluation of different
approaches to tasks

4 Use of a wide range of Development of strategic Management of a role Demonstrate self Production of detailed Solving of problems by
practical and theoretical | approaches to tasks that arise | under consulting at work teaching written and oral integrating information from
expertise in the subject at work or studies, applying or studies environments communication (and experts’ sources taking into
area expertise and using experts’ that are usually reaction to) in unfamiliar account relevant social and
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sources of information

Evaluation of outcomes in
relation to the strategic
approach used

predictable and wherever
there are many factors
that cause changes and
wherever some factors are
interrelated

Proposals for the
improvement of the
results

Supervision of routine
work of others and taking
some responsibility for
training others

situations

Use of the self-
understanding for change
in behavior

ethical issues

5 Use of broad theoretical
and practical knowledge
often specialized in one
area and also being
aware of the limits of
knowledge base

Development of strategies
and creative responses in
seeking solutions to specific
and defined abstract
problems

Transfer of theoretical and
practical knowledge in
creating solutions to
problems

Independent management
of projects that require
problem solving, where
there are many factors,
some of which interact
and lead to unpredictable
changes

Demonstration of
creativity in projects
development

Managing of people and
review of their personal
performance and the
performance of others

Training of others and
development of team
performance

Assessment of personal
learning and
determination of
learning needs that are
necessary to undertake
continuous learning

Transfer of ideas in a well-
structured and coherent
manner to peers,
supervisors and clients,
using qualitative and
quantitative information

Expression of
comprehensive
internalized personal view
for the world that reflects
the contacts with other
people

Phrasing of responses to
abstract and specific
problems

Demonstration of experience
in functional interaction
within a field

Reaching conclusions based
on knowledge on relevant
social and ethical issues

6 Use of detailed
theoretical and practical
knowledge of an area.
Some knowledge hold
the most important
place in the field and
they concern critical

Demonstration of proficiency
of the methods and tools in a
complex and specialized field
and demonstration of
innovation in relation to the
methods used

Taking responsibilities on
the administrative
planning, resources and
team management in
work and studies
environments that are
unpredictable and require

Constant assessment of
personal learning and
identifying learning
needs

Communication of ideas,
problems and solutions to
both specialized and
unskilled audiences, using
a series of techniques
involving qualitative and
quantitative information

Collection and interpretation
of relevant data in a field in
order to solve problems

Demonstration of experience
in the functional interaction in
a complex environment
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understanding of
theories and principles

Inventing and accepting
arguments for problem
solving

the solving of complex
problems where too many
factors interact

Demonstration of
creativity in projects
development and
initiatives undertaken in
administrative
mechanisms, including
training of others to
develop team
performance

Expression of a
comprehensive
internalized personal world
view, showing solidarity to
others

Reaching conclusions based
on social and ethical issues
that arise in work or studies

7 Use of specialized
theoretical and practical
knowledge, some of
which possess the most
important place in the
field. This knowledge is
the basis for originality
in developing and/or
applying ideas.

Demonstration of
critical awareness of
knowledge issues in the
field and "interfaces"
between different fields.

Creation of research based
on the diagnosis of problems
by incorporating knowledge
from new or interdisciplinary
areas and drawing
conclusions with incomplete
or limited information.

Development of new skills, in
response to knowledge and
techniques under
development.

Demonstration of
leadership and innovation
in work and studies
environments that are not
familiar but complex,
unpredictable and require
problem solving on many
factors interacting with
each other.

Reviewing of the strategic
performance of teams.

Demonstrate
autonomy in the
direction of learning
and a high level of
understanding of
learning processes.

Communication of project
results, methodologies and
boost rationale in
specialized and unskilled
audiences, using
appropriate techniques

Thorough examination and
consideration of social
norms and relationships
and taking actions in order
to change them

Solving of problems by
incorporating complex
sources of knowledge that are
sometimes incomplete in new
and unfamiliar environments.

Demonstration of experience
in the functional interaction,
in terms of changes of
management in a complex
environment.

Reaction to social, scientific
and ethical issues
encountered in work or
studies.

