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In the European Union, the housing sector is currently
responsible for 25.9% of overall energy consumption
(see Figurel). Combined with offices and other non-
residential structures (e.g. schools, hospitals), this
means that one third of all energy in Europe is being
consumed by buildings.

Unlike other sectors, most notably transport, the
saving potential is much greater in the building sector
and can be achieved cost effectively and by using
the readily available technologies shown in the
following section of this brochure. Figure 2 shows
the economic mitigation potential across different
sectors, illustrating why energy savings in buildings
should be among the prime targets in energy and
climate change policies.

In order to support policy development, the European
Commission funded a cluster of ECOBUILDINGS
projects under the 61" Framework Programme. Among
other activities, these projects worked out a range of
recommendations for facilitating the uptake of new
technologies and for stimulating the refurbishment
of existing buildings.

The increasingly demanding regulatory environment
with the recast of the European Energy Performance
of Buildings Directive (EPBD) and related policy
frameworks provides clear targets for new

construction. The challenge is greatest within existing
building stock on account of its sheer volume and
owner and user prerogatives. ECOBUILDINGS
research has collaborated with other sectoral studies
underscoring the importance of regulatory measures
to be supplemented by incentive mechanisms,
information and awareness raising campaigns,
enhanced training courses for building sector
practitioners as well as the growth of energy services
for mainstreaming the acceptance and practice of
saving energy among households, building users,
industry practitioners, and the general public.

Figure 2: Economic mitigation potential by sector in 2030 (world
total in GtCO,-eq/year)
Source: IPCC Fourth Assessment Report: Climate Change 2007

Figure 1: Final energy consumption by sector in the EU-27, 1990-2006, Source: European Environment Agency



A wide range of technologies for improving the energy
efficiency of new and existing buildings is currently
available on the market. Figure 3 provides a structured
overview of the state of the art in technologies for
the building sector. This overview is divided up into
eight categories; insulation, ventilation, heating,
cooling/lighting, electrical energy, building envelope
and glazing, and control and

monitoring systems. It includes both

cutting edge innovative

technologies and more

traditional, and often

more cost-effective

technologies. Full

electronic access with

links to descriptions and

information on each of the

technologies is available

via the ECOBUILDINGS

website.

An analysis of best practice

models shows that the right mix

of technologies allows the

construction of new residential

buildings that are simultaneously

highly energy-efficient, cheap and

without any compromises for comfort.

Figure 4 (see next page) shows a

comparison of typical energy consumption

for heating in multi-storey residential buildings

in Western and Central Europe. The best

practice example is representative of an entire

new generation of buildings set up after 2005. In this
specific case,! the actual construction costs for the
building were 1,450 Euros per m2, and even though
the building easily meets passive house standards,
each apartment has a balcony/terrace and the building
includes all common features like an underground
car park.

Figure 3: Overview of state-of-the-art technologies in the building sector
Source: ECO-BUILD Project

Online version: www.ecobuild-project.org/technologies
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This brochure presents the key policy-relevant findings
of the ECOBUILDINGS projects in the form of a 10-
step recipe for success.

1. Choose technologies that offer energy efficiency

2. Prioritize cost-effective technology(s): insulation
and passive measures come first

3. Outsource retrofits to achieve real savings: make
use of energy services and contracting

4. Monitor, regularly the implementation and
operation of renewable technologies and building
systems

5. Combine financial incentives with complementary
and policy measures

6. Address the skill gap with training and educational
support

7. Raise end-user awareness and facilitate
behavioural change

8. Base calculations on life cycle resource use and
costs

9. Regulate and enforce policy measures

10. Demand political leadership

As mentioned previously, Building Codes place
increasingly high demands on new constructions.
This means that the main energy savings are to be
made in the refurbishment of the existing building

stock. This is usually more expensive than designing
an equally efficient building from scratch. Whilst many
technologies effectively pay for themselves over their
lifetime, the initial investment in the refurbishment
measure must be made. In order for improvements
to be as cost-effective as possible, it is therefore
necessary to prioritize measures allowing for the
greatest energy savings at the lowest costs and
increasing rather than decreasing the scope for future
improvements (avoiding ‘cherry-picking behaviour’).

