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The buildings sector accounts for 40 % of the EU’s energy requirements. An
estimated potential of one-fifth of the present energy consumption in this sector
could be saved by 2010. To translate this potential into reduced energy
consumption, the Energy Performance of Buildings Directive (EPBD) 2002/91/EC
is intended to promote the improvement of energy performance of buildings. An
important aspect (Art. 5) of the EPBD is that all member states are obliged to
ensure that the feasibility of alternative energy systems is considered within
national building codes for new buildings over 1000 m?.

At present, barriers such as higher cost, lack of knowledge, experience and
confidence are hindering alternative energy systems. If Art. 5 is to have a
substantial impact, feasibility studies of alternative energy need to become
commonplace.

The SENTRO project aimed at developing and promoting an “optimal” approach
in order to effectively incorporate the feasibility studies of alternative energy
systems (art. 5 EPBD) in the common building practice.

The project started with an inventory on how European member states comply
with the requirements of conducting a feasibility study for alternative energy
systems for new buildings. The inventory also encompasses which policy they
pursue to actively introduce this requirement. Subsequently, in the seven
SENTRO countries (Denmark, France, Lithuania, Poland, Slovenia, Sweden and
the Netherlands), an inventory has also been made of specific building practices
as possible barriers for the implementation of Alternative Energy Systems (AES).
After this inventory phase, tools have been developed to ensure that assessment
of alternative energy systems will become an integral part in the common
planning process of new buildings. These tools, such as universal checklists for
requirements, handbooks and flowcharts, cover technical, financial as well as
organizational aspects. Core of the project has been the testing of these tools in a
field trial in the participating countries. Towards the end of the project, the
experience has been disseminated through courses and conferences to policy
makers and key actors in the building process.

Results (deliverables) from the SENTRO-project are:

- Information concerning the status of the feasibility study part of the EPBD
in all EU-27 MS

- Insight into the barriers which are hindering the use of alternative systems
and insight into possible solutions to overcome these barriers

- Supporting methods and checklist for embedding feasibility studies in
common building practice

- Lessons learned from the field trial of these tools and evaluation of this
element of the EPBD
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Throught the Energy performance of Buildings Directive (EPBD) 2002/91/EC all
European member states are obliged to consider the technical, economic and
environmental feasibility of Alternative Energy Systems (AES) for new buildings
with a total useful floor area over 1000 m?.

In the SENTRO-project an approach is developed to effectively incorporate this
consideration of AES in the common building process. This summary presents
the findings of:1) the testing of this approach in practice (i.e. the field trial) and 2)
the evaluation of the functioning of the feasibility study requirement of the EPBD.

For a more detailed description of the approach, which include supporting tools as
a checklist an a handbook is referred to chapter 3 and the handbook on the
project website www.sentro.eu.

There are large differences in: 1) the national status of the transposition of the
feasibility study part of Art. 5 and 2) the existing building practice and energy
infrastructure in the countries. This means that the actual activities in the field trial
to test the developed approach, including supporting tools, had to be tuned to fit
these differences in the national context (see Table 1).

The focus of the tests was on the approach and the checklist, because the
handbook was still in preparation. Based on the experiences in the field trial the
approach (including the checklist and handbook) were interactively improved and
tuned to the national context.
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Country Amount of Specific circumstances and focus in the field
test cases trial

Countries in whi

ch art 5 requirements are integrated in already existing legislation

Denmark

5

In Sweden and Denmark (Poland, Lithuania) obligations

Sweden

5

to connect to district heating is a way to meet the
requirements of Art 5. Usually, this situation restricts the
need for the serious consideration of other AES.
However, the environmental performance of district
heating as the dependency on one energy supplier are
issues which have to be thoroughly discussed.
Feasibility studies are needed on the potential for
inclusion of alternative energy systems on district level
and/or on building level, and on the obligation to
connect for low energy buildings.

The
Netherlands

Although the Energy performance standard stimulates
the use of AES, structural consideration of the feasibility
not yet occurs in all cases. Specific in small scale
individual building projects (1000 — 10000 m?) additional
support is needed. The focus of the field trial was on
this market segment.

Countries in whi

ch art 5 requirements are lately direct transposed in national legislation

France

5

The technical regulations are during the field trial period

Slovenia

5

in preparation. On the one hand this lead to the situation
that it is interesting for various key actors to test the
approach in practice. On the other hand as the outcome
of the final technical regulations was still unclear, the
field trial and evaluation have to deal with uncertaincies.

Countries with no or little legislation in place

Lithuania

2

There is not any kind of obligation in force to consider

Poland

@)

alternative energy systems. Therefor it was difficult to
find test cases. Raising awareness about AES is
essential to prepare the market for transform towards a
sustainable building practice. That's why the focus in
these countries was on the evaluation to find out the
preconditions for this transformation and the
dissemination of the approach.
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In general, it can be concluded from the experiences during the field trial
regarding the SENTRO approach for the structural consideration of AES, that:

- Intervening early in the building process is crucial.

- Most successful if started in programming phase and elaborated during
proposal phase. For the first filtering out unrealistic options, some basic
data have to be available (for instance basic estimation of heat, cooling,
electricity demand).

- Team work is important.

- Objective comparison is not easy, actors only rely on their own
experience,

- Accessibility of expertise of new techniques has to be improved

- New housing area is more complex and demands more research. In this
case the planning stage should include an exploratory study on the
potential for inclusion of AES on district level or on building level.

- Restrictions regarding obligatory connection to district heating or natural
gas district may restrict the use of AES at building level.

Specific conclusions regarding the checklist are:
- Useful decision support tool, especially for non-energy experts.
- Useful for communication in the project and/or design team, which
includes key actors with various backgrounds. Especially structural
attention for all type of AES.

With regard to the implementation of AES in buildings in general (the goal of Art.
5) progress is observed. International legislation, as Art. 5 of the EPBD, combined
with other driving forces such as: 1) existing national energy polices, 2) market for
low energy buildings and green image 3) favorable economy for several AES 4)
currently strongly fluctuating energy prices, contribute to this successful
implementation.

Furthermore, it has been found that Art. 5 of the EPBD offers opportunities to
broadening the scope of the consideration of AES and to generate a fair level
playing field for various options for a sustainable energy supply in buildings.

The status concerning the feasibility study obligation is that most countries have
transposed the requirements into their national legislation. However, operational
legislation, technical guidelines and support tools take much more time to be fully
in place.

The feasibility study requirement (Art.5 EPBD) is transposed in various ways into
the national legislation of 27 EU-MS. Two main approaches were identified:
1. Direct transposition of Art.5 into the national legislation, usually combined
with subsidiary legislation. This subsidiary legislation is based in either a
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definition of the protocol for feasibility studies or a list of obliged selected
alternative energy systems.

2. Implicit transposition, Art. 5 is integrated in either (already existing) EPBD
calculation procedure and tools or legislation concerning heat supply
and/or planning predefines the use of AES corresponding to the scope of
Art.5.

The findings of the evaluation of the seven SENTRO-countries are presented in
Table 2. The lessons learned depend on the national status and way of
transposition. Three situations can be distinguished.

For countries with implicit transposition for proper functioning of Art.5 fine-tuning
towards tailor made solutions is needed. For instance:

1) Take surrounding aspects® into account in the energy performance calculation
2) Anticipate on the possible future role of district heating.

3) Planning of energy infrastructure should include feasibility studies on the
potential for inclusion of alternative energy systems at district level or at building
level.

In addition, strengthening of the compliance system is recommended.

Countries which have lately directly transposed Art.5 into their legislation have to
focus on raising awareness, reliable supporting tools and a proper compliance
system.

For countries with no or little legislation in place the focus for the coming period
should be on awareness and on dissemination of the learning experiences from
other countries with comparable building practice and energy infrastructure.

! Think of surrounding aspects such as: geotheromlditions, opportunities to use waste heat, infuasire
and specific environmental legislation.
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Country Status and Recommendations to strengthen national policies in the
way of field of successful implemention of Alternative Ene rgy

transposition

Systems (AES) in buildings

Countries in which

art 5 requirements are integrated in already existing legislation

Denmark Implicit - Revitalize the municipal heat plans and evaluate the
transposition, integration of AES at regional level, district level and/or
heat plans, building level.
calculation - Evaluate the use of district heating and AES in new districts
procedure with low energy buildings.
- Stimulate use of AES at building level in areas withtout
district heating.
Sweden Implicit - Clear definition of AES (as example district heating based on
transposition, various fuels),
heat plans, - Include beside the energy demand, environmental points of
calculation view (e.g. CO; emissions) in decision making
procedure - Extend the feasibility requirement to buildings < 1000m?, as
itis common that new areas are developed with a large
amount of small houses.
The Implicit - Take into account in the policy instruments and their
Netherlands transposition, additional support mechanisms:
energy - Surroundings (especially collective AES);
performance - Integral energy concept (good overall concept tuning
calculation energy demand and energy production);

Actual performance data and requirements.

- Improve the compliance systems, as the enforcement of the
energy performance standard has serious shortcomings, in
particular as the standard becomes more stringent in the
nearby future.

Countries in which

art 5 requirements are lately direct transposed in national legislation

France

Recent direct
transposition

- Optimal strengthening of the requirement at building permit
authorization phase.

(2008) by - As an alternative introduce a simplified calculations tool early
definition of at the building process (extended checklist).
protocol

Slovenia

Recent direct
transposition
(2008) by
definition of
protocol

- Integrate renewable energy systems in the minimum energy
performance requirements for buildings.

- Allow additional specific calulation methodes for some less
common AES.

- Increase awareness by best practice cases for new investors

- Intensify training for designers and decision makers.