8 Use specialized
knowledge for the
critical analysis,
evaluation and synthesis
of new and complex
ideas that are in the
most advanced stage of
a field

Extend or redefine
existing knowledge and

Research, development,
planning, implementation
and adaptation of projects
leading to new insights and
new procedural solutions.

Demonstration of strong
leadership skills,
innovation and autonomy
in work and studies
environments that are
new and require solving
problems involving
multiple factors that
interact with each other.

Demonstrate capacity
for stable commitment
to the development of
new ideas or processes
and a high level of
understanding learning
processes

Authorised contact
through the participation
in critical dialogue with
peers in a skilled
community.

Thorough examination and
consideration of social
norms and relationships
and consulting action for
their change.

Critical analysis, evaluation
and synthesis of new and
complex ideas and strategic
decisions based on these
procedures

Demonstration of experience
in functional interaction with
the potential of a strategic
decision making within a
complex environment
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/ or work experience in

a field or in the Promoting of social and moral
"interface" between progress through actions
disciplines.
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Annex II: IVET Training courses relevant to EE/RES in the building sector

Specialisations

EPAS

EPAL

IEK
(lower
secondary
school

IEK
(upper
secondary
school

Lessons or part of lessons
relevant to EE or RES on buildings

Further info

graduates) graduates)
Plasterer ~ In the frame of the lesson: Health and safety at work.
. Environmental Protection Fundamentals. Use of
Painter J ; i i
environmentally friendly materials.
Builder S
L Building Works J http://epas-
§ Technician xanth.xan.sch.gr/ktir.htm
.ED Maintenance & repair http://ktiriakaepasthivas.blogspot
el
E of historical & N None relevant .gr/p/blog-page_09.html
@ | traditional buildings
http: .sch. -epal-
Construction Designer y P //user.s sch.gr/grasy-epa
elven/domikwn.html
Internal Space Planning v
2 . . In the frame of the lesson: Recycling of Raw Materials and
S| Aluminum & iron . — -
S B . Environmental Protection: Current trends in technology new
& G| constructions v v . . .
c 2 L materials and energy saving as well as constructions for PV
£ B technician dul
e modules.
c O
= ‘é Metal structures
S L
z 2 Technician
= In the frame of the lesson: Work Safety - Environmental
= Carpenter V \ . .
g L Protection: Energy Saving
S § Carpenters / Joiners
Thermal Installations N J In the frame of the lesson: Work Safety - Environmental
Technicians Protection: Energy Saving
Refri tion & ai -
n N rl'gt'era'lon alr' . v None relevant to EE/RES on buildings
5 conditioning technician
§ In the frame of the lesson: Heating of drinking water EOPPEP: Training regulation for
£ | Thermal & plumber N - Heating of drinking water using RES, Solar Installations, Heat the specialty "Cooling, ventilation
5 Installations technician pumps, Measures for energy saving and air-conditioning technician".
= PDF file
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Thermal & Plumber . http://epas-

Installations technician v None relevant to EE/RES on buildings xanth.xan.sch.gr/therm.htm
Hydrothermal

Installations and v None relevant to EE/RES on buildings http://www.epas-

Central Heating chanion.gr/index.php/1

Maintenance

Mechanical installation
. S
& construction

Cooling equipment and N
air conditioning

In the frame of the lesson: Environmental Protection:
J Introduction to energy saving

*  Conventional energy sources

. C0O2, CO, NO, etc. emissions

Internal electrical . .
2 . . . v . RES. Wind, solar, biomass, geothermal
S installations technician . . ) . o
= . Passive energy saving techniques in buildings.
= . Energy accounting
% . .
< . Environmental protection
E . Recycling
s
o Automation .
2 . \/ In the frame of the lesson: Automation Systems
Technicians
Electrical facilities v
Electrical Works J None relevant http://epas-
Technician xanth.xan.sch.gr/hlek.htm
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Annex lll: CVET Training courses offered by KDVM Level Il Centres operated by social partners

Training
Provider

Title of the training
course/seminar

Target Group

Duration
(hrs)