Although each building needs to be assessed
individually to find the most effective bundle of
measures, the most efficient strategy is usually first
to reduce energy consumption and then to optimize
the supply. If the aim is to reduce the amount of
primary energy needed to heat a building, for example,
the insulation and air-tightness of the building need
to be improved first. This immediately reduces the
energy requirement of the building. Second, the
amount of energy needed can further be reduced by
switching to a more efficient heating system. This
should occur after the building has been insulated,
otherwise the system will be over-sized. Third, a
switch can be made to supplying the heating system
from a renewable source of energy. The first two
measures mean less energy is needed; a much larger
percentage of the remaining energy requirement can
therefore be met by renewable energy. If the switch
to renewable energy is made before the building is
insulated, it is simply a waste of renewable instead
of non-renewable energy.

Figure 4: Best practice example
(heating demand in kWh/m?/year)
Source: ECO-BUILD Project



Despite the advantages they offer, energy-efficient
measures often fail to be implemented. The ECO-
BUILD project therefore examined some of the main
obstacles to the realization of these advantages,
including lack of awareness, financial constraints,
etc.

One of the simplest solutions to overcoming these
obstacles is to outsource energy efficiency, for
example as depicted in the standard model in Figure
5. Increased use of energy services can, under certain
conditions (where savings are guaranteed, where
refurbishment and energy provision are combined),
help to achieve significant energy savings, even in
the rented residential sector, which is one of the
most difficult sectors to tackle due to the landlord-
tenant dilemma. Using energy services offers a
technology-open approach to improving the energy
performance of buildings, whilst also providing
improved access to capital and to trained personnel.
Most importantly, energy services turn energy
efficiency into a profitable commodity adding a tangible
motivation for saving energy. Energy is often simply
wasted because it is an ‘invisible’ resource for the
normal end consumer.

In order to promote innovation and competition and
to protect clients, particularly in rented
accommodation, energy services should operate

Figure 5: Energy contracting; Source: Berliner Energie Agentur

within clearly defined parameters as to how much
risk both clients and contractors can be expected to
bear.

Increasing the use of energy services in the residential
sector requires legislative changes. On the one hand,
it is necessary to ensure that the relevant laws allow
the use of energy services and that, for example, the
costs can be apportioned to the tenants. There will
be little interest in energy services where they imply
additional instead of reduced costs. Opposition from
interest groups has played a role in hindering such
changes at the national level. For this reason, the
EU should stress the urgency of the matter by
requiring action to be taken.

In this context, ECOBUILDINGS recommends the
following:

a) A Directive explicitly requiring that the
landlord/tenant dilemma be addressed by Member
States.

The Energy Services Directive does not go far
enough. Member States require added momentum
to overcome objections at the local and national
levels. Member States should be given clear
goals on addressing the landlord-tenant dilemma
and a timeframe within which to achieve them.



b) Standardization of contracting and energy services
to ensure improved transparency and help reduce
transaction costs.

Standardization of services, contracts and other
variables will help improve transparency and
hence competition and awareness of what is being
offered and at what price.

¢) The introduction of service structures for energy
contracting appropriate for the residential sector.

The Pay As You Save model of financing energy
refurbishments is particularly suitable for the
residential sector as it offers the client increased
freedom, while reducing the risk of the investment
being defaulted on for the investor.

d) A clear definition of maximum risks for residential
clients is recommended when using Energy
Contracting.

Energy refurbishments do not always pay for
themselves. To protect clients and increase
innovation, it is necessary to set cost ceilings of
what energy services may cost. This is particularly
necessary in the rental sector.

e) The efficiency of the entire building stock must
be increased.

