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EPBD consultation, review, possible revision and
NZEB: a methodological discussion and proposals
by eceee
In 2012-2013 eceee participated in the working team of the research project “Towards
nearly zero-energy buildings, Definitions of common principles under the EPBD”. This
work was commissioned by DG-Energy. Its objective was to carry out a detailed
analysis of the NZEB concept and its policy and practical implications. eceee was
responsible of organizing the debate between representatives of MSs and stakeholders
from throughout Europe. It was held in Brussels in September 2012 and chaired by Mr.
P. Hodson. On the basis of the analysis conducted in that study, of other research
presented at eceee Summer Studies 2013 and 2015, of the results of IEE Entranze
project, of IEA EBC Annex 52 and other literature, we have derived the following
comments and advice which we believe relevant to the process of evaluation/review of
the EPBD now being undertaken by the European Commission.
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NZEB in retrofit work and new construction, how to move
towards a complete, clearer and more effective definition
A definition which relies mainly or exclusively on “net yearly primary energy” as the
indicator for NZEBs does not appear to be in line with the mandate of EPBD, which
stipulates, in Art 2, that:
“‘nearly zero-energy building’ means a building that has a very high energy
performance
‘energy performance of a building’ means the calculated or measured amount of
energy needed to meet the energy demand associated with the typical use of the
building
‘primary energy’ means energy from renewable and non-renewable sources
which has not undergone any conversion or transformation process”
EPBD thus clearly requires to first reduce energy demand, in whichever form and from
whichever source this demand would then be met, and after this first step is
accomplished, “the nearly zero or very low amount of energy required should be
covered to a very significant extent by energy from renewable sources, including energy
from renewable sources produced on-site or nearby;”
Hence the main indicator of performance should be linked to energy needs1 rather than
primary energy. Primary energy depends strongly on the generation mix feeding the
energy grid(s) and efficiency of the grid(s) rather than the performance of the building

1
We use in this text the term “energy need” as defined in EN standards, as EN15603:2008; please see the
section “Terminology and definitions” at the end of this text for a summary of the main definitions of energy
levels in buildings and Figure 1 for a graphical representation.
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itself and as such would be more properly dealt with in other directives, e.g. on internal
energy market. EPBD should focus on the performance of the building per se.

Figure 1: representation of energy levels according to EN standards (energy need,
delivered energy, primary energy), limited to the case of heating for sake of clarity.
(Source: eERG – Politecnico di Milano)
The parameters proposed below in this text would avoid the risk of wasting valuable
energy in a building with an inefficient envelope.
In summary, the next revision of EPBD should, in eceee’s view, propose and require a
more complete definition of NZEB, which includes all the four parameters described
below, and should put an explicit emphasis on the indicator “a”, including “energy need
for heating or cooling”2, in coherence with the overall EPBD objectives.
It is useful to recall a few lines from Annex 1 in the EPBD, (in addition to the excerpts
from Article 2 cited above, i.e., that a NZEB is a building with a very high energy
performance as determined in accordance with Annex 1, that energy performance means

2

Sometimes the term “energy heating and cooling demand” is used in technical and policy documents with
the same meaning as the term “energy need for heating or cooling” defined in EN standards. For the sake of
clarity and to keep complete coherence with EN nomenclature we decided to use only the latter term in this
document.
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the energy needed to meet the demand associated with the typical use of the building,
and that primary energy means energy from renewable and non-renewable sources):
From Annex I:
“The energy performance of a building shall be determined on the basis of the
calculated or actual annual energy that is consumed in order to meet the different
needs associated with its typical use and shall reflect the heating energy needs
and cooling energy needs (energy needed to avoid overheating) to maintain the
envisaged temperature conditions of the building, and domestic hot water needs.
“The energy performance of a building shall be expressed in a transparent
manner and shall include an energy performance indicator and a numeric
indicator of primary energy use, based on primary energy factors per energy
carrier, which may be based on national or regional annual weighted averages or
a specific value for on-site production. “
From EPBD definitions given in Article 2, 9 and Annex I, it follows that:
a) Member States have to choose (according to Annex I) an energy performance
indicator (which can be chosen e.g. at the level of energy need for heating,
cooling and hot water plus energy use for lighting ,...) AND a numeric indicator of
primary energy use;
b) The time interval over which to calculate the performance may be a year or
shorter sub-intervals e.g. a month, a day, an hour might serve as the basis for
calculation. As we have seen, more frequent measurement has increased in
importance due to time-of-use tariffs, capacity costs, demand response, and other
pricing structure parameters.
Buildings with low energy needs have additional benefits for the owner/occupier: more
uniform indoor temperature, fewer draughts, higher availability of daylighting, etc.
Thus, buildings with low energy needs typically have higher thermal and visual comfort
and allow better use of valuable and limited floor space.3
Many of the energy efficiency technologies (thermal insulation, high thermal inertia,
well designed and operated solar protection, night ventilation in summer, materials with
low solar absorptance for use on external surfaces…) which contribute to buildings with
low energy needs are applicable both in rural and dense urban areas, while renewable
energy sources (solar, imported biomass, etc.) may have limitations as regards to
production or related pollution (e.g. the burning of biomass) in dense urban areas.
Finally, the calculation of energy need does not require any additional assumption on
weighting factors to take into account conversion from delivered energy to primary
energy, etc.
All of those reasons support the usefulness of using energy needs for heating, cooling
and hot water and energy use for lighting (and possibly also energy use for ventilation,
auxiliaries and plug loads) as important parameters in defining nearly zero-energy
buildings and setting corresponding benchmarks.