Countries with no

or little legislation

in place

Lithuania Implicit - Transparent state policy concerning AES in new buildings.
transposition, - Combine legislation with supporting tools, such as financing
heat plans schemes and awareness campaigns

- Strenghten cooperation between policy makers, market
parties.

- Intensify knowledge transfer and coorpation with
international experienced key actors.

Poland The act will - Combine legislation with supporting tools, such as financing
take effect in schemes and awareness campaigns.

January 2009 - Strenghten cooperation between policy makers, market
parties.
- Intensify knowledge transfer and coorpation with
international experienced key actors.
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The field trial concentrated on the early stages of the building process. In most
cases this at least leads to serious consideration of all kind of AES. Several times
it contributed towards the final decision for AES. However, in most countries the
realization of a building requires several years. As a result within the project only
one or two stages can be covered. It would be interesting to test and extend the
approach for the complete building process: from planning to exploitation.

In addition, the approach can be further tuned for several involved key actors. In
the end the approach should be embedded in the instruments key actors use in
their daily decision and investment making.

Until now, the checklist and handbook are more or less ‘living tools’. It is
recommended that they are further tested in practice and updated after a certain
period. It is recommended that as long as the checklist and handbook are
interactively changed that the discussions are attended by an energy expert who
is informed about the SENTRO-approach, including its tools.

It can be concluded that as far as the feasibility study obligation according to Art.
5 of the EPBD is transposed into the national legislation, this legislation is
functioning. Nevertheless, improvements have to be made to achieve more
energy saving impact in practice. This means that adjustments, tuning of
legislation and/or support mechanisms are highly recommended.

Main recommendation are explained in the blue text boxes.
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In the period November 2007 till January 2009, 27 test cases are carried out in 6
countries. The results of these test cases are reported. Based on criteria if the
consideration lead to request for detail feasibility studies and ultimately lead to
decision upon investments in AES, 10 shining examples are selected. The reports
of all test cases, including shining examples, are published on the project website:
Wwww.sentro.eu.

The main research questions for the evaluation were:
1. Are indeed more alternative energy systems realized in new large
buildings than before the introduction of the EPBD?
2. Does the transposed national legislation (including its operational
regulation) function properly?
3. What adjustments are needed to improve the impact of the policy
instruments? Where in the process is strengthening required?

In 7 countries about 70 interviews with different key actors in the building process
are held.

For Lithuania and Poland country specific questionnaires are made because in
these countries there is no feasibility study requirement of alternative energy
systems in place. Instead of the functioning of the feasibility study requirement
their main research question is about how the situation regarding serious
consideration of AES can be improved.

For more detail background information is referred to chapters 5, 6, and 7 and
annex 2
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Framework research field trial and evaluation

In November 2006 a project called Sustainable Energy systems in New build-
ings — market inTROduction of feasibility studies u nder the Directive on the
Energy Performance of Buildings (SENTRO) s started within the Energy
Intelligent Europe programm. Motive to initiate this project is the recognition that to
strenghten the impact of art 5 of the EPBD feasibility studies on alternative energy
need to become commonplace. The aim of the SENTRO project is to develop and
test an approach to effectively incorporate feasibility studies of alternative energy
systems in the regular building process. The testing of the approach is carried out
by field trials concerning the development of 27 building projects in 6 European
countries. The field trials were usually performed in a early stage of the process
(usually planning — programming — proposal stage).

In addition, to learn from the early experciences of the transposition of Art 5 of the
EPBD an evaluation is carried out in 7 European SENTRO countries. In most
countries the evaluation is done by face to face interviews.

Reading guide

The findings of the field trial and the evaluations are separately reported.
respectively in part 1 the Field trial includes chapters 3 and 4 and Part 2 the
Evaluation includes chapters 5, 6, 7. An overview of the topics per chapter is
expressed by Figure 1.

Figure 1 Reading guide

Ch 2 Status EPBD per country
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This chapter describes how the feasibility study requirement is transposed in the
SENTRO countries (status November 2008). Clear understanding of this national
context is essential, as the approach, including its tools, has to be and -as matter of
fact is- tuned the national building practices.

Denmark

The implementation of Art. 5 of the EPBD has been made implicit through municipal
heat plans. Municipalities are obliged to make heat plans based on feasibility
studies. In certain areas there is an obligation for buildings to connect to a district
heating system. New low energy buildings are dispensed from this obligation. The
rules concerning the feasibility study of alternative systems are written in the "Heat
Supply Act” (1979). The objective of this Act is to promote the most socio-economic
and environmentally friendly utilization of energy for heating buildings, supplying
them with hot water and reduce the dependency of the energy system on oil.

France
The implementation of Art. 5 of the EPBD has been made through:

- The Law on Energy Policy and Programming of July 2005

- The Implementation Decree of Mars 19th, 2007

- The Application Order of December 18th, 2007
The feasibility study on AES is now compulsory in France for all new construction
over 1000m? since January 2", 2008 (and is enforced for large retrofits of more
than 1000m? since April 2008). Yet many elements for a detailed application are
missing, mostly on the calculational aspects. On the other hand, local authorities
who are in charge of checking compliance of the texts at the building permit filing
stage are not fully informed and globally insufficiently trained to apply correctly the
new scheme. For these many reasons, an informal transition period is admitted
where no checking is being made to let enough time to all stakeholders to get a grip
on the new obligations.
In March 2008, France was busy with the elections in local authorities, towns and
villages. In the SENTRO-project running period projects have been put to a standby
either because it was not the time for launching projects and making decisions, or
because new staff are progressively opening the on going projects.
This has delayed some of the test cases or even led to looking for other than those
initially foreseen.
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Lithuania

Art. 5 of EPBD in Lithuania is partially implemented by the Law on Heat, which sets
the obligation for Lithuanian municipalities to prepare the heat supply development
plans. However, this law does not promote and oblige to analyze the possibilities to
install alternative energy systems (AES) in new large buildings. At the moment
feasibility studies are not performed in the most cases. The Ministry of Environment
which is responsible for the implementation of EBPD thinks what current decisions
regarding the implementation of Art. 5 requirements should be revised. The ministry
is analyzing how this problem is solved in other countries, but particular decisions
are not formulated at the moment.

Poland

Despite the fact that the Directive EPBD has been in force for 3 years in others
European country, in Poland it is not implemented to national law within the
timeframe of the SENTRO-project. The act finally took effect in January 2009 and
since then the energy certificate is compulsory for all properties (new ones, sold or
rented, and for the building, where as a result of rebuilding or refurbishment the
energy characteristic has been changed). Delays and problems with implementing
Directive EPBD had the effect that Art.5 itself is not a real issue at the moment: the
lack of regulation is serious negligence and for that Poland could face a fine.

Slovenia

After the transposition of Art. 5 on the legislative level (amended Energy Act in Nov.
2006) Slovenia has recently (April 2008) completed the transposition of Art.5 with
the promulgation of the Regulation on feasibility studies for AES. The regulation
defined obligatory elements of feasibility study in order to enable evaluation of the
energy, environmental, financial and other (technical, technological and spatial)
aspects of an AES. At least two energy systems have to be analyzed (one
traditional and at least one AES), the evaluation must be based on a set of
predefined energy, CO, and financial (including LCC) indicators. The existing VEM
tool covers environmental and financial aspect for selected AES (with biomass, oil,
gas boilers). Various energy simulation tools can cover technical (energy) aspects,
by the end of 2008 also the official Slovenian tool for EPBD energy calculation will
be ready. The enforcement framework currently is being developed, therefore
SENTRO activities fit well will the situation in the country. More demonstration and
best practice projects would facilitate the increased implementation of AES
identified by feasibility studies.

Sweden

The Art. 5 in the EPBD directive is implemented in the Swedish legislation since
2006. It has been implemented as a direct translation from the English version of
Art. 5 in the EPBD-directive. Art. 5 has however not been transposed into the na-
tional building regulations.
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The Netherlands

In the Netherlands, Art. 5 is not transposed in the legislation as such. All new build-
ings in the Netherlands must meet the Energy Performance Standard (EPN). The
EPN is a calculation method that (also) takes into account the energy saving of al-
ternative energy systems like co-generation, district heating/cooling and energy
systems based on renewable sources. The EPN ensures that alternative energy
systems have to be considered in the design, not necessarily in the form of a feasi-
bility study, but as one of the requirements to meet the standard.
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3.1 Developed approach, including checklist and han dbook

General
The SENTRO-project started with two inventories on:

1) How all European member states comply with the requirements of
conducting a feasibility study of alternative energy systems for new
buildings

2) The building practices as possible barriers of the implementation of
alternative energy systems for seven SENTRO countries (Denmark, France,
Lithuania, Poland, Slovenia, Sweden, the Netherlands)

It appears that for a successful implementation of AES: 1) An early timing of a
feasibility study of AES in the building process is crucial 2) The approach has to
tackle a combination of barriers to gain the confidence of decision makers in AES
conclusively. 3) A level playing field of AES has to be generated, it is important that
good objective insight in the technical and economic opportunities for the various
AES - including their environmental benefits — becomes available before the final
design of the building.

Based on the findings of these inventories an approach is developed and tested to
effectively incorporate feasibility studies of alternative energy systems in the
common building process. The approach considers what activities are needed from
the various key actors to guarantee a proper performance of the consideration of
various AES during the building process. To support this approach within the
SENTRO-project 4 tools are developed:
1) Checklist: to filter out unrealistic options
2) Handbook: how to perform a feasibility study
3) Documentation for raising awareness:
a. Shining examples
b. Frequently Asked Questions
4) Overview of existing tools

First of all, awareness for the opportunities of AES has to be raised during the
planning of the building project. As support shining examples of succesful
implementation and answers to frequently asked questions can be used. Next step
is to filter out unrealistic AES options. For this purpose the checklist can be used. A
detailed description can be found in the Handbook for performing feasibility studies
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Proposal

of alternative energy systems (SENTRO/D4/2008/WP4). The aim is to identify at
least two interesting AES options considering the local conditions and building
characteristics.

