OVERVIEW AND OUTCOMES

1. General information

2. Objectives

The Concerted Action EPBD (CA EPBD)
is a joint initiative of the European
Commission and EU Member States and
its main objective is to assist EU Member
States (MS) transpose and implement the
recast Directive (Directive 2010/31/EU)
on the Energy Performance of Buildings
(EPBD), published on the 19th of May
2010. It is a sequel to initial Concerted
Actions that dealt with Directive
2002/91/EC, published on the
16th of December 2002.

The three principal objectives under the
topic of inspections are:

The recast EPBD sets down requirements
for inspection of heating and airconditioning systems and allows for a
number of options and alternatives. The
CA EPBD has been concerned with
understanding the changes in scope of the
recast Directive; how they would require
adaptation of existing inspection and
advice schemes; the evaluation and
reporting of alternative measures where
chosen; and extension of the inspection
concept to include remote monitoring and
control.
This report summarises the main
outcomes of the discussions devoted to
inspections in 2011-2012, including
conclusions and statistics about national
plans on specific issues. During this
period, three large meetings were
organised, each gathering more than 120
MS representatives, with the focus being
on the transposition of the recast
Directive into national law.

i. to develop a wider understanding of the
detailed requirements of the EPBD in
regard to inspection of heating and airconditioning systems;
ii. to assist MS in the formation of their
national regulations for both
inspection schemes and alternative
measures; and
iii.to help develop the methodology
whereby it can be shown that
alternative measures have an
equivalent impact to inspection.
Awareness is maintained of technical and
legislative developments and standards
concerning the energy performance of
Heating, Ventilation and Air-Conditioning
(HVAC) systems, including monitoring and
control. In addition, a number of surveys
are carried out to discover what
developments are taking place in the MS
implementing the recast EPBD.

3. Activities under 'Inspections'
The activities organised under the topic of
Inspections are mainly technical
meetings, supported by preparatory
papers circulated in advance. The papers
set the meeting agenda, summarise the
current position, and supply some of the
material to be presented and debated.
Final versions of the papers are produced
after the meeting to record points raised
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during discussion, conclusions reached,
and any recommendations for future
work.
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3.1 Understanding and implementing
the recast EPBD

Often, surveys are carried out, in the
form of questionnaires to CA members, to
ascertain the current status in MS and
provide material for discussion. Questions
have been asked about the
implementation options that have been
chosen, the working practices adopted,
future plans and developments,
assessment of costs and benefits, use of
standards, and perceived needs and
difficulties.

The recast Directive contains significant
changes relating to the inspection of heating
and cooling systems. They alter scope,
reporting requirements and treatment of
alternatives to inspection. The recast EPBD
also allows advice as an alternative to
inspection of air-conditioning – an option not
previously permitted. Also, the inclusion of
‘technical building systems’ (TBS) under
article 8 of the Directive introduces a wider
range of building services equipment to
which attention must be given after
installation.

These activities are described below
under four subject areas comprising:

3.1.1 New requirements of the recast
EPBD

a) the changed scope of the recast EPBD;
b) review of inspection schemes and their
impact;
c) alternatives to inspection; and
d) automatic monitoring and control.

In April 2011, a report from the CA
concluded that most MS had not yet
decided how to alter their inspection
schemes and other measures to
incorporate all the changes brought in
by the recast Directive. Some MS,
however, were considering provision of
advice on air-conditioning instead of
inspection. The new options to adjust
inspection periods by reference to age,
size and type of equipment, and allow
automatic monitoring and control as a
partial substitute, had not yet been
explored.

One additional short paper, available at
the CA EPBD website, was produced on
building monitoring as a cost-saving
alternative to more frequent inspection,
the purpose being to present the case for
legislators to include monitoring as a
future option within newly drafted
national regulations.
Table 1:
Summary of
replies to the
questionnaire of
October 2011,
from a total of 16
Member States
who responded.
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3.1.2 Plans for implementation
A survey was carried out in October 2011 to
re-examine the position when the plans of
MS were further advanced. A summary of
survey results for the direct answers (‘Yes’,
‘No’, etc.) regarding inspection of heating
systems is given in Table 1. Many additional
comments were received in free text, and
were discussed in December 2011.
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Figure 1: Implementation of
inspection or alternative measures.

