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Executive Summary For Policy Makers

In the European Union, the buildings sector accounts for 40% of the total energy
use. It is the sector offering the biggest single potential for energy efficiency im-
provement and the reduction of CO, emissions.

An estimated one-fifth of current energy consumption in buildings could be saved
by 2010. To translate this potential into reality, policies are needed that raise
awareness and encourage more efficient building design and the use of more effi-
cient technologies. In Europe, the Energy Performance of Buildings Directive
(EPBD), is set to promote improvements in energy performance of buildings, with
requirements that are expected to become more stringent over time.

One of the components (Art.5) of the Directive on the Energy Performance of
Buildings (EPBD) (2002/91/EC) prescribes obligatory consideration of the feasi-
bility of Alternative Energy Systems (AES) for all new buildings with a total use-
ful floor area over 1000 m”. The article has been included in order to promote en-
ergy savings that can be achieved by energy efficient supply systems and renew-
able energy systems, as opportunities for these systems are generally not explored
to their full potential. Measures that reduce the energy demand (e.g. insulation) of
a building are largely covered by other articles in the EPBD.

Feasibility studies in Article 5 of the EPBD (2002/91/EG)

[..] For new buildings with a total useful floor area over 1000 m?, member
states shall ensure that the technical, environmental and economic feasibility of
alternative energy systems such as:

- decentralised energy supply systems based on renewable energy,

- CHP,

- district or block heating or cooling, if available,

- heat pumps, under certain conditions,

are considered and is taken into account before construction starts.

In November 2006 the European SENTRO project (Sustainable Energy systems in
New buildings — market inTROduction of feasibility studies under the Directive
on the Energy Performance of Buildings) is started. The main aim of the
SENTRO-project is to develop and promote an approach to effectively incorporate
the feasibility studies for alternative energy systems (Art.5 EPBD) in the common
building practice.
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This summary presents the main outcomes of the SENTRO-project for national
and international policy makers.

General findings concerning the functioning Art.5 of the EPBD

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 [status March 2007, Sijanec Zavrl, M. et al. (2007); Joosen, S. et al.
(2008)].

Moreover, the feasibility study requirement (Art.5 EPBD) is transposed in various
ways into the national legislation of 27 EU-MS [Sijanec Zavrl, M. et al. (2007)].
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
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 predefine the use of AES corresponding to the scope of
Art.S.

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 are needed to achieve more impact in
practice. This means that adjustments, tuning of legislation and/or support
mechanisms are highly recommended.

With regard to the implementation of AES in buildings in general (the goal of
Art.5) progress is observed [Sijanec Zavrl, M. et al. (2007); Hansen, K. et al.
(2007)]. 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, 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 potential for AES is
considerable: only by heat pumps and solar thermal systems savings up to 10% of
the final energy demand in buildings in 2020 can be reached [EHPA, (2008);
ESTIF, (2007)].
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Specific national findings concerning the functioning Art.5 of the EPBD

The lessons learned of the evaluation depend on the national status and way of
transposition. Three situations have been distinguished.

For countries with implicit transposition for proper functioning of Art.5 fine-
tuning towards tailor made solutions is needed. Usually implicit transposition
concerns existing legislation, such as energy performance requirements in building
standards and/or predefine of district heating system under certain circumstances.
From the evaluation it appears that the legislation is functioning. Nevertheless,
adjustments are recommended to optimize the impact, for instance by:

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.

The developed approach to incorporate the consideration of AES in the
building process

In the SENTRO project 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.

At district level, the planning stage should include feasibility studies of the
potential for inclusion of AES at district level or at building level, so that
considerations and limitations regarding the use of alternative energy systems at
building level are well thought out. Municipal energy plans can have a
considerable influence on the possibilities for incorporation of AES at building

" Think of surrounding aspects such as: geothermal conditions, opportunities to use waste heat, infrastructure
and specific environmental legislation.
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level, and some AES's are maybe better integrated in a district heating system than
in the individual buildings.

At building level, awareness for the opportunities of AES has first of all to be
raised during the program and proposal of the building project.

As support shining examples of successful 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. 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
technical, financial, environmental and organizational 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 studies must be available when the
final decision is made (often at project stage, preferable before that stage) on the
building’s energy system.

The approach, including supporting tools as the checklist and the handbook is
visualized by Figure 1.

It has to be stressed that besides new buildings the developed approach and the
supporting tools are as well applicable for refurbishment projects in which the
energy supply system has to be reconsidered. The focus of the approach is on the
development of individual buildings. Often the development of a new building
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.

% There is a universal English version available (Wahlstrom, A.etal (2007)). This universal format can serve
as guidance for the preparation of national handbooks. This is necessary, because great variation in national
circumstances with respect to as well legislation in place as building practice. For the 7 SENTRO-country

these national handbooks are available.
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Figure 1 Activities to incorporate the feasibility study in the
building process, including supporting tools.
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Lessons learned from testing the approach (field trials)

There are large differences in: 1) the national status of the transposition of the
feasibility study part of Art.5 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.

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.

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.

- 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.

Recommendations for further improvements of the approach

The field trial concentrated on the early stages of the building process. In almost
all cases this has lead to serious 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 a number
of 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.
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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 / 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.

For more detail background information is referred to the reports published on the
project website www.sentro.eu.
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