A more detailed feasibility study will then be performed for these AES of interest.
The handbook serves as protocol how to carry out a feasibility study: e.g. what
aspects have to be taken into account, which tools can be used and which
sensitivity analysis provide more insight.

The results of these more detailed feasibility study must be available when the final
decision is made (often at project stage) on the building’s energy system.

An overview of the activities to guarantee a proper consdieration of various AES
during the building process and when SENTRO support tools can be used is
presented in Figure 2.

(06# % 37 0500" 6# "02 0 15 0#"
% 2#06 3 .#0/206 ""7 0 /#2060 30 3 8
25/ 2"# o6 /"

_______________________________________________________ | feasibility study

software tools

Project and international software tools
Construction  Building permit |

“In case of an individual building, the activities
Operation of the planning phase are applicable during the

programming phase

Space to find suitable solutions to realize a high quality building

_ including an optimal energy concept within acceptable costs
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The focus of the field trial lies on the testing of the checklist, because this
instrument was available during the planned test period. The handbook and other
tools are used in the dissemination of the SENTRO-project results.

1) !

There are large differences in. 1) the national status of the transposition of the
feasibility study part of Art. 5 and 2) the existing building practice and energy
infrastructure in the countries. This means that the actual activities in the field trial
to test the developed approach, including supporting tools, had to be tuned to fit
these differences in the national context.

In Poland and to less extent Lithuania it was difficult to find test cases due to the
circumstance that there is not any kind of obligation to consider alternative energy
systems in force. In these countries, creating awareness about AES is an essential
precondition to prepare the market for implementation of AES. For this reason, it is
decided to pay more attention to the evaluation: what is needed to change the
attitude of key actors in the building process towards serious consideration of AES.

In Sweden and Denmark (Poland, Lithuania) obligations to connect to district
heating is a way to meet the requirements of Art 5. Usually this situation restricts
the need for the serious consideration of other AES. However, the environmental
performance of district heating as the dependency on one energy supplier are
issues which have to be thoroughly discussed. Feasibility studies are needed on
the potential for inclusion of alternative energy systems on district level and/or on
building level, and on the obligation to connect for low energy buildings.

Furthermore, in Slovenia and France the national legislation was during the testing
phase in preparation. In France this lead to the situation that the role of the
checklist was altered, because it is now clearly defined under which circumstance
which alternative energy systems have to be considered. For the last performed
test cases the focus was more on the handbook.

Based on the experiences in the field trial the approach (including the checklist and
handbook) were interactively improved and tuned to the national context.

Conclusions regarding the SENTRO approach for consideration of AES in general:
- Intervening early in the building process is crucial
- Most successful if started in programming phase and elaborated during
proposal phase. For the first filtering out unrealistic options, some basic data
have to be available (for instance basic estimation of heat, cooling,

electricity demand)
- Team work is important.
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- Objective comparison is not easy, actors only rely on their own experience
- Accessibility of expertise new techniques has to be improved
- New housing area is more complex and demands more research

- Restrictions regarding obligatory connection to district heating or natural gas
district may restrict the use of AES at building level.

- The planning stage should include feasibility studies on the potential for
inclusion of AES on district level or on building level.

Specific for the checklist:
- Useful decision support tool, especially for non-energy experts
- Useful for communication in the project and/or design team, which includes
key actors with various backgrounds
It is recommended that as long as the checklist and handbook are interactively
changed that the discussions are attended by an energy expert who is informed
about the SENTRO-approach, including its tools.

1 . -%

This paragraph gives a general overview of the test cases carried out and gives a
summary of the results per country. A list of all test cases that have been carried
out can be found in Annex 1. Each of the testcases has been documented. For this
we refer to the project website (www.sentro.eu).
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Denmark

During the project, a number of options for test cases have been considered and a
final choice ave been made, see the current list test cases. The major challenge
has been, that most urban areas, where most large buldings are build, are provided
with district heating (DH). DH is obligatory to connect and provides cheap heat
based on CHP (80%) including use of biofuels and waste incineration (40%) and
therefore restrict the need for other alternative energy systems. Therefore, some of
the test cases will be build in DH areas including comments on use of DH.

France

Content of test cases

In the early contacts, test cases have largely been an opportunity to try and use the
check list developed within the SENTRO project group and translated/adapted to
French. It was similar to some tools already used by consultants and considered
useful at programming stage to raise awareness of developers on alternative
options.

Since the application Order has been published and makes compulsory to consider
all AES, the check list has partially lost its interest as a pre screening tool, to the
point that it is now envisaged not to mention it in the handbook.

Test cases now concentrate on how to cope practically with the requirements of the
French regulation: one major difficulty is to be able to run proper calculations at an
early stage (building permit authorisation) when all dimensional information is not
available and very likely to be modified during the design and project phase.

Test case evaluation and calculations will be used as examples in the handbook.

Key actors

During the initial phase of working on test cases, developers, either private or from
local authorities, were approached, directly or together with known consultants
involved in the projects. Before the application order was published they were quite
interested in having a support to investigate the subject of feasibility studies. As
very often one solution based on renewable was in competition with a classic gas
based solution, they were quite eager to find objective ways to present
comparisons.

Now that the texts have defined extensively what is expected (if not how to do it !)
Developers are far less in a hurry to participate till the detailed data and
methodologies are specified. New actors have investigated the test cases: those
involved in preparing the French handbook (CSTB, consultants and experts,
Ministry of Housing, etc.) . Their objective is not to induce more use of renewable or
alternative energy sources, but simply to provide a clear methodology to realise the
comparisons.
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Outcome

The most striking outcome on the early performed test cases is the fact that looking
in depth into AES solutions has often led to revise the initial approach on the
building envelope, ventilation and heat gains. Reducing the heat demand often
reduces the interest of using AES because their pay back times raises accordingly.
One emerging critic to the present regulation is the fact that it does not mention the
possibility to consider options reducing heat demand whereas there often are more
long term gains on that aspect than simply by considering alternative energy
sources.

Lithuania

Energy systems of most new and existing buildings in the towns are defined in the
heat plan approved by the municipality. They are prescribed in the project technical
specifications (usually district heating (DH) or gas). Even AES companies do not
propose to analyze alternatives for the buildings where the DH or gas infrastructure
is in place. According to their experience, usually it is not economically attractive
and clients do not choose systems that are more expensive and turn to
conventional systems. Clients who would not be final users of the building are not
concerned about building exploitation costs. One of the key indicators in the
building sector remains investment costs.

The AES market development for large buildings is in the starting phase now. AES
cannot compete with DH and gas boilers in the big cities, which has the biggest part
of the market for new buildings. Presently AES are filling the specific niches in the
heating market. For example, new tourism, leisure, cultural objects and churches
where are no district heating and gas supply infrastructure. So alternative and
renewable energy systems compete with liquid/solid fuel boilers in rural areas
(market share is very small).

Technically it was possible to install alternative systems in the buildings analyzed in
the field trials (for example heat pumps or solar collectors), but for the choice of the
energy system the biggest influence made financial and organizational aspects.
The projects analysed in the test cases did not go for the practical implementation
of AES (except for the district heating option, which was chosen in one of the
projects analysed).

Poland

Delays with implementing EPBD caused disinterest in main building process actors.
A simple questionnaire was prepared instead of typical field trial for Poland. Aim of
this questionnaire was to get answers from stakeholders (such as policy makers,
architects and building developers) about their knowledge of Directive EPBD and
check if they are ready for making feasibility studies.

In Poland meeting with project developer from Skanska Property Poland Sp. z.0.0.
ukasz Kaleci ski replaced a typical field trial. We disscused short questionnaire
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and simplified checklist. This person has high level of knowledge in field of
alternative energy systems and Skanska consider usage of AES (especially
photovoltaic) in their projects. They also install ventilators in their buildings with
biger vertical section in pipes what helps them using less electricity. Acording to
ukasz, to prepere market for consider alternative energy systems in planing
phase, they should be cost-effective and price of kWh produce in conventional and
alternative way should be equal. He found checklist to easy for him as expert,
however it can help to make first choise of possible systems for a layman.

Slovenia

In Slovenia, the test cases were overlapping with the process of preparation and
promulgation of Art.5 regulation. The key actors of building design process were
mostly not familiar with Art.5 regulation, but in spite of that, AES come more and
more to agenda. Barriers like traditional building process, the lack of technical
knowledge and best practice information and economic barriers may easily
discourage the further analyses. Slovenian field trials started at the end of 2007
with four buildings — three public and one private and two residential buildings, one
school and one office building. Although the Art. 5 regulation was not in place when
the filed trials started, this was not hindering the testing of the tools in the design
process.

The recent field trials were useful since they covered different phases in the design
process: from a planning phase (architectural competition for school area), where a
great number of undefined boundary conditions at the early planning stage seemed
confusing in the effort to come out with a limited number of proposals for AES, to a
case of large residential building (condominium) where highly motivated actors
(investor, architects, energy consultant) actually simulated the Art. 5 idea in
practice. Often the field trials were interesting for those investors that anyhow
seriously considered implementation of AES. The tools were tested in definition and
proposal phase, before the final setting of designers’ tasks. If the general
orientation towards RES application is not the case — the lack of interest can easily
lead not just to disregard of AES but also in de facto neglecting of feasibility
studies, (it is always possible to show the traditional choices as the most
convenient one).