3

This connection of thermal performance and comfort is also explicitly mentioned in EPBD recital 25:

“Priority

should be given to strategies which enhance the thermal performance of buildings during the summer
period. To that end, there should be focus on measures which avoid overheating, such as shading and sufficient
thermal capacity in the building construction, and further development and application of passive cooling
techniques, primarily those that improve indoor climatic conditions and the microclimate around buildings”
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Four key elements needed for a useful and complete definition of
NZEB
From this analysis the above-mentioned report “Towards nearly zero-energy buildings.
Definitions of common principles under the EPBD” proposes the use of all of the
following elements (here slightly reformulated for clarity) for a useful and complete
definition of NZEB:
a.

The value of energy needs for heating, cooling and hot water and energy
use for lighting and ventilation should be estimated and should be lower
than an explicitly defined absolute threshold.
Energy needs for heating, cooling and hot water and energy use for lighting
and ventilation (and optionally energy use for auxiliaries and plug loads) are
based only on physical laws and the choice of thermal and visual comfort set
points: hence they do not require any weighting factors (as opposed to primary
energy, which requires sometimes relatively arbitrary assumption – e.g.
primary energy conversion factors of conventional sources including nuclear,
and of renewable energy sent to the grid,..). Energy need is the main indicator
of the quality of the energy concept of the building. As a complement, the
approach might indicate minimum performance values of components
(windows, walls, solar protections, air-tightness) that would lead to low energy
needs. It is important that the threshold should be set in absolute terms.4
Setting it as e.g. relative to a reference building would bring a degree of
uncertainty to the value by introducing subjective choices.

b.

A weighted primary energy balance defined as in EN 15603:2008 should
be quantified, calculated on monthly or shorter time intervals and
expressed in absolute terms. Transparency of the calculation methodology
and how primary energy factors are derived is fundamental.

c.

The interaction with the energy networks (electricity, district heating…) of
on-site generation from PV, solar thermal, wind, other RES or efficient local
generation from fossil sources should be quantified by means of e.g. a “load
matching index“ or other similar indices. Large mismatches between the
timing of energy demand and local energy generation might imply on the side
of the grid(s) large consumption of fossil fuel resources in some parts of the
year and impose costs on the grid(s) (energy storage, grid infrastructure
upgrades). A way to reduce the absolute value of the mismatch is to reduce the
energy needs. The reduction of energy needs for heating and cooling has also
the co-benefit of achieving large values of the time constant of the building (it
takes more time for the building to cool down in winter or warm up in
summer) hence allowing to shift demand in time and better match the
generation profile, a process related to demand response.
In the presence of smart meters and smart grids, and the on-going quick
reduction of costs of meters and data transfer, the metering of generated and
exported energy in small time steps in order to calculate the load match index
seems to require quite small investments.

4

e.g. it might be established that “energy needs for heating and cooling” should be lower that 25 kWh/m2 y (a
benchmark value that the report “Towards NZEB” evaluated in many cases as not costlier to achieve -in
terms of global costs as defined in the cost-optimal methodology- than a value 4 times higher in a building
with high transmission and ventilation losses and hence high operational costs for energy, see fig. 2)
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Short and long-term comfort indices should be assessed according to EN
15251 or other relevant literature, because “an energy declaration without a
comfort declaration makes no sense”, as it is stated in EN 15251. IEA Annex
52 “Towards Net Zero Energy Solar Buildings” has analysed and proposed
methodologies for incorporating comfort indexes in the characterisation and
design of zero energy buildings. In any case, energy-related benchmarks for
nearly zero buildings must include the underlying comfort level explicitly and
expressed in a quantitative way.
eceee supports the view that the above parameters should be a mandatory way to define
NZEBs, both in new buildings and retrofits.
How close are NZEBs (in retrofit work and new construction) to
cost-optimality?
From the analysis performed in the “Towards NZEB” report it appears that, under
conservative assumptions about the performance and availability of energy efficiency
technologies, buildings constructed with very low energy needs for heating, cooling
and hot water in a scenario of prices as of 2010 have global costs (costs incurred along
30 years as defined by the cost-optimal methodology) lower or comparable to
buildings with high energy needs. From a sensitivity analysis these results appear
relatively robust towards changes in various economic parameters, e.g. assumed interest
rate.
The economic attractiveness of buildings with low energy needs grows when
considering the scenario of constructing a building in 2020, under conservative
assumptions on amelioration of performance of the envelope and plant technologies
(technical systems).
This result is reinforced in case energy prices would rise significantly in order to
explicitly incorporate external costs (e. g., environmental and health damage costs,
which are neglected in “Towards NZEB” analysis – a part for a CO2 component –) or
new conventional energy shortages. Buildings with low energy needs prove hence to be
more robust towards risks connected to volatility of costs/prices of conventional and
renewable energy during their lifetime.
Similar results have been obtained in the recent IEE project “Entranze” which analysed
cost-optimal and NZEB retrofits in a number of EU MSs. The results have been
presented in Brussels during the Sustainable Energy Week 2014, under chairmanship of
G. Sutherland. See video at:
http://webcast.ec.europa.eu/eutv/portal/_v_fl_300_en/player/index_player_en.html?id=2
3671&pId=23666 and cost tool at http://www.entranze.eu/tools/cost-tool.
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Figure 2: global cost (bar with max, min and average cost over the building retrofit
variants which achieve a certain level of energy need) versus energy need for heating
and cooling for an office retrofit in