Plans by MS for adaptation to the new
requirements have to be completed in
time for the application dates of January
2013 (public buildings) and July 2013
(other buildings), as defined in article 28
of the recast EPBD. About half of the
respondents to the survey had not yet
embraced the new definitions affecting
the scope of inspection (articles 14 and
15) and the new reporting arrangements
that would fully cover the points set out
explicitly in article 16 of the EPBD
recast.
Seven MS planned to offer advice instead
of inspection for air-conditioning systems,
and would then cancel the mandatory
status of inspection schemes for airconditioning where these were already in
operation. The choice of inspection or
advice for both heating and cooling
systems (updated to February 2013) is
shown in Figure 1.
In general, the actions on technical
building systems had not been brought
together as a coherent response to article
8, and the necessity for further regulation
remained to be decided.
The scope of inspection has been changed,
with new options and alternatives and
additional reporting requirements.
Alternative measures in the form of
advice can now replace inspection of airconditioning systems as well as heating.
3.2 Inspection schemes and their
impact

Inspection schemes were brought into
operation under the EPBD in January
2009. By May 2012, over three years of
working experience had been acquired,
and it was timely to review the schemes,
see how well they were working, what
impact they had, and whether they
offered good value for money.
3.2.1 Review of air-conditioning
inspection schemes
The operation of air-conditioning
inspection schemes was investigated in

May 2012 and a discussion was held on
what modifications were thought
necessary. A review had already taken
place in the UK.
A survey had been sent to CA participants
to ask if they had reviewed their schemes,
assessed their cost-effectiveness, and
held opinions about the CEN standard
15240. Replies revealed that 5 of the
15 MS who responded had reviewed their
schemes, but none had assessed their
cost-effectiveness.
Earlier CA EPBD work had indicated that
many MS do not make full use of the CEN
standard1 for inspection of airconditioning, and it was intended to
explore the reasons before the standard is
re-written. Replies to the survey indicated
that no MS used the standard as a whole,
some (59%) used parts of it, and a large
minority (41%) do not use it at all.

Figure 2:
CIBSE Technical
Memorandum
TM44: Inspection
of airconditioning
systems, used in
the UK.

Guidance in the UK had been extensively
revised. The quality assurance and
operating rules had also been reviewed,
and a more detailed specification was
issued by the UK government in March
2012. The guidance is contained in a CIBSE
Technical Memorandum,2 the original
edition of which preceded EN 15240 and
had influenced its development.

1 EN15240: Ventilation for Buildings – Energy Performance of Buildings – Guidance for inspection of air-conditioning systems
2 CIBSE Technical Memorandum TM44: Inspection of air conditioning systems
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Table 2:
Part of a CA EPBD
survey on airconditioning
inspection
review, from a
total of 17 MS
who responded.

Problems to be solved included collection
of data, how to deal with incomplete
inspections, rules for distinguishing
between ‘simple’ and ‘complex’ systems,
and how reports could be made more
suitable for non-expert building owners.
The lack of data about installed
equipment and the amount of time
required to collect it was a widespread
difficulty, in particular for complex
systems. There is scope for data
collection by less-skilled staff to reduce
costs. Inspections were often incomplete,
through difficulty of access, but data
sampling for incomplete inspections was
considered acceptable when no serious
omissions were identified.
No uniformity was found in the way simple
and complex systems are distinguished. In
some MS no distinction is drawn;
elsewhere there are specific rules. For
example, one straightforward rule is that
a simple system is a unitary package in
conjunction with natural ventilation, and
anything else is to be regarded as
complex.
There was little experience of making
reports more suitable for non-expert
building owners, although the recast
Directive is now more explicit about
reporting requirements. In some national
schemes, the reports were poorly adapted
to the needs of non-expert building
owners, and therefore risked being
ignored. To avoid this, and comply with
the Directive, reports should be written in
less technical language and could be
Figure 3: Distribution of boiler age
in the Emilia Romagna region of Italy.