It was a common understanding that the information from the handbook can
successfully cover early phase of the design process by raising the interest for AES
and introducing the feasibility study. Furthermore, the checklist was considered as
an important tool for stimulation of the discussion among the actors. The data were
always discussed (plausibility, reliability, weighting) and often a second check was
done. Neither was expected nor was it needed to get a fully correct and reliable
answer out of the checklist in the field trials. The most important outcome was that
the checklist actually moderated the discussion, and it was thus considered as a
tool against the social barriers. On the other hand, in the traditional design process
(limited time and money) such tools may not come to a full power. The project team
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may tend to comply only with the minimum requirements, which do not cover direct
requirements related to the implantation of AES.

Building process

Building
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- Feasibility studies are the most successful if started in the programming
phase and elaborated during proposal phase.

- Feasibility studies are not so useful if they are elaborated too early (planning
phase) and too late (project phase and early-construction phase). Team
work is very important.
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- Software tools for the feasibility study on AES are helpful.
AES implementation challenges:

- Feasibility studies can easily remain on a paper without a proper framework
conditions: advanced investor/developer, skilled energy consultant, reliable
technology & best practice, financial incentives.

- Just a few months after the promulgation of the Art. 5 regulation in Slovenia
not many actors are aware of it yet. Promotion and dissemination of
SENTRO tools seems very helpful. Best practice data were considered very
interesting.

Sweden

In Sweden there is a good knowledge of how to do investigations of which energy
system to be used when building a new house. As the majority of building projects
is already intended to have some sort of alternative energy system as it is defined
in the Art. 5 of the EPBD directive, the purpose for feasibility study is already
fulfilled. It is nevertheless of interest to examine the process when deciding which
system is to be chosen. For that reason the focus in the Swedish field trials more
has been to describe the process of how the chosen energy system was selected
rather than having an active part as assistance and support in the field of energy
system.

Many building projects are situated in district heating areas and since district
heating is considered as an alternative energy system there is often no interest to
investigate further systems either from the commissioner or from the authorities.
However even in district heating areas there could be an interest from the
commissioner to investigate alternatives to the district heating in order to not
become dependent of only one energy supplier. In the field study we have laid an
effort to find projects where other energy systems than district heating was
investigated.

The companies we have been studied in the field study hold a big interest in
working with alternative energy systems, especially because under Swedish
circumstances, systems based on alternative energy sources usually appears to be
the most economical alternative. All of the companies taking part in the field study
emphasize the benefit of being seen as environmental friendly. This is also an
aspect that contributes to create alternative energy system solutions. It could also
be mentioned that several of the contact persons hold a personal interest in
environmental questions and this have of course some influence on the
professional life.

Principally there is well functioning technical solutions to obtain the use of
alternative energy systems. The main aspect is however the economical aspect,
which in most of the cases gives an advantage to the alternative systems compared
with using energy systems based on fossil fuels or electricity.

The checklist has been presented to the contact persons in the participating
companies. We have had some feed back on it positive as well as negative. In
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Sweden the knowledge of studying different energy-systems in buildings is
relatively good. In some cases there is no interest of the checklist because the
developers already have the competence to make the choice of alternative energy
systems to examine.

The Netherlands
Content of the test cases
The general approach is described below. However, per test case the activities
within the SENTRO-project are tuned to demands in practice demands. As a results
the supporting tools (checklis, handbook) are interactively improved. For the exact

activities is referred to the paper of the field trials carried out.

In general three building team meetings are attended. The aim of these meetings is
to have a serious consideration of AES at the begin of building process, ultimate
leading towards decisions upon AES. The topics, aims and desirable
representatives for these meetings are explained in the table below.

Meeting Topics Aims Possible
Representatives
1. Kick off Explanation SENTRO, Collection of Information Commissioner
meeting framework EPBD, to make first shift of Local authority / project
agreements activities to interesting energy developer
participate in field trial, systems Ecofys (Sentro)
Specific questions
building (technical,
organizational and
financial)
2. Meeting in Presentation draft results | Further selection of AES Commissioner
between (among others on base of | (towards 2-3), insight Local authority / project

developed checklist, and
handbook)
Discussion first results

requirements for detailed
feasibility studies

developer

Ecofys (Sentro)
Advising
engineer/installer
Architect
Contractor

3. Final meeting

Presentation results
Attention point further on
in the process
Evaluation and feedback

Insight actions for AES
further on in the process
Remarks and
improvement suggestions

Commissioner

Local authority / project
developer

Ecofys (Sentro)

approach and tools for SENTRO approach Advising
SENTRO and tools engineer/installer
Architect
Contractor
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In most cases the process of the first consideration of alternative energy systems is

split up in three steps:

1. First shifting of systems.
In the first step all alternative energy systems are considered. For each system,
necessary conditions are stated and checked. The outcome of this step is a list
of systems that could be suitable for the site under construction.

2. Financial feasibility and environmental impact.
In the second step financial feasibility and environmental impact are considered
using rule of thumb calculations. The input for these calculations should be
easy-to-answer-questions.

3. Points of attention for organizational aspects.
For the most feasible systems, a list of attention points is given on
organizational aspects.

AES | AES Il AES 1lI AES IV

2. Make second selection based on
rule of thumb calculation on financial and
envirionmental aspects

‘ AES1 ‘ ‘ AES1 ‘

3. list of organisational points
that need attention in the rest of
the process

Outcome

In all cases it is achieved that various AES are seriously considered. In one case
(school building municipality of Breda) it contributed to a detailed investigation how
the sustainability of own municipality buildings can be financed. The findings are
directly used in the decision upon sustainable energy concepts of two schools. The
field trial performed for a project developer (Hanzevast, Groningen) resulted in a
optional offering of the sustainable energy concept to a possible buyer of the
project. The test case for the buildings of the waste process (in the municipality of
Den Bosch) contributed to an almost climate neutral energy concept, inclusion of
renewable energy production through photovoltaic systems.

In the case of the redevelopement area Spoorzone Municipality of Nijmegen at
least the needed preparation measures for AES (technical connection for collective
options) are required in the building program now.
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In the last case another consultancy Builddesk tested the checklist. Based on their
findings the checklist was further improved.
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General

The field trial concentrated on the early stages of the building process. In almost all
cases this lead to serious structural consideration of various types of AES. In a
number of cases it already contributed towards the final decision upon a promising
AES. However, in most countries the realization of a building requires several
years. As a result within the project only one or two stages could be covered. It
would be interesting to test and extend the approach for the complete building
process: from planning to exploitation.

In addition, the approach can be further tuned for several involved key actors. In the
end the approach should be embedded in the instruments key actors use in their
daily decision and investment making.

Until now, the checklist and handbook are more or less ‘living tools’. It is
recommended that they are further tested in practice and updated after a certain
period.

Denmark
The challenge has first of all been, that a number of alternative energy systems at
building level are of limited interest in areas provided with district heating.

In all the test cases a short checklist based on the registered driving forces and
barriers and on the more comprehensive SENTRO checklist has prooved feasible
for the field trials. Another conclusion from the test trials is that the use of AES first
of all is of interest for low energy buildings. Finally, it is of importance for all the
main decission makers involved, that the use of AES are visible or can be
communicated to visitors and others and contribute to a "green image".

Beside the need for further focus on introduction of AES at building level, the main
conclusions from the test cases are that:

- The municipal heat plans should be revitalized and should include a
feasibility study on the potential integration of AES at regional level, at
district level and/or at building level.

- The use of district heating and AES in new districts with low energy
buildings should be evaluated including a regional energy scenario.
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- The use of AES at building level in areas without district heating should be
stimulated.

France

Field trials have been completed in a way to give content to the on going activities
related to Art. 5 implementation at national level. This has led to some modifications
in the way they were conducted for two main reasons:

1) the French legislation makes it compulsory to consider all AES as listed in
the decree and the implementaton order. Thus there is no point conducting
a prliminary screening of the options by using a support tool like the check
list that was developed within the SENTRO project. Although, very
interesting and appreciated by consultants, it has to be used at a very
preliminary stage of the project, essentially in order to raise awareness of
building developers on alternative energy solutions.

2) As the calculation method was under development, field trails were used to
test its applicability (availability of data, validity of assumptions at an early
design stage.

Used in that way, the “field tests” have proven very useful to improve the national
scheme.

Lithuania

Currently, in Lithuania, the feasibility studies of alternative energy systems (AES)
are not performed in most cases. Actors in the building process miss legislative,
economical and financial motivation to perform feasibility studies. There is only little
demand for technical-economical studies from the clients and investors side.

The common and approved methodology (or calculation tool) intended to evaluate
the suitability of particular AES for the building is missing. Designers and
consultants could use such a methodology and propose AES as the solutions for
the clients. In this way, they could interest the clients with new ideas and
disseminate information about AES. Currently, only few companies specialized in
alternative heating can propose the AES evaluation services for the clients.
However, they are creating their own or use methodology received from the
suppliers of equipment.

Poland
In Poland more effort must be put on environmental awareness of main building
actors. Old fashion thinking and disintrest in exploitation costs must be changed.

Slovenia

From the field trials the positioning of the preparatory phase of feasibility study in
the building process was investigated and its importance was confirmed. SENTRO
tools are helpful to support early stages, espacially nationally customized (with the
information on incentives and software tools for feasibility studies).
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The second part of the integration of feasibility study in the building process refers
to the calculation of various technical, economic and environmental indicators and
to decision making. The new Slovenian regulation on Art. 5 defined the indicators
and in general prescribed the national EPBD calculation methodology as a source
of technical, energy and environmental indicators. The field trials raised the
question of the application of other (technology specific, non-stationary) calculation
methodologies that may give more adequate answers on feasibility of particular
AES. LCC thinking became an important topic in design process, but the reality is
that it is very difficult to provide a comprehensive evaluation of scenarios (the LCC
data and their reliability is not comparable for all investigated systems and
elements).