As energy refurbishments and services allow
lower operating costs, it may make sense for them
also to be carried out by non-profit organizations.
In social housing , for example, it makes financial
sense for the local authority to operate its own
energy services programme. In this way other
goals can also be achieved, for example, tackling
fuel poverty.

f) Public tenders concerning refurbishment should
include energy services.

Energy services offer an alternative to some
products. The most effective measure is the one
that should be awarded the tender. This may be,
for example, the operation of building systems
rather than their replacement.

g) Energy contracting should include energy
refurbishments wherever possible.

The largest savings are to be made within the
framework of refurbishment. The use of energy

services should always include refurbishment
measures where possible.

While, ideally, energy efficiency should pay for itself
through reduced operating costs, it is unrealistic for
this always to be the case. In the residential sector
particularly, where potential savings are lower, it may
be necessary to create additional incentives in order
to stimulate the take-up of energy services. One of
the main problems with smaller properties such as
in the residential sector is that the potential savings
decrease with the size of the property, whilst the
transaction costs do not. For this reason, the option
of creating ‘building pools’ should be examined.
‘Building pools’, i.e., groups of properties, are one
way of reducing transaction costs, as all the buildings
are dealt with in one contract rather than each
requiring a separate contract. Where energy services
are still not an attractive option, it will be necessary
to create added incentives. Effective incentives might
include, e.g., waiving energy taxes in relation to the
savings achieved or waiving Value Added Tax on the
services being performed. The introduction of a
carbon tax remains the simplest method for promoting
increased energy efficiency as long as it is high
enough to bring about change. Although short-term
disruptions to production can be expected, the benefits
are a clear message as well as a clear policy direction
for all stakeholders rather than the current variety of
partially conflicting approaches.

Regular monitoring and maintenance of building
systems is essential to ensure maximum energy
performance. All technologies, whether traditional
or renewable, will tend to lose efficiency if badly
installed, not adequately calibrated or incorrectly
operated.

Figure 6 depicts a specific example of the energy
efficiency refurbishment of a public building.2 As the
figure shows, the actual energy consumption after
refurbishment turned out to be more than twice that
projected by the planners. A small part of this
difference could be traced to bad installation, but a
much larger proportion was due to a lack of calibration
of the new system and regular monitoring.



Figure 6: Improvement ineffectiveness through monitoring
Source: ECO-BUILD Project

While this specific case may be a remarkable example
of the need for monitoring in general, it is estimated
that as much as 20% of a building’s energy
consumption can be reduced by adjusting the settings
of building systems to complement one another and
match user requirements.

Financial incentives function as a catalyst for engaging
other elements in the building sector, and, if sustained
over time, can produce an important multiplier effect
for the number of energetic retrofits undertaken. The
availability of grants and loans is often accompanied
by a marketing campaign to reach out to and inform
the public, so awareness is increased among active
applicants and knowledge further disseminated by
word of mouth and indirect access. The demand for
retrofits on account of the financial incentives offered
produces a need for qualified experts to review and
monitor the work proposed and ensure that targets
are being met. Similarly, if the financial instruments
targeted the commercial sector and the rental housing
market, this would generate a higher scale of retrofits
and stimulate a need for the technical services of
energy contracting companies. The inter-relationship
among the various elements proves beneficial to
each in strengthening their respective market
penetration and in doing so helps facilitate the
inclusion of energetic retrofits within the existing
building inventory.

Figure 7: Financial incentives: Scope of action for national governments, Source: ECO-BUILD Project



Training and Education

Among the major barriers to accelerating the
application of energy efficiency measures within the
building sector, there are the lack of specific technical
knowledge, understanding of practical alternatives,
professional capacities as well as limited industry
and public acceptance to mainstream energy-efficient
measures and practices. Forming the capacities of
building professionals and practitioners for energy
savings lies at the heart of changing the way buildings
are constructed, rehabilitated and maintained. The
EU and national governments respectively should
enhance initiatives, programmes and projects to
increase the capacities of the construction industry
for energetic retrofitting as well as to focus attention
on the employment opportunities of energy efficiency
in the building sector as a means of increasing the
awareness and acceptance of the benefits of the
developing green economy.