Number of
trainees per

Content/ Basic modules

Certificate of
attendance

Training
Courses

cycle or other title per year
Maintenance of heating installations, Different
Techni . Test just t i i
Burners and Boilers’ Thermal and Plumber e(.: niques. Tests & adju_s.m.en . l.‘equwed " 2010 (1)
. . K . 20 N/A boilers and burners. Familiarize with tools and
Maintenance & Repair Installations technician . . 2012 (1)
special parts of the boiler room / Burners,
Boilers/ Hot water distribution systems
Maintenance Standards, basic knowledge about
. Craftsmen, foremen the control methods and treatments on
Maintenance of . .
KDVM LEVEL Il Electrical Equioment and other supervisors 16 N/A electromechanical components, necessary 2012 (1)
CENTRE IVEPE quip of maintenance knowledge about the importance of lubrication
and lubrication methods and practices.
. new forms of air conditioning (cooling - heating)
Engineers and . S
. like the shallow geothermal energy/ Legislative
technicians who work
Geothermal . framework, Types of Geothermal Systems &
. on RES and air 12 N/A . . 2012 (1)
Installations L Selection, Geothermal Heat Pumps, Design and
conditioning of . - . .
Ly Dimensioning, Description of the geothermal air
buildings S
conditioning, Examples
Concepts, definitions, basic principles of PV
conversion, Autonomous, hybrid and grid
PV installations Engint'egrs and PV 18 N/A conr?ected PV systems, construc'tion detaills. 2012 (1)
technicians Solving problems that occur during operation,
economic evaluation of investment. Legislation
for BIPVs and BAPVs.
KDVM LEVEL II :\Z;I'af'c;m?n :nvolved in
CENTRE IVEPE echanica
maintenance, at least
Operation and primary school . .
. . Int I natural tallations, safety,
maintenance of gas graduates with N/A N/A n ernaT natura gars SRR Bel(E - 2010 (1)
. . . operation and maintenance of these facilities.
networks industrial experience 5-
10 years, or technical
schools graduates
(experience 1-10 years
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KDVM LEVEL I

PV technologies and comparative performance,
Inverter Technology — Classification,
interconnected systems, meteorological data

CENTRE of . Potential i t PV . . . N
. ° Design of PV systems . Oz nfEsios 8 N/A from various regions in Greece, Legislation 2011 (1)
Heraklion installers .
related to non-interconnected systems,
Chamber €
Investment costs — Cost efficiency system,
Examples of equipment selection
Centre for Geothermal heat Training in new techniques of plumbin
Professional pumps and water 90 N/A eothefmal systems q P & 2011 (1)
Development KEA | management & v
Energy Efficiency and 2002/91EU Directive, basic energy concepts and
Certification of Engineers, technicians elements of building, bioclimatic design and
- . . - 20 N/A . . . . 2011 (1)
Buildings (Directive and electricians passive heating and cooling, waterproofing
2002/91/EV) techniques, thermal insulation of buildings.
Practical Guide for energy-saving |nter.vent|or?s |r? buildings, h.otels,
S sports centers and industries in the following
Energy Conservation in Engineers and areas: Glazing, Lighting, Hot water use, Heatin
Buildings, Hotels, ginee 20 N/A S & Hghting, ' & 2011 (1)
- technicians cooling, Natural Gas, Energy Management
Industries and Sports . .
System (BEMS), Electrical systems, domestic
Centers . -
appliances, Green building
economic evaluation of any intervention to save
Financial Evaluation of . energy in the following areas: Building
. Engineers and . .
Energy Saving technicians 20 N/A Envelope/ Electrical systems, Lighting Systems, 2011 (1)
Interventions Heating installations, Cooling systems, Thermal
IEKEM TEE . oL
insulation in industry
N | ificial lighting (Definiti
o Engineers and other atura and a_rtl icial lighting (_ e |n|t|or_1$),
Natural Lighting — - . openings design — geometry size — glazing
. technicians working on . . . . .
Design and Energy - . 20 N/A options — selection of interior materials etc, 2011 (1)
. . buildings and internal . . .
Conservation Strategies . levels of natural light measurement, simulation
space design
tools
Ecological constructions (construction-works,
buildings, open spaces, energy, water, noise,
domestic waste, etc.). Quality construction,
Hydrothermal health, safety, resources and energy saving,
Ecological Construction | Installations technicians 44 N/A indoor air quality, selection of appropriate 2011 (1)