Sweden

The fiels trials and the interviews demonstrated that the knowledge about Art. 5
was not very good among the actors in the building process. However, in most
cases were district heating is not an alternative some kind of investigation of AES is
made. Many developers or their consultants also already have some kind of routine
or checklist to aid their investigation. Many of the larger developers are also already
using LCC-tools. It would improve the consideration of AES if Art. 5 was transposed
also into the national building regulations.

The Netherlands

The field trials demonstrate that the requirements to ensure a proper consideration
of AES differ considerably per building project. As a conseqgence, the developed
approach and the checklist were tuned per test case to fit these different conditions.
Some examples: 1) for the development of sustainable own municipal buildings,
local authorities have to arrange specific financial schemes within their own
organisation 2) for project developers it essential that the added value of
sustainable building will be included in their financial decision making system.

The checklist appears useful as guide for the discussion. It contributes that
structural attention is paid to a number of important AES. In addition, the handbook
helps to set starting points and definitions for the proper performed feasibility study.
It is recommended to extend the testing of the developed approach, including the
supporting tools. For instance, look after embedding the approach existing and
upcoming tools for stakeholders. It is good to note that parts of the checklist are
already adopted in the framework consideration of heat options (SenterNovem).
Finally, as long as the checklist and handbook are interactively changed, it is
recommended that the discussions are attended by an energy expert who is
informed about the SENTRO-approach, including its tools.
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4.2 Leads for adoptation of the approach

In Slovenia the core of the approach, namely investigation of at least 2 interesting
alternative energy systems is adopted in their official legislation (SENTRO Tools
were considered during the preparation of draft regulation). In addition, the new
building regulation directly prescribed at least 25% coverage of necessary systems’
power by RES (valid form July 2009).

The Netherlands the consideration framework of heat options is based on the
checklist, Several municipalities will use the approach, including the handbook and
checklist in their daily practice.
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The feasibility study requirement of the EPBD is evaluated by interviewing key ac-
tors involved in the building process. Each partner has carried out the evaluation by
interviewing about ten key actors in the building process. Key actors interviewed
are: architects, real estate developers, building companies, national policy makers,
municipalities, branch organization of renewable energy suppliers.

*) 4

The evaluation aims to find answers to four research questions:

1. Are indeed more alternative energy systems realized in new large building than
before the introduction of the EPBD?

2. Does the transposed national legislation (including its operational regulation)
function properly?

3. What adjustments are needed to improve the impact of the policy instruments?

4. Where in the process is strengthening required?

1. %

In each of the countries, the evaluation has been carried out in the way best suited
to the national situation. Per country, a description of the feasibility study require-
ment and the approach to the evaluation is given below. A list of persons inter-
viewed is included in Annex 2.

Denmark

The evaluation focused at the municipal heat plans and is carried out interviewing a
number of key actors in the building process supplied with a limited number of mu-
nicipalities using a modified questionnaire.

France

In France a survey on the knowledge and application of feasibility studies has been

distributed among building owners and design professionals (architects,

consultants, etc.)

For these reasons ADEME wishes to have a phone survey of the Omnibus type

carried out by a polling organisation among:

- Building owners that are concerned by the texts: private and public

collective dwellings owners, local authorities as developers, developers of
non residential buildings
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- Building professionals (architects, consultants..)
- Local authorities
Regarding estate agents and buildings owners/developers, the aim is to get
understanding of:
- Knowledge of the regulation on feasibility study and its contents
- Difficulties in implementation
Due to availability and ability of professionals
Due to cost of study
Due to lack of technical support
- Effect of the feasibility study on the introduction of AES in the projects
Regarding local authorities the aim is to get understanding of:
Knowledge of the regulation on feasibility study and its contents
Knowledge of the role of local authorities in the scheme
Quality of examined studies and most frequent errors
Perception of the effect of study on energy choices
Possible feedback at local level for urban planning orientations.
It is expected that this survey shall bring the answers by summertime 2009 at the
latest (beyond the running period of the SENTRO-project).

Lithuania

The evaluation is performed by interviewing different key actors in the building
process. For this, a questionnaire was used. The interviews have been carried out
face-to-face, see Annex 2.

Poland
Main goal for the Polish questionnaire is determining the actions that should be
undertaken to prepare the Polish market for seriously consideration of Alternative
Energy Systems before construction phase.
Questions for Poland are:

- Who should coordinate preparing building market for consider AES?

- What are main barriers for implementing Art. 5 of EPBD?

- What to do to make this process faster?

- Are the key actors ready to do feasibility study for AES?

- What will make them interested in that?

- Which aspects for different AES you should consider (technical, financial,

environmental)?

Despite the fact that the Directive EPBD has been in force for 3 years in others
European country, in Poland it is not implemented to national law during the
timeframe of the SENTRO-project. The act will finally take effect in January 2009
and since then every new building with use area more than 1000 m? will need to
have energy certificate. Because of not having regulations, there are no directions
how to prepare energy audits, so there are still no educated people able to do it.
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Delays and problems with implementing Directive EPBD caused that Art. 5 itself is
not main case right now (lack regulation is a serious negligence).

Because of problems mentioned above met with obstacles finding test case for
SENTRO project in Poland. Reasons are many, but most important are very small
interest and knowledge on renewable energy sources and the Directive.

A specific questionnaire was prepared in Poland. The aim of this questionnaire is to
get answers from stakeholders (such as policy makers, architects and building de-
velopers) about their knowledge of Directive EPBD and check if they are ready for
making feasibility studies. A list of persons interviewed in Poland is included in An-
nex 2.

Slovenia

In Slovenia a survey on the applicability and integration of Art. 5 requirement was
done after the promulgation (April 2008) of new regulation on obligatory feasibility
studies. Since the regulation has been accepted quite recently, many key actors
(investors, designers) are not yet aware of it. Secondly, there are also organisa-
tional reasons for this situation, since there are not many (technology specific, de-
tailed) tools supporting feasibility studies in place, as well as the national EPBD
calculation software was not completed during the survey (although the calculation
method was available).

Therefore the main research questions were slightly modified, so that they reflected
the recent promulgation of the AES regulation, being aware of the fact that we can
not yet discuss the impacts but only the first feed-back of the actors and the expec-
tations.

Interviews were done with the representatives of the Ministry responsible for EPBD
transposition, local authorities, researchers, energy experts - consultants, investors
- developers, architects, engineers-designers, technology providers.

The interviews were done mainly in a direct discussion with key-actors, that more or
less followed the predefined questions in the questionnaire, only up to 20% of inter-
views were done over the phone with a previously known actors.

Sweden

The Art. 5 in the EPBD directive is implemented in the Swedish legislation since
2006. The influence of the law is not the main reason for the interest of using alter-
native energy systems. There is instead economical means from the authorities that
generally make the alternative systems the most profitable to use when building a
new house.

The evaluation is carried out interviewing several key actors in the building process.
The interviews have been carried out by telephone or face-to-face.
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The Netherlands

The evaluation is carried out interviewing several key actors in the building process.
For this, a questionnaire was used. Most of the interviews (90%) have been carried
out face-to-face, see Annex 2.
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The findings are summarized for each research question. It is based on the national
evaluations.

1. Are indeed more alternative energy systems realized in new large buildings
than before the introduction of the EPBD?

Yes: Denmark, Sweden, the Netherlands. However, often not only on account of
the EPBD, other driving forces are :1) existing national energy policies, 2) favorable
economic of several AES, 3) market for low energy buildings and green image and
4) high and/or fluctuating energy prices.

Too early to say for France and Slovenia as the legislation is in place for a relatively
short period.

In Slovenia a change of project teams’ attitude to AES was recognized towards the
end of SENTRO project, this must be understood as an integrated result of promo-
tion, regulation, technical support and financial incentives in the country.

No: Poland and Lithuania. In Lithuania, there is an increase in the implementation
of AES, but this is mainly due to high energy prices.

2. Does the transposed national legislation (including its operational regulation)
function properly?

Yes, in Denmark, Sweden, and the Netherlands the transposed national legislation

functions properly for considerable parts of the market. Nevertheless, the function-

ing still can be improved. For instance, by: 1) take surrounding aspects into account

in the energy performance calculation 2) anticipate on the possible future role of

district heating.

Too early to say: France and Slovenia. In France, it is observed that most stake-
holders are still unfamiliar with the recent feasibility study requirement. In Slovenia,

it is expected that there certainly will be a change in the building process.

Not applicable in Poland and Lithuania
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3. What adjustments are needed to improve the impact of the policy instruments?
Where in the process is strengthening required?

For countries with implicit transposition for proper functioning of Art 5, fine-tuning is

needed. Towards tailor made solutions, taking surroundings into account (the

Netherlands), and the future role district heating (Denmark, Sweden). In addition,

strengthening of the compliance system is needed.

Countries, which have lately transposed art 5 directly into their legislation (France,
Slovenia), have to focus on raising awareness, reliable supporting tools and a
proper compliance system.

For countries with no or little legislation in place, the focus for the coming period
should be on awareness and on dissemination of the learning experiences from
other countries with comparable energy infrastructure.

4. What barriers are preventing construction market from considering alternative
energy systems before construction of large buildings in Lithuania?

Current situation is determined by the following reasons as a whole: lack of

legislation, financial reasons and lack of knowledge (Lithuania).