TRAINING RESOURCES

Training and Education

Awareness Raising

With residential housing accounting for approximately
70% of the European building stock, increasing
awareness and understanding among households
of the instrumental role the building sector can play
in reducing energy consumption and CO, emissions
is an essential component of an integrated climate
change strategy. Adopting energy-efficient practices
and cost-effective measures, the low-hanging fruits
of energy savings, offers the greatest environmental
impact and provides a means to transform individual
and societal behaviour towards a low-carbon lifestyle.
Information complemented by energy services
facilitating constructive action provides alternatives
and opportunities for end-users to embrace energy-
saving practices and technologies. ICT tools such
as smart metering allow households to receive real-
time information on energy consumption patterns
and related impacts, potentially fostering increased
environmental awareness and behavioural change.
The growing trend of consumerism in household
appliances and electronics has reduced much of the
efficiency gain in Europe, particularly in countries
with increasing comfort levels. By raising the profile
of energy use in households, it stands to help prevent
the ‘rebound effect’ that tends to offset energy
efficiency
gains with
increased
consumption
in other
areas, which
may range
between 10-
40% in the
residential
sector.3

Figure 8: Types of energy consumption in households
Source: World Business Council for Sustainable Development



Models and initiatives for the building industry have
been developed to foster an integrated and energy-
saving approach in design and development, including
life-cycle analysis, Building Information Model (BIM),
Energy Efficiency Buildings (EEB - model of the
WBCSD), Lead Market Initiative (EC). Such tools,
particularly ICT-enabled, have been documented by
the Climate Group (2008) to have the potential to
reduce emissions from buildings by 15% by 2020.
Moreover, the holistic and integrated approach offered
by these tools aims at reducing communication errors
among construction project participants, documented
by the Europe Innova, STAND-INN Project, which
registered building damage comprising 5% of each
investment and increased construction costs of 25-
30%. BIM, offering a common platform for
communication, life cycle costing, energy efficiency
analysis, supplier project information, end product
simulation, among other outputs, prototypes the ideal
seamless functioning of a sustainable and energy-
efficient industry.

Legislation is instrumental to fostering awareness
and action towards a lower energy-consuming society.
National and local governments, often guided by EU
policies, bear the primary responsibility and are looked
upon by other sectors of society to set the cornerstone
for energy policy in the broader sense and this context
for the building sector. According to MURE database,
in the household sector among the EU-27, Member
States have on average 15 ongoing policy measures
implemented concurrently. The EPBD is one of several
EU policy directives aimed at promoting change in
the building sector through harmonized standards,
certification and inspections of systems. Moreover,
the Energy Efficiency Directive is playing an important
role in delegating responsibility to other sectors and
mandating power companies to meet specific energy-
saving targets, which, in turn, have fostered
information campaigns on efficient practices targeted
at households and property owners. Consolidating
the fragmented building industry around harmonized

building product standards is the challenge of the
Construction Products Directive (89/106/EEC) and
pending regulation underscoring the concept of life
cycle planning. The impact of such regulatory
measures has yet to be fully assessed, but initial
indications regarding EPBD implementation suggest
a lack of expertise and legislative discrepancies on
national and regional levels. Weak political will and
a lack of co-ordinated support on the part of
stakeholders have thwarted significant energy savings
in the building sector.

The traditionally fragmented nature of the building
industry can benefit from broader guidance beyond
that of its local or national associations and authorities
for purposes of the harmonization of products or
services, legal contracts and technical expertise. In
such cases, the EU could facilitate conformity, as in
the case of the CEN standards, as well as bring
valuable higher level visibility to an issue, such as
that of the landlord-tenant dilemma. Given the global
pressure to reduce energy consumption, EU action
is instrumental in generating and accelerating the
use of instruments, models and technologies to
promote the better use and management of energy
resources.
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