Boilers’ technicians

building materials, energy performance of
building materials (LCA), new clean
technologies, legislation, certification of building
materials
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KDVM LEVEL Il
CENTRE GSEVEE

Automation Housing IBA
- Industrial Automation
PLC for Electrical
Installers

Photovoltaic systems for
electrical contractors

Internal electrical
installations control for
electrical contractors

Substations -
Measurements for
Electrical Contractors
Installers

Photovoltaic systems
for Electrical Installers

Foundational Ground -
Lightning Protection
for Electrical Installers

Electrical installers

Introduction to PLC- PLC advantages — Principal
operation of PLCs. Connected PV Systems:
operation and troubleshooting.

Interface methods. PV frames-mounting- ;883 g;
electric accumulators (batteries)-Charge 2008 (6)
20 18 Controllers Battery-power-conversion systems Attendance 2009 (8)
Electronic systems control, protection and other | certificate
2010 (2)
data-loss. Autonomous PV: Methodology of 2011 (0)
energy power plant needs addressed a 2012 (0)
standalone PV system-hybrid systems-
Incorporating PV to buildings- PV operation
problems on buildings
Energy power. Voltage-amperage. DC power. 2008 (1)
40 149 Sun-wind. Climatic conditions (geographical 2009 (2)
area, orientation, slope shading potential solar - 2010 (5)
wind). Photovoltaic effect, solar cell (types)
Electrical Installations - The New Legislative
20 20 Framework For Checking Electrical Installations - 2007 (1)
Control System
Building construction, electricity substations -
Medium voltage power, protection cell medium
i ; 2006 (2)
20 51 voltage, medium voltage fuses, calculations, 2008 (1)
measurements, practice in medium voltage
substation
Introduction to renewable energy (solar
thermal, solar electric, wind, wave, geothermal)
- Electric energy, voltage-amperage, DC power, Attendance
25 649 |so|ate.d Iarge-sc'ale 'producers (MICBO GRID), certificate of 2010 (5)
cross-linked derivatives, Photovoltaic effect, L
. CVET training
solar cells (type) solar panel, photovoltaic
clusters calculation of energy needs housing size
of installed power
Ground connection system of electrical
installations. Types of grounding systems,
foundational grounding. Advantages -
30 154 properties 2007 (3)

Design of foundational grounding criteria,
requirements, main - additional histo-dynamic
connection, grounding design computer
systems. Specific requirements, watertight
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KDVM LEVEL Il
CENTRE GSEVEE

grounding in building, routing, criteria,
requirements. Materials used in the
construction foundational ground.
Construction foundational grounding extension
foundational ground. Significant construction
details, fundamental grounding of medium
voltage substations.

Generally about lightning, calculation of
lightning dimensions, materials used in their
construction.

Internal lightning protection methods,
materials, protecting electrical - electronics -
structured cabling systems. Harmonics
networks, methods of production, means of
protection, practical examples, improving power
factor

Natural Gas for Foremen Gaseous fuels, combustion gases 2005 (4)
. 150 42 . ) 2004 (3)
- Electrical Contractors burner gas, gas equipment maintenance
2006 (22)
. . Introducing the new ELOT HD 384 certification 2007 (45)
Updating Electrical . .
protocol- Protective measures for safety- Choice 2008 (4)
Installers to the new . . . . Attendance
20 1556 and installation of electrical equipment o 2009 (12)
ELOT HD384 e . . . certificate
certification protocol Facilities in areas with special requirements — 2010 (3)
P Installation control 2011 (1)
2012 (0)
Steel & copper pipe
Yveldlng methods for gas 25 16 Overview we!ds, arc welding 2009 (1)
installers plumbers and Oxygen-welding
air conditioning
Underfloor heating and Central heating system
cooling for the.rmal Plumbers 40 95 CaIcuIat.|0n5 - options - specifications 2009 (2)
plumber and air Innovations - solar 2010 (2)
conditioning installers Legislation - analysis - boiler burner types
- Mechanical calculation — study of
Building central eothermal energy -introduction to central
heating for licensed 40 44 g gy 2009 (2)

plumbers

heating in buildings-information on fuel and
other sources of thermal energy —local heating
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KDVM LEVEL I
CENTRE GSEVEE