accompanied by a standard leaflet to
explain general principles and common
defects.
3.2.2 The impact of recommendations
given at inspections
The EPBD allows for alternatives to
inspection, and offers a number of options
for adapting or reducing inspection
requirements to save costs. The energy
saving impact of inspection schemes can
be assessed, and if found to be relatively
ineffective or expensive, a scheme can be
adapted or replaced using the available
options or alternative measures.
Impact depends on the extent to which
individual recommendations in the
inspection reports are taken up, but
little is known about the quality of
inspection reports and their influence on
building owners. In May 2012, the CA
considered what had been done to
examine inspection schemes, how the
information in reports could be used for
various purposes, and if there were
barriers (other than cost) to doing more
to evaluate impact and costeffectiveness.
A questionnaire was sent to CA
participants to ask how the information in
inspection reports is used. Possible
additional uses identified were: to add
detail to energy performance certificates,
to steer incentive schemes, to support
regulatory intervention for the
replacement of old equipment, and to
inform the updating of inspection
methods, standards, and benchmarks.
One example is to use inspection reports
to collect information on the age of
installed boilers for national statistics and
modelling. The IEE project ‘MOVIDA’ had
used data from the Emilia Romagna region
of Italy to show the age distribution of
810 heating systems.
A national boiler stock model can be built
using age of installation in conjunction
with other factors, such as efficiency
(which can be estimated approximately
from boiler age), fuel, power, and
building type.
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There were no known studies evaluating
the impact of advice given as a result of
inspection, but four were found that
evaluate energy efficiency advice
campaigns. These are expected to have
some similarity and relevance to advice
following inspection. One of them was the
work done by the French national
environment and energy management
agency (ADEME) to assess the impact of
local energy advice centres. This used
phone interviews to discover the
percentage of users who engaged in
investments after the received advice,
and the extent to which the advice had
influenced the decision. It had provided
sufficient information to produce
quantified estimates of energy savings.
Another approach to impact assessment
was to develop a national model for boiler
stock, the number of inspections, the
recommended actions and take-up level,
and the energy savings that could
reasonably be expected from each of the
actions. A presentation described how this
could be done, in outline. Where
alternative measures were adopted
instead of inspection schemes, it could be
seen that a similar assessment
methodology was needed.
Although ideas on data collection, stock
models, and impact assessment have been
explored, it was concluded that relatively
little had been done so far to assess the
impact of inspection schemes. Of those
who responded to the survey:
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Figure 4:
Features of a
boiler stock
model.

> 7 out of 8 MS who have inspection
schemes had not analysed a sample of
the reports to assess their usefulness,
accuracy, or likely impact;
> 6 out of 7 had not carried out follow-up
surveys or similar work to find what
action was taken by building owners
after receiving the inspection reports;
> 7 out of 8 had not analysed the energy
saving impact of the inspection regime,
and were therefore unable to assess
cost-effectiveness or value for money;
> 2 out of 6 had used the information
collected during inspection to update
national models of the number and
types of boiler installed;
> none had used it for any other purposes.
Other than cost and unfamiliarity, there
were no specific barriers to carrying out
an assessment of inspection schemes.
Inspection schemes have been running
for 3 years and, in some cases,
reviewed. Little has been done so far to
evaluate their wider impact and costeffectiveness.
Figure 5: Impact of
the EIE (‘Espaces
Info Energie’, or
energy advice
centres) calculation
according to ADEME.

Figure 6:
Development of
energy figures
from inspection
records.

6

I N S P E C T I O N S

-

O V E R V I E W

A N D

3.3 Alternative measures

The EPBD allows for advice as a substitute
for inspection, which may still include
inspection in more limited circumstances.
For heating, the relevant wording of the
Directive is “... measures to ensure the
provision of advice to users concerning the
replacement of boilers, other
modifications to the heating system and
alternative solutions to assess the
efficiency and appropriate size of the
boiler.” For cooling it is “... measures to
ensure the provision of advice to users on
the replacement of air-conditioning
systems or on other modifications to the
air-conditioning system which may include
inspections to assess the efficiency and
appropriate size of the air-conditioning
system”. It is a requirement that the
overall impact of this approach shall be
equivalent to that arising from inspection.
If MS have chosen to provide advice
instead of inspection, they are required
to submit to the Commission a report on
the equivalence of those measures.
3.3.1 The requirement for equivalent
impact
There is no uniformity in approach to
either advice or inspection as the EPBD
does not require it, nor to the preparation
of what have come to be called
‘equivalence reports’. In April 2011 the CA
EPBD explored basic questions such as
what is relevant and necessary in an
equivalence report for heating systems,
and how should data for it be gathered and
analysed. The new option of alternatives
to inspection of air-conditioning will also
require equivalence reports.
If advice is to be offered as an alternative
to inspection it must include options for
system modification or replacement –
which might first need an inspection to
assess system efficiency and optimal plant
size. This raises a number of questions for
the CA EPBD to consider, such as:
> What type of advice can be considered
to fulfil obligations under the EPBD?
> How is the impact of advice to be
measured, and over what time frame?
> What data is required to do so?
> What would have been the impact of
inspection if that had been carried out
instead?
The approach to demonstrate equivalence
remained undecided, and there was no
consensus. Comparison with the impact of
an inspection regime in the same MS can
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only be speculative as no such scheme
exists. Comparison with other countries
that do operate an inspection regime may
have some limited validity, but factors
that impede comparisons include the
scope of inspection (relative to the exact
requirements of the EPBD) and variations
in climate, building stock, range of HVAC
systems, fuels used, and customary
installation practices. The EPBD does not
require MS with inspection schemes to
analyse and report on their energy saving
impact, and consequently there is no body
of data with which comparison can be
drawn.
There is no established methodology for
assessing the impact of alternative
measures and comparing it with
inspection, and no uniformity of
approach. This area remains under
active development.
3.4 Automatic monitoring and control