5. What are main barriers for implementing Art. 5 of EPBD?
Main problems are: lack of technical knowledge, old fashion thinking and lack of
environmental awareness (Poland).

6. What to do to make this process faster?

Campaign in mass media should be prepared. It could inform investors how much
they may save using alternative solutions. Also subsidies and tax benefits should
be designed (Poland).

5) . %
The results of the evaluation are listed below per country.

Denmark

Based on interviews with internal experts at SBi and a number of other persons
(see Annex 2), hereby some answers, which reflects that the AES requirement in
EPBD has been implemented at district level in Denmark, not at building level:

1. Are indeed more alternative energy systems realized in new large buildings
than before the introduction of the EPBD?

Yes, after the implementation of EPBD in Denmark, alternative energy systems in

buildings are used more than before. This is first of all, because stricter energy

performance demands have made alternative energy systems more competitive in
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relation to increased heat isolation. Beside, alternative energy systems has been
used to a large extend in a number of low energy buildings, which are not obliged to
be connected to existing DH net or gas net, and for which the energy performance
demands are further restricted. First of all solar energy systems and heat pumps
have got a larger market share.

This is not influenced by the EPBD requirement to consider the feasibility of
alternative energy systems for new large buildings, because this requirement has
been implicit implemented in Denmark referring to an already existing legislation
concerning heat planning for areas. In this legislation, the use of alternative energy
systems such as CHP, biomass and waste is encouraged in district heating
networks. Municipalities are obliged to make heat plans based on feasibility studies
including an obligation for buildings to connect to the district heating or natural gas
systems. In Denmark heating of buildings is mainly based on district heating (60%)
and natural gas (25%). District heating in Denmark is now based on more than 40%
biomass and other renewable energy and more than 80% CHP, because supply of
electricity and district heating and incineration of waste is highly coordinated. This
means that feasibility studies of AES at building level first of all are relevant for
areas provided with gas net, because the number of relevant AES for ares with DH
net are limited, and because areas without DH net or gas net to a high degree
include remote areas with a limited number of smaller buildings, see Table 3.

2. Does the transposed national legislation (including its operational regulation)
function properly?
As mentioned above, the AES requirement in EPBD has been implemented at
district level in Denmark referring to an already existing legislation on heat planning.
Therefore, the AES has not directly influenced decicions on choice of energy
system at building level. Concerning heat planning and especially the
environmental performance of the DH nets has improved much during a number of
years first of all due to growing consumption of renewable energy and reduce
consumption of fossil fuels, see figure 1.

Based on the intervews and the test trials it can be concluded that:

- The municipal heat plans should be revitalized and should include a
feasibility study on the potential integration of AES at regional level, at
district level and/or at building level.

- The use of district heating and AES in new districts with low energy
buildings should be evaluated including a regional energy scenario.

- The use of AES at building level in areas withtout district heating should be
stimulated.

Beside these issues, also the system boundary defined in the national energy
regulations is questionned, because a AES integrated in the building is included in
the energy performance of the building, while a AES integrated in the local DH net
is not.
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3. What adjustments are needed to improve the impact of the policy instruments?

Where in the process) is strengthening required?

Based on the argumentation above, it should be considered to include
requirements for feasibility studies on:

- The options for alternative energy systems at district level to make sure, that
alternative energy systems are introduced at the right level, e.g. regional,
district or building level; focus on planning stage (area planning and energy
supply) in the planning and building process.

- The options for low energy buildings to strengthen the options for further
restriction of the energy performance demands for buildings in the building
regulations; focus on programming and proposal stage in the building
process.

In Denmark, it is particularly of high importance to evaluate the future role of district
heating for existing and new buildings, and whether buildings and district heating
has a role to play related to the extensive use of wind mills in Denmark.

Figure 5 Fuels for district heating in Denmark: blue: Oil, yellow: nature
gas, grey: coal, and green: renewable energy incl. waste.
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Table 3 Alternative energy systems can be introduced both at district
level (D/d) and building level (B/b) In Denmark a number of AES
are introduced at district level and are expected to be further

used in the future.

District level (D/d)
Alternative energy systems (AES) DH net Gas net No net
Market share, approximately 60% 25% 15%
Renewable energy ( RES)
1 Solar thermal systems ( hot water and / or d B B
heating )
E2 | Solar electricity systems ( photovoltaics, PV ) B B
E3 | Biomass energy systems (incl. waste ) b
E4 | Wind energy systems (d)
CHP and district or block heating or cooling
E5 | CHP ( micro ) in buildings - B
E6 District or block heating incl./excl. CHP b ) )
primarily based on the use of fossil fuels
E7 District or block heating incl./excl. CHP b ) )
incl. substantial use of renewable energy 2
E8 | District or block cooling (d) - -
E9 | Low temperature district heating d - -
Heat pumps
Geothermal energy systems
E10 (_heat pump for h?eith:/g and/or cooling ) d B B
E11 | Heat pumps ( other than geothermal ) b/d B B
France

1. Are indeed more alternative energy systems realized in new large buildings

than before the introduction of the EPBD?

Although it should be the case, the present state of implementation is such at a
formal stage that the effect is not visible if any. The main effect will be appreciated
for the sectors where incentives are available and will be put forward at a very early
stage: photovoltaic, biomass and solar thermal to a smaller extent should benefit
from this situation.
As far as the test cases are concerned and from the discussions with experts and
consultants, it seems that the analysis often leads to reconsidering the performance

incl. waste heat from industry
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of the envelope of the building which might , in the end, not lead to any raise in
penetration of AES .

2. Does the transposed national legislation (including its operational regulation)
function properly?

As mentioned before, it does not work properly for several reasons: 1) the

regulation is too recent to be well known 2) an fully assimilated

the French Construction legal context (building permit at the initial design stage)

makes it difficult to comply with the text on feasibility studies. There has been too

little information and dissemination activities, resulting in the fact that most

stakeholders are not aware of the new obligation.

3. What adjustments are needed to improve the impact of the policy instruments?
Where in the process is strengthening required?
The ideal adjustment would be strengthening the requirements at building permit
authorisation stage but, for the time being, it is not envisaged to review the
Construction Code on that aspect. What is worked on is a simplified calculation
methodology that can be used at an early stage of the buildings design with some
default values and simplified algorithms instead of using the detailed regulatory
energy calculation software as requested by the texts today.
The current test cases, as they provide real time situations and elements, are
useful in that prospect, to evaluate the bias that would be introduced and to which
extent it might modify final results and decisions.

Lithuania

4. Are more alternative energy systems realized in new large building than before
because of the current implementation of Art. 5 of EPBD in Lithuania?

No, the number of AES realized in new large buildings did not increase. This year

(2008) the increase of interest in new AES is noticed, but this is related to boost of

fuel prices, oncoming increase of electricity and district heating prices. These

factors motivate to search for alternatives, but the interest is mainly noticed

between builders of small individual houses.

5. What barriers are preventing construction market from considering alternative
energy systems before construction of large buildings in Lithuania?
In general current situation is determined by the following reasons as a whole: lack
of legislation, financial reasons and lack of knowledge. In the original phase of
EPBD implementation, because of the lack of knowledge and finance it was
impossible to prepare the methodology which could help to evaluate the impact of
alternative energy systems to the energy consumption in the building and for the
evaluation of CO, emissions.
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There is no any support for alternative energy systems from the government
side at the moment: there are no financial exemptions and compensations, the
loans on easy terms are not provided, etc.

In the cities there are very limited organizational land technical possibilities for AES
installation, the possible energy sources are defined in the heat plans and
prescribed in the project technical specifications.

6. Which actions could be taken in order to seriously and systematically consider

alternative energy systems before construction of large new buildings?
In practice, the key actors in construction market just fulfilling the minimal legal
obligations (in case the decisions are made not by the final users of building). So
the legal requirement to make feasibility studies of AES could be very important
seeking to analyse the alternatives before construction starts. On the other hand,
the compulsory measures could not be very beneficial, because actors will search
for ways to bypass the requirement for feasibility studies. At the moment the
financial factors has the highest priority and the legal obligations must be
harmonized with financial support mechanisms. Currently explicit state view
towards financial support is missing and the promotion of AES is minimal. The
examples of possible measures could be:

- Subsidies;

- Lower loan interest for the buildings with low energy consumption/emission

factor;

- The real estate tax could be decreased for the building with AES.
The dissemination of information about AES should be more comprehensive. The
investors, clients and builders should understand why feasibility studies are
necessary and what are the state policy and main goals in this field.
Now there are no clear idea which AES could have the priority in Lithuania. The
detailed monitoring and analysis of already implemented systems is needed, the
AES operation data should be stored, methodized and analysed.
The methodology for the evaluation of AES in the building should be created, for
example standard certificated tool (software) for the designers and consultants.
Currently, they refer to the technical economical data provided by the equipment
suppliers, which in some cases differ from the practical parameters.
Maybe the financial support should be introduced not only for the separate
systems, but related with efficient consumption of heat energy in the whole building.
In this case designers and constructors automatically will start searching for the
best energy sources for the particular building.

Poland

Whom should coordinate preparing building market for consider AES?

Definitely government and in particular Ministry of Infrastructure should be respon-
sible for that.
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What are main barriers for implementing Art. 5 of EPBD?
Main problems are: lack of technical knowledge, old fashion thinking and lack of
environmental awareness.

What to do to make this process faster?

Campaign in mass media should be prepared. It could inform investors how much
they may save using alternative solutions. In addition, subsidies and tax benefits
should be designed.

Are the key actors ready to do feasibility study for AES?