Pools - Desalination -

Study of biological equipment - study and

Biological Treatment 40 23 construction of swimming pools -swimming 2009 (1)
for licensed plumbers equipment tanks - water treatment methods
. Fuel gas -natural gas- gas appliances
Natgral _gas devices for 40 32 transport - delivery — storage of gases -indoor 2009 (2)
cooling installers .
plants -burner - boiler
Tele-heating for
thermalipilunt\ber and 40 36 !ntrodutftion to tele-heating— Tele-heating 2007 (2)
air conditioning installations
installers
Electro Hydraulic
automations
Damage compression system, reciprocating,
centrifugal, screw. Damage centrifugal
Finding and resolving compressor unusually high temperature. Screw-
faults of cooling systems 30 15 shaped lesions compressor, single screw. 2010 (1)
for cooling installers. Damage reciprocating compressor, insurance
overpressure. Damage reciprocating
compressor, single phase motors
Welding metals -
LegisIaFive frameworl.< - 30 16 Legisl.ative framewolrk —cooling licenses - 2010 (1)
Safety issues for cooling Welding metal- Hygiene and safety
installers
New technologies on Cooling installers Automated cooling — air conditioning 2006 (1)
cooling installations for 90 68 Legislative framework 2007 (2)
cooling installers Hygiene and safety
Description of a cooling machine. Elements of
Cooling & HVAC thermodynamics.
Automation for cooling 50 33 Control systems. Automated systems. Defrost 2007 (2)
installers mechanisms - Automatic heat (heat pumps) -
Basic parts automation system
Industrial Cooling & Air !Development / indust.ry pros!oects. Th.e
Conditioning for cooling 50 14 |mp0.rt.anFe of industrial Cf)olmg and alr' . 2007 (1)
installers conQ|t|on|ng s?ystem_s._Ba_sm parts of an industrial
cooling and air conditioning
Gases and fuels for Basic parts of the automation system
Fitt.er burner and boiler Burner/boiler installers 150 78 St{a\r.ting singl.e pha!se c.om.pressors start winding. 2008 (2)
maintenance Wiring electrical circuits single phase 2010 (2)

technicians

compressor startup. Automation startup of
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single-phase motors. Starting devices three-
phase compressor cooling.

Appliances - Burner
combustion gas for
fitter burner and boiler 150 24
maintenance
technicians

2010 (1)
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Annex IV: Indicative CVET seminars for EE and RES training from private organizations®

Training Provider

Title

Date

Duration
(hrs)

Aim/Basic modules

Target Group

ISO 50001:2011

Analysis of key concepts of Energy Management,
Energy Management Legislation, Basic Principles

[ s 0 of an Energy Management System, Explanation of
TUV HELLAS Energy 1/2012 16 gy s Y » EXP . Engineers and technicians
the Standard Requirements for both the design
Management . . .
and internal / external inspection of an Energy
Systems
Management System
Methodology to extract data of energy
Effective consqmptlon, energy gfﬂcyency |nd'|cato'rs to Engineers, Technical Managers, Maintenance
management & describe the current situation and identify Managers, designers, engineering offices and
TUV HELLAS . 2/2012 16 potential savings/ Energy, Energy Monitoring and N . . .
energy saving . - . construction companies and technicians dealing
Data Analysis / Energy Audits, Energy Saving . .
- - with energy issues
Methods, Economic evaluation of energy
investments
basic principles of EU legislation on construction
. products (Directive 89/106/EEC and Regulation
Building - >
. 305/2011) and description the new legislative . .
Materials - New Consultants, Technical Companies, Producers of
TUV HELLAS . 10/2012 8 framework . L.
Regulation . . construction products, Consultants, technicians
305/2011EU Products CE Labelling, Introduction to Eurocodes,
EU Directive 89/106/EOK- Regulation 305/2011,
Certification and Compliance Statement
Design &
installation of 10/2012 Study, design, installation, maintenance,
TUV Hellas PVs in domestic 16 supervision and sustainability of investment for Engineers, electricians and PV installers
and industrial small, medium and large scale PV systems
buildings
Study of PV PV systems co:cspts, calcu!atlons for
TUV Rheinland systems and autonomous, hybrid and grid connected systems,
Hellas Certifications 9/2012 18 legislation, standards EN-IEC 61215 EN-IEC 61646 Engineers, technicians, PV installers
IEC 61730-1 IEC 60634; certification of installations
according to EN 62446
TOV Rheinland Design and knowledge acquired to design and oversee the
certification of 9/2012 10 construction of small and medium scale PV Engineers and PV installers