The recast EPBD refers to automatic
monitoring and control as an option to
reduce inspection frequency, and
encourages its use for benchmarking and
technical building systems. In articles 14
and 15 of the Directive the relevant words
are “Member States may reduce the
frequency of such inspections or lighten
them as appropriate, where an electronic
monitoring and control system is in
place” and in article 8 “Member States
may furthermore encourage, where
appropriate, the installation of active
control systems such as automation,
control and monitoring systems that aim
to save energy”.
Monitoring can also provide useful data
for performance comparison envisaged by
the EPBD (article 16 includes the wording
“The recommendations [in an inspection
report] may be based on a comparison of
the energy performance of the system
inspected with that of the best available
feasible system and a system of similar
type for which all relevant components
achieve the level of energy performance
required by the applicable legislation”).
Large-scale monitoring schemes allow
comparisons to be made between
installations, and offer a systematic
approach to performance measurement
and benchmarks.
3.4.1 Monitoring to facilitate or
replace inspection
In April 2011 the CA EPBD explored, in
outline, the capabilities and potential for
automatic building monitoring, and in
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particular how allowance might be made
for it in the regulations being prepared by
MS for the recast EPBD. The European
HARMONAC1 project (now completed) had
already indicated that monitoring is more
likely to be cost-effective than universal
inspection.
3.4.2 Inspection of HVAC through
continuous monitoring and
benchmarking
In December 2011 the leader of the
European iSERV2 project, Dr Ian Knight,
talked about the prospects for large-scale
monitoring of buildings. The HARMONAC
project, which measured and monitored
ventilating and cooling systems in office
buildings in different countries of the EU,
had found that delivered energy
consumption covered a very wide range
(10 to 320 kWh/m2.year). It showed that
some office buildings in relatively cold
countries (e.g., the UK and Belgium)
consumed more energy for cooling and
ventilation than others in warm countries
(e.g., Greece and Portugal).
There is little information on what makes
a specific HVAC installation energy
efficient in practice. Automatic
monitoring allows continuous feedback on
performance, thereby showing how
savings can be achieved and maintained.
Monitoring systems show real energy
consumption, and with actual data it is
possible to establish which systems
consume the least and which approaches
work best in practice and with people.
Centrally placed remote monitoring systems
require ongoing management and a system
to identify and report installations with
good and bad performance. Climate data,
building size and function, and other inputs
as ‘structural’ data all need to be taken into
account. Without experience to build on
initially, analysis might be unreliable, but
can be expected to evolve and improve with
time. The scale of data collection is
important and analysis can be carried out at
all levels, including national, regional,
district, city, estate, building and individual
systems, the aim being to develop
comparators (or ‘benchmarks’) from large
data sets.
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Figure 7:
System levels for
separate analysis.

still be required of those installations
provisionally identified as inefficient:
their selection would be subject to
specified criteria and may require expert
engineering judgment.
Presentation of the case for building
monitoring in national legislation for the
recast EPBD requires further thought and
convincing evidence. Following the
discussions within the CA EPBD, a paper
was prepared suggesting how to approach
the case for legislation. It was important
that new legislation should not
inadvertently close off the opportunity for
automatic monitoring of buildings in future.
Automatic building monitoring and
control is recognised by the recast EPBD
and can be used to develop benchmarks
and reduce inspection frequency.

Figure 8: Monitoring reports.