No. However, architects are already calculating U value for walls insulation. They
do not know much about alternative energy systems and preparing feasibility study
will be certainly put on them (while investors are no likely to pay extra money for
additional study).

What will make them interested in that?

Fruitful co-operation between government, producers and distributors should be
taken. It should be something like tax benefits, direct financing or preferable credits
created. As well as campaign, informing investors that using AES their offer will be
more competitive because their client will be know future (lower) costs of using
local.

Which aspects for different AES you should consider (technical, financial, and envi-
ronmental)?

Most important thing is optimization of these all aspects and finding best solutions.
However there were opinions that most important is always economic calculus.

Slovenia
1. Are indeed more alternative energy systems realized in new large buildings
than before the introduction of the EPBD; do the expected benefits of Art. 5
seem realistic?
Because the Art. 5 regulation has only recently been accepted (Apr. 08) it is not yet
possible to notice the impacts on increased rate of the implementation of AES in
new projects. The actors opinion was that the feasibility studies are a good tool to
support the decision making process in the cases when the investor is already
oriented towards RES and RUE. There is much lower potential to change the
opinion of traditional investors, whose goal is mainly to reduce the investment
costs. A direct obligation for the implementation of RES (in terms of %, CO, level or
direct requirements for certain AES technologies) would change the situation
rapidly. As long the decision for RES and/or AES is a free choice the subsidies are
essential for wider implementation of RES.
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2. Does the transposed national legislation (including its operational regulation)
function properly? (based on the assumptions how it should work — as
expressed in the flowchart)

There are not yet enough experiences in the use of new AES regulation in
Slovenia. But there will certainly be the change in the building design process. The
raised interest for AES has been shown already with the new EU energy and
environmental targets (20-20-20 by 2020), that stimulated great expectations about
the national targets on the share of RES. Secondly, the change in the attitude was
noticed with the expected financial subsidies for RES and RUE. In spite of the fact
that incentives are mostly available for public sector and for housing, the private
commercial sector continued with the investigation of RES options and it has got a
leading role. The new AES regulation may be used as a driving force for a broader
discussion that concludes with feasibility study.

The feasibility studies are requested before the building permit, but for having the
proper impact on the design process the consultant has to be integrated early in the
building design process. Sometimes it seems that this integration was too early,
since no boundary conditions are defined (neither the building architecture not the
users needs), but nevertheless also early introduction in the preliminary phase may
have important impact to later investment decisions.

There are of course also the barriers hindering the success of a new AES
regulation:

- Not all AES technologies are covered by the software tools. The regulation
prescribed the EPBD methodology for calculation of energy use and CO,
emissions. The methodology is based on a monthly method, but some
consultants would prefer using detailed simulation methods.

- There is not enough experience with the support of early design stages,
when the first shift of AES is going on. The investors miss the data base
with the costs of typical investments, information on LCC for typical AES
cases, best practice cases that can support the information requested also
in the Sentro checkilist.

- For the time being in the traditional building process designers are paid by
the investment costs, and are therefore not necessarily motivated for
advanced solutions.

3. What adjustments are needed to improve the impact of the policy instruments?
Where in the process is strengthening required?

Some actors proposed the following changes:

The existing energy regulation (Energy Act - EA) defines that the feasibility study is
not needed (i.e. exceptions):
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- For the buildings where the energy supply for the particular building has al-
ready been defined in the local energy concept (acc.to Art.17 of EA),

- For the buildings, which already have the energy supply defined according
to the regulation from Art.36 of EA, the minister responsible for energy in
consensus with the minister responsible for environment can prescribe a
type of heating in specific areas of local communities and in particular indus-
trial areas (environmental, energy, technological reasons)

- For the buildings where the regulation at the local level (eg. municipal de-
cree) prescribed obligatory energy source or obligatory connection to the
specific energy network,

- For the buildings that are excluded from EPBD requirements in general.

The proposal for a change refers to a new proposed Art. in the building regulation:

(a) The building defined as “low energy building” (energy demand below 60% of
minimum energy requirements) must use one of the AES for heating and/or DHW
preparation. (Low energy building is a good trade mark for selling the houses, so
this is an attempt how to link obligatory characteristics and AES technologies to the
“low energy building” label and thus how to stimulate larger implementation of
AES.))

(b) If selected energy system does not technically require the chimney, it is not
obligatory to build one. (Architects have to design the chimneys, one per flat in
residential buildings, even if this is not necessary. The proposal foresees the
exception that would please the architects, who could be very motivated for AES in
order to improve their design boundaries.)

(c) If the low energy buildings have planned / implemented an alternative energy
system that causes less CO, emissions than the energy system planned according
to the local energy concept (EA art.17), regulation based on EA art. 36 or municipal
decree than it is no longer obligatory to follow those documents and the above AES
can be implemented.

The above proposal for a change of Building regulation is currently being consid-
ered at the ministry.

1. Are indeed more alternative energy systems realized in new large buildings
than before the introduction of the EPBD?

There are more large buildings with alternative energy systems. This is not so much

a consequence of the legislation as a result of the energy policy from the

government which has been to minimize the use of fossil fuels and electricity.

District heating is well developed in Sweden and using this is considered as an
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alternative energy system in the definition of the Art.5. In this manner there are a lot
of buildings using an alternative energy system.

2. Does the transposed national legislation (including its operational regulation)
function properly?
The transposed legislation of the 5 Art. of the EPBD directive is functioning, but it is
not only thanks to the law. Due to economical reasons the awareness of which
energy system to use was relatively high also before the law was established in
Sweden. The authorities do not call for a feasibility study when dealing with the
building permit of a project. The reason for this position is that they consider the Art.
5 of the EPBD is suited to countries where the use of gas/oil/coal/electricity is more
common than in Sweden. In that matter the observance of the law is not
supervised.

3. What adjustments are needed to improve the impact of the policy
instruments? Where in the process is strengthening required?
In the Swedish transposed national legislation there is no definition of which energy
systems that should be considered as alternative energy systems. District heating
could for example be based on a lot of different energy sources, some of them
could be based on fossil fuels.
In some municipalities in Sweden the proprieties of the real estates is more or less
forced to connect to the district heat system. In these cases there is no possibility to
make a feasibility study and in this way the law is not being obeyed.
There is also a discussion about electricity. It could be based on renewable energy
sources as well as on fossil fuels. Furthermore it is not mentioned how many
alternative systems have to be investigated.
It is desirable to obtain a more specific definition on what energy system that should
be considered as an alternative energy system. There is a tendency to have focus
on energy demand when making feasibility studies. In an environmental point of
view to focus should be moved to how the energy sources are produced (CO,-
emissions etc). The law affects buildings over 1000 m?, but it is common to build
big areas of small houses. It is desirable to do a feasibility study on these projects
too.

Are indeed more alternative energy systems realized

Yes, the general impression is that there are more sustainable energy systems re-
alized in new large buildings. In particular, heat pumps in combination with heat and
cold storage are more widely known and applied. However, there is limited
information what the influence on the energy performance of buildings has been in
practice.
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2. Does the transposed national legislation (including its operational regulation)

function properly?
The EPC does not function optimal, especially regarding the following aspects:

- Theory versus practice
There is a gap between the theoretical outcome of the EPC and the energy
performance of the building in practice. Although, the EPC is a thorough calculation
method that works quite well, this does not necessarily lead to a better operational
energy performance. Enforcement is not really in place and should be improved
and monitoring on the effects of the EPC is limited.

- Integrated approach versus stand-alone measures
The EPC standard can be met by implementing several stand-alone measures; an
integrated energy concept is not required. However, realizing alternative energy
concepts implies that a more integrated approach towards building concepts is
necessary; with a focus both on reducing the energy demand and efficient or re-
newable generation. The EPC does not fulfill this requirement fully. In practice, im-
portant measures to reduce the energy demand are not taken and a preference is
given to (efficient) energy production. For example, optimizing use of daylight, good
insulation and avoiding cooling demand are not really considered.

3. What adjustments are needed to improve the impact of the policy instruments?

Where in the process is strengthening required?
Aspects to improve the Dutch policy in the field of sustainable building are:

- Performance requirements
The EPC is a thorough calculation method. However, as the standard becomes
gradually more stringent, the level of the standard is currently at a point that a high
guality implementation of the various measures is crucial. Furthermore, it is not
sufficiently known, if the energy performance is actually met in practice. On the
longer term, it is perhaps more straightforward to introduce operational energy
performance requirements (measurement of energy consumption as the building
has been completed)

- Area development
For an overall optimal energy concept, it is important to take the surroundings of a
building into account. This is necessary to tune heat and cold demand of an entire
area and avoids over dimensioning of individual systems.

- Building process
A number of issues in the process towards sustainable buildings can be improved.
Realizing alternative energy concepts implies that more integrated approach
towards building concepts is necessary. This means that all parties involved have
to change their way of working:

- Commissioners of a building have to have the opportunity to search the

needed expertise. Invite researcher from building institute, experienced
installers to participate in the building meetings.
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Municipalities often need to structure the tendering procedure for
sustainable building (currently often ad hoc initiatives).

Builders and project developers need to incorporate sustainable building
requirements into their daily practice. This also implies the need for a more
integral approach, for example in the form of integrated contracts.
Installers should be getting a more dominant role throughout the process.
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6)/ 7

With regard to the implementation of AES in buildings in general (the goal of Art. 5)
progress is observed International legislation, as Art. 5 of the EPBD, combined with
other driving forces such as: 1) existing national energy polices, 2) market for low
energy buildings and green image 3) favorable economy for several AES 4)
currently strongly fluctuating energy prices, contribute to this successful
implementation.