Hellas

PV installations

systems

T www.semifind.gr, http://career.duth.gr
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TUV Rheinland

Guide for

Building energy audits.
Laws and regulations on energy audits, building

Engineers and technicians working in the field of

building energy 6/2011 16 autopsy, . .
Hellas audits KENAK software, energy audits of buildings.
Certificate on energy efficiency
Heating - air Design principles of natural gas facilities, air
OIKONOMOTEXN | conditioning — condgitic?nin fechnolo ies w?th natural ,as Industry engineers, electromechanical
IKH SEMINARS gas installations 5/2012 12 artioning te gie algas, installations contractors, technicians working with
> reviewing existing experience on projects in
A.E. in industry and natural gas plants
- Greece and abroad
buildings
PV systems Gesin and mplementation of a PV system,
OIKONOMOTEXN | theory, practice, Finaicial 2 maprket rends R
IKH SEMINARS laws, 4/2012 12 - ¢ N Engineers and PV installers
. Major aspects of the Greek legislation on PV
A.E. construction &
simulation systems,
Basic principles of PV system operation
Terms and conditions to optimize the energy
performance of existing buildings - and the design
Green concrete . .
- Green of new, analysis of key parameters taken into Engineers, Technical Managers, Maintenance
OIKONOMOTEXN buildings - account in building design, key legislation Magna ersl designers. en irigeeri’n offices and
IKH SEMINARS - 4/2010 5 associated with energy building design. Bers, g » €NE g onl .
Energy building . . construction companies and technicians dealing
A.E. . Impact on environment due to climate change, . . -
design - . . with energy issues on buildings
Sustainable construction => Environmentally
friendly concrete (Green concrete), Life cycle of
construction
Innovations in
the design and . . . .
OIKONOMOTEXN | construction of Innovatlvg materlals anq eco-friendly technol_ogles . _ . N
. . 10/2010 12 for the building, evaluation and costs comparisons | Engineers, construction companies, technicians
IKH SEMINARS buildings; using . -
. to conventional materials
A.E. new materials
eco- friendly
oronoworex | D B e e
IKH SEMINARS q 6/2012 12 S » Maj P . Engineers and PV installers
AE PV plants Greek legislation on PV systems, and basic
o principles of PV system operation
Lighting in public places.
OIKONOMOTEXN | Lighting for Rules, regulations and techniques that contribute
IKH SEMINARS Public Spaces N/A to the integrity of such planning, electricians, technicians, engineers
A.E. Appropriate solutions for the selection of

appropriate lamps and lights
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OIKONOMOTEXN

Shallow
Geothermal
Systems and the

New practices for air conditioning (cooling-
heating) like the shallow geothermal energy
Legislative framework,