A way of handling cases of apparently bad
performance would need to be developed
and legally supported. Regulations would
have to be framed so that inspections will

1 HARMONAC – Energy Consumption in European Air Conditioning Systems and the Air Conditioning System Inspection
Process www.harmonac.info
2 iSERV – Inspection of HVAC Systems through continuous monitoring and benchmarking www.iservcmb.info
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5. Lessons learned and
recommendations
The Concerted Action on the Energy
Performance of Buildings Directive (CA
EBPD) identified a number of actions and
topics in need of further investigation,
either by the CA EPBD, Member States
(MS), or other agencies. These would
assist all MS in developing a more
effective and coherent approach to
inspection, advice, monitoring, and
similar activities in relation to technical
building systems.
5.1 Understanding and implementing
the recast EPBD
> Improve the procedures for inspections
and the quality of inspectors, using a
simplification of the methodology
currently given in standards.
> Develop the check-list concept of
inspection, taking a progressive
approach that starts at a simple level
and moves to more complex matters
later.
> Create a data structure for inspection
reports that is suitable for central storage
and analysis, rather than free text.
> Establish the cost-effectiveness of
inspection; identify ways in which it
might be improved, how it compares
with alternative measures, and the
reasons MS choose alternatives.
> Link recommendations in reports to
future system inspections, so that
future inspections take into account
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what was recommended previously and
the level of take-up can be assessed.
> Encourage building owners/operators to
take action on recommendations given
in reports, possibly by national
campaigns and advertisements.
> Use data collected during inspection for
wider benefits; eg, to update standards
or benchmarks, provide feedback on
energy performance certificates, and
trigger ‘early replacement’ regulations.
> Determine suitable rules for the
installation, dimensioning, adjustment,
and control of all types of Technical
Building Systems (TBS) (article 8).
> Consider the relevance and
compatibility of forthcoming Ecodesign
regulations on heating and cooling
products, which now evaluate whole
system performance in the absence of
specific building data.
5.2 Inspection schemes and their impact
> Classify types of heating and airconditioning systems to allow a
structured approach to procedures, data
collection and recommendations; in
particular define the distinction between
‘simple’ and ‘complex’ systems.
> Formulate rules about when ventilation
systems should be inspected.
> Develop procedures to collect data as a
preliminary activity by persons with
lower qualifications.
> Decide how to deal with incomplete
inspections in which it was not possible
to inspect the whole installation,
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usually because of access difficulties.
> Revise the inspection standards for
heating and cooling systems, with an
emphasis on straightforward step-bystep actions.
> Consider the role of Quality Assurance
(QA) during inspection and the following
reports.
> Investigate methods to understand and
measure the benefits of inspection, so
that impact and value for money can be
quantified and compared.
> Make reports intelligible to non-expert
building owners, to increase take-up of
recommendations.
> Survey building owners/operators to
find out how many respond positively to
recommendations and what action they
take.
> Analyse the range and frequency of
particular recommendations following
inspection and estimate their energy
saving values.
5.3 Alternative measures
> Develop a coherent approach to impact
assessment methodology, preferably as
a joint action with other MS.
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> Define a hypothetical inspection
scheme, compliant with the EPBD, as a
comparator and estimate its impact.
> Examine feedback from the European
Commission on their analysis of
equivalence reports.
5.4 Automatic monitoring and control
> Investigate the costs and benefits of
monitoring versus inspection schemes,
to justify a particular level of reduced
inspection frequency when combined
with monitoring.
> Ensure that national regulations allow
for future use of automatic monitoring
in conjunction with reduced inspection
frequency.
> Decide the qualities required of an
‘approved’ monitoring scheme for
regulatory purposes.
> Investigate the potential for active
control, as a step beyond automatic
monitoring.
> Consider the role of Building Energy
Management systems (BEMs) in
automatic monitoring schemes.
> Follow the progress and underlying
methodology of the iSERV project.

The sole responsibility for the content of this report lies with the authors. It does not
necessarily reflect the opinion of the European Union. Neither the EACI nor the
European Commission are responsible for any use that may be made of the information
contained therein.
The content of this report is included in the book “Implementing the Energy
Performance of Buildings Directive (EPBD)”, ISBN 978-972-8646-28-8,
© ADENE 2013 (pages 21-30)
More details on the IEE Programme can be found at
ec.europa.eu/energy/intelligent
This individual report and the full book of national reports 2012 can be downloaded from
www.epbd-ca.eu and also from www.buildup.eu