Furthermore, it has been found that Art. 5 of the EPBD offers opportunities to
broadening the scope of the consideration of AES and to generate a fair level
playing field for various options for a sustainable energy supply in buildings.

The status concerning the feasibility study obligation is that most countries have
transposed the requirements into their national legislation. However, operational
legislation, technical guidelines and support tools take much more time to be fully in
place.

It can be concluded that national legislations are functioning, however not optimally.
This means that adjustments, tuning of legislation and/or support mechanisms are
highly recommended.

During the SENTRO-project, the following preconditions towards optimal function-
ing of Art. 5 are observed:

- Increase awareness of the obligation of Art.5 and its national transpositions.

- Structural embedding of the consideration of the energy concept (building
shell & AES) into the activities of key actors in the building process.
- Guarantee of the quality of a feasibility study.

Currently, it is often not clear yet how the quality of the feasibility study is
guaranteed, and who is responsible for the control.

The SENTRO handbook can be regarded as first step towards a quality
protocol for performance of feasibility studies.

- Proper compliance systems (Art.5 EPBD).
Without a proper compliance system in place, the feasibility study

requirement (Art.5 EPDB) holds the risk that calculations/reports are made,
but there will not be much impact in practice.
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Possible solutions for improved compliancy within the Art.5 feasibility study
legislation:

(0]

Issue the building permit not until detailed specification of building
and systems have been defined (for example as in Germany and
Switzerland). In addition, it is essential that AES are requested by
design terms or at least valued within design terms.

Set obligations to implement cost-effective AES selected by national
studies (for example as in Spain and Portugal).

Control if the consideration of the feasibility of AES has properly
taken place by random checks. These random checks have to cover
the calculations as well as the building practice.

Introduce penalties for ignoring or not fulfilling the legislation.

Assure sufficient capacity, resources, and skills at local authorities
for their enforcement tasks.

- Coherent requirements, supported by simplified clarifications and tools.
Indication of which software is reliable and starting points for the detailed
feasibility calculation.

For instance, it is necessary to:

(0]

Improve conditions for proper (holistic) and reliable investment cost
evaluation.

Increase awareness of the sensitivity of the outcomes for energy
prices and environmental issues (especially emission factor of used
electricity).

Gain insight in reliable performance data of alternative energy
systems.

Standardize technical regulations and outcomes.

Insight on national, regional and preferable also on local level in the
potential of alternative energy systems (as mentioned in Art.5 EPBD)
is available. This means maps indicating geothermal conditions,
available waste heat sources, energy-infrastructure etc. This type of
information should be available during the planning phase of a
building project.

- Extend the feasibility requirement to buildings with a total useful floor area
over 1000 m?, as it is common that new housing areas exist with large
number of small houses.
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For each of the seven countries the main conclusions and recommendations for
policy makers are given below.

Denmark

The municipal heat plans should be revitalized and should include a
feasibility study on the potential integration of AES at regional level, at
district level and/or at building level.

The use of district heating and AES in new districts with new or low energy
buildings should be evaluated including a regional energy scenario.

The use of AES at building level in areas withtout district heating should be
stimulated.

Beside it should be mentioned that the governmental energy strategy includes that
district heating should include further AES and should substitute natural gas in ar-
eas with a heat surplus.

France

Complementary to the general recommendations that are listed above, it would be
favorable for more dissemination of AES in France through the feasibility studies

that:

A more thorough compliance checking of due application of the regulation is
implemented.

Several administrative hindrances (Architects des Batiments de France) in
the building permit authorization circuit are soften up or suppressed.

A wide information and training campaign towards architects, consultants
and local authorities (in charge of compliance checking) is conducted.

More globally, the amount of money for studies in building project is revised
to ensure that the preliminary evaluations are conducted on a sufficiently
well assessed technical situation.

Lithuania

Transparent state policy concerning AES in new buildings is needed.
Primarily, the installation of alternative system should be the economically
attractive option; the proper financial support mechanisms must be intro-
duced.

The analysis of AES for the new buildings process should be concretized;
maybe the bigger attention should be paid to the public, complex buildings
or blocks of buildings.

The responsible institutions (primarily the Ministry of Environment and The
Ministry of Economy) should cooperate seeking properly implement the Art.
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Poland

5 of EBPD requirements in legal base. Other parties (consultant, designers,
etc.) should prepare the common attitude towards AES future in Lithuania.
The detailed monitoring and analysis of already completed project should be
carried out in order to clarify main disadvantages, mistakes or benefits.

The certificated methodology is needed in order to analyse AES installation
possibilities for various types of buildings.

The educative work should be carried out; the information dissemination
between designers, consultant and clients is needed.

In Poland, still the cost of kWh produced in conventional way is cheaper
than the same amount of energy produced in alternative way. The price of
coal-produced energy must rise and/or subsidies for alternative energy sys-
tems producers must be created.

Lack of obligatory act requiring use of feasibility studies should be turned
into duty as soon as possible.

More information in media can help waking people up with using AES and
change their old fashion thinking as well as lack of interest in exploitation
costs. Lack of environmental awareness can be seen at Polish developers
and architects.

Investors interested in AES should get help from government in any form. In
addition, government, producers and distributors of alternative energy sys-
tems should co-operate.

Preparing feasibility studies should be put on architects and planners.

Slovenia

Minimum requirements for building should in future focus also on RES and
not mostly on RUE requirements.

Additional specific calculation methodologies (apart the official EPBD
methodology) should be allowed for some less common AES technologies
or when detailed simulations may demonstrate the benefits of AES.

Best practice cases of AES should be systematically collected and made
available to the new investors.

Training of designers and information of decision makers should be
intensified. Normally, the energy consultants are specialized on one AES
technologies, but due to the lack of knowledge, the other AES may not be
equally treated.

The ministry should consider the control of the content of feasibility study as
a part of the design documentation when the building permit is requested.
Municipal public servant that checks the design documentation is not a
professional and can only check the presence and the structure of FS, while
the content and the message of the FS is not a subject of checking. This
may be a missed opportunity to create an important database of energy,
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costs and environmental indicators that would be very helpful in the first shift
of AES in the early planning phase.

- The designers and investors should be awarded if AES are implemented
either by omitting an unfavorable request in design, or by incentives (where
possible) or by a national label indicating “green” aspect of the building.

Sweden

The Art. 5 in the EPBD directive is implemented in the Swedish legislation since
2006 but the authorities do not call for a feasibility study when dealing with the
building permit of a project because they consider the Art. 5 is fulfilled already.
This position is based on the fact that in the majority of Swedish cities, district
heating systems are well developed and mainly based on domestic waste or
biomass fuel. When there is no access to district heating it is most common to use
biomass-fuel or heat-pumps. These alternatives is the most economical to choose
due to high taxes on fossil fuel and electricity.

The law could be more specific on which energy systems that should be considered
as an alternative energy systems. The knowledge on the environmental impact of
different energy sources used in different energy systems could be improved.

The Netherlands:
The consideration of the technical, economic and environmental feasibility of AES
(art. 5 EPBD) is currently covered by the Energy Performance Standard. As it
appears the standard has impact, in particular it leads to more use of heat pumps,
and heat pumps in combination with heat and cold storage. However to explore
AES -e.g. decentralised energy supply based on renewable sources, district
heating and cooling, CHP as mentioned in art 5- to its full potential, improvements
are needed. It is recommended that the following issues have to be taken into
account in adaptation of policy instruments and their additional support
mechanisms:

Surroundings (especially collective AES);

Integral energy concept (good overall concept tuning energy demand and

energy production, low energy performance).

Actual performance data and requirements

Improve the enforcement, as it has now serious shortcomings and will become

more important when the standard becomes more stringent.

Calculations tools have to be regularly kept uptodate

Besides top down policies, it is essential to stimulate changes in the building
process. The responsibility regarding quality, including energy performance of the
building has to be clearly arranged from planning till operation phase. The project
could to be conducted and supervised by a professional (eg. architect, project
developer, building specialist). Furthermore, it recommended to:
Actively incorporate innovative expertise and sustainability requirements in the
building process; Invite experts in the building team, and,;
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Adapt tendering and contracting procedures.
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. 0 :
Denmark Sgren Aggerholm Danish Building Research Institute Adviser regarding energy regulations
Denmark Ejner Jerking Erhvervs- og Byggestyrelsen Government official
Denmark Palle Jgrgensen Boligforeningen Ringgarden Director
Denmark Lars Kvist Arkitema K/S Environmental leader
Denmark Sven Mertz NCC Danmark A/S Environmental coordinator
Denmark Jens Rgmer Olsen Universitets- og Bygningsstyrelsen Project coordinator
Denmark Rie @hlenschleeger | Akademisk Arkitektforening Arkitekt MAA
( Myriam Normand City of Besancon Building Technical manager
( Vincent Malherbe City of Antibes Energy Manager
( Francois Jourdan Association Compagnons du Devoir (private Energy manager

building manager of a stock of more than 120

buildings)
( Philippe Chartier SER (Renewable Energy Syndicate) Technical advisor
( Sophie Brindel Beth Architect
( Francis Tiffaneau CERQUAL (Energy performance qualification of | Energy expert

buildings)
( Marie Christine Ministry of Housing and Construction Head of department

Roger

( Roland Fauconnier | FFB (French Federation of Builders and Technical expert
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Building enterprises)

Jean Paul
Dallaporta

ANAH (National Agency for Building
Renovation)

Director

Jacques Daliphard

BOUYGUES (French largest building
contracting enterprise)

Energy manager

André Pouget

BET André Pouget (energy consultancy)

Energy consultant

Bernard Sesolis

TRIBU Energie (energy consultancy)

Energy Consultant
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