Types of Geothermal Systems & Selection,

Engineers and technicians who work on RES and

LI‘(I; SEMINARS new N/A Geothermal Heat Pumps, air conditioning of buildings
’ institutional Dimensioning,
framework Description of the geothermal air conditioning,
Examples
PV technology and applications
PV Systems, Typologies, Systems’ Design,
OIKONOMOTEXN | PV technology Isr:rilelfttuf: of PVs,
IKH SEMINARS — Financing 3/2010 N/A J . PV installers and potential investors
AE. Tgchnglogmal Developments, Technological Issues,
Financial
Legislation in Greece, Ways of Funding,
Typical Application Examples in Greece
Green buildings
;rlzr:srtghyedeagn. Terms and conditions to optimize the energy
OIKONOMOTEXN bioclimatic to performance of existing buildings - and the design Engineers and technicians dealing with the design
IKH SEMINARS 4/2010 10 of new. Analysis of key parameters taken into g
the zero energy . A . . of building.
A.E. . account in building design; key legislation
consumption . . - )
building associated with energy building design.
OIKONOMOTEXN E:;Iit':ilcl)dnmg New building regulations which replaced GOK/85
IKH SEMINARS (N.O.K.) L. 4067; 9/2012 (L.1577/85), labeling changes and familiarity with Engineers and technicians
A.E. 79A/9-4-12 the new structure (philosophy) the new law.
Sizing of PV systems on roofs up to 100 kWp,
Design of PV on required Lightning Protection, for connection to
OIKONOMOTEXN L‘\’/:/’f; ‘lj.prfO 100 'T°hW ;‘;‘tage grid oy desi
IKH SEMINARS s tning 3/2012 6 ey system, system design, Electricians, technicians, PV installers
AE. protecthn Ir.lstalh.ng PV systgm, _ _
(connection to Lightning Protection of the PV, Lightning
PPC) Protection of Buildings, Earthing,
Examples
OIKONOMOTEXN Applied . Efficignt maintenance of the equipment found in
IKH SEMINARS hma'”.te"ance N 5/2012 N/A el . Technical Services staff of hospitals.
AE. ospitals cost Regulations and standards governing the

reduction and

maintenance, analysis of specific technical issues;
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energy saving

Energy Saving Strategies in hospitals; methods of
maintenance;

Special topics in electrical installations in hospitals;
oil or gas boilers, oil and gas; burners; pumps and
circulators; power generators and transformers;

lighting, gas supply

Lighting and . N
OIKONOMOTEXN | Energy Saving tefmitions and anting soeciicatone. desien
IKH SEMINARS with new 4/2011 5 . gnting specitic : &n Electricians, architects, interior designers
criteria and calculation of lighting; led selection;
A.E. technology LED . . >
I applications; investment criteria
lighting
OIKONOMOTEXN | Thermography N . Engineers /.technlua.n:s who work |r] ’.che'fleld of
o Use of thermography for fast, efficient and reliable | energy audits; electricians air conditioning
IKH SEMINARS for Building 5/2011 5 . . . L . .
. . diagnosis of energy and construction problems technicians and technicians in charge of
A.E. Diagnostics . ]
electromechanical maintenance.
Combined Heat and Power (CHP), Trigeneration
plants for covering electrical, thermal and cooling
loads for buildings and industry
Application of Feeding CHP units with gas fuels
. CHP systems in CHP and electricity distribution networks, . - .
Euro educational buildings and 6/2011 5 Environmental aspects, framework for CHP in Engineers, building maintenance managers
industries Greece
Sizing CHP systems
Economic evaluation of CHP plants
Examples
Requirements of ELOT 384 standard for low
Study & design voltage electrical installations and relevant
Euro educational ol Iov\{ valiEE 8/2012 12 Ieglsla.tlve framework. . . Engineers, technicians and electricians
electrical Selection and installation of electrical equipment,
installations discrimination, selectivity, Cascading, backup
protection between the protective devices
. . Design, installation and maintenance of PV
Euro educational Design Analysis installations, equipment selection, sizing
of PV systems 1/2011 12 . L ! L Engineers and PV installers
efficiency and minimization of shadows. Grid
connected and stand-alone systems.
Clels ot The process of developing energy efficient
Euro educational | building energy 1/2011 6 ep . ping gy Engineers and technicians
audits building design according to KENAK
Euro educational Economic 4/2010 6 Simplified calculation methods for the economic Engineers and technicians

evaluation of

evaluation of any energy saving intervention
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energy saving
interventions:
32 case studies

Energy audits of

Energy Audits, introduce the concept of KENAK;

Engineers and technicians working in the fields of

Euro educational | the building 3/2010 12 energy measurement methodology, analysis of . L
L . P o energy saving in buildings
envelope energy efficiency in buildings; energy certificate
Energy Energy saving measures in the hotels industry.
Euro educational | Conservation 3/2011 Optimizing the energy performance of existing Engineers and technicians working in the field of
for Hotels hotels and designing new energy-efficient hotel design and maintenance of hotel facilities
facilities
Energy Performance of Buildings Regulation
CAD studies Energy Study & 4/2011 12 (KENAK), Engineers and technicians working in the field of
Audit Encoding methodology for studies of Energy energy audits of buildings
Efficiency and Energy Audits.
Seminar on Overview of bioclimatic design; thermal and visual
CAD Studies bioclimatic 3/2010 30 comfort reducing energy consumption and Engineers and technicians working in the field
design harmonize with 2002/91/EC.
Hydrothermal
ELSIDE Gsinie o InstaIIat!ons . Hydrothermal Installations technicians,
technology and Installation/mai 4/2008 200 o, .
. Boilers’ technicians
design ntenance of
Boilers’
Requirements of EN 16001 and ISO 50001, so that
participants can identify opportunities for
improving energy performance, cost savings,
Energy .
reduce greenhouse gas emissions
Management Basic concepts for energy management, ener
TUV Austria Systems — EN p1s for en g.y g ! gy Business executives interested in reducing energy
. 10/ 2012 18 management legislation; - -
Hellas 16001:2009 & A costs, building maintenance managers
The principles and purpose of an energy
ISO 50001:2011 . h
management system in accordance with standards
EN 16001 and ISO 50001, the relationship
between EN 16001 and ISO 50001 with ISO 14001
and other relevant standards
Est|matgd a) Professionals activating to RES, people installing
completion e o . A : .
. . 3 modules are covered in this course: and maintaining heating systems, electricians,
Solar and Wind time: 1 year. . -
Master-D Ener 2012 The stud - PVs engineers, architects.
gy - Y - solar thermal energy b) All people interested in RES regardless if they are
period can . L . - .
- wind energy technicians with or with not any working

be extended
up to 3years

experience.
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Engineering-
Intelligence

PV Installation
on roofs of
buildings

9/2012

16

Analyze and present the aspects related to the
proper installation of an PV system on the roof of
a building/ building permit procedures for PVS;
specifications for PV installation on roof, domestic
& industrial roofs; critical points during
installation; case study

Engineers from AEl and TElI
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BUILD UP Skills

The EU Sustainable Building Workforce Initiative in the field of energy efficiency and renewable
energy

BUILD UP Skills is a strategic initiative under the Intelligent Energy Europe (IEE) programme to boost
continuing or further education and training of craftsmen and other on-site construction workers and
systems installers in the building sector. The final aim is to increase the number of qualified workers
across Europe to deliver renovations offering a high energy performance as well as new, nearly zero-
energy buildings. The initiative addresses skills in relation to energy efficiency and renewable energy
in all types of buildings.

BUILD UP Skills has two phases:

I. First, the objective is to set up national qualification platforms and roadmaps to successfully train
the building workforce in order to meet the targets for 2020 and beyond.

II. Based on these roadmaps, the second step is to facilitate the introduction of new and/or the
upgrading of existing qualification and training schemes.

Throughout the whole duration of the initiative, regular exchange activities are organised at EU level to
underline the European dimension of this important initiative and to foster the learning among
countries.

The BUILD UP Skills Initiative contributes to the objectives of two flagship initiatives of the
Commission’s ‘Europe 2020’ strategy — ‘Resource-efficient Europe’ and ‘An Agenda for new skills
and jobs’. It is part of the Commission's Energy Efficiency Action Plan 2011. It will also enhance
interactions with the existing structures and funding instruments like the European Social Fund (ESF)
and the Lifelong Learning Programme and will be based on the European Qualification Framework
(EQF) and its learning outcome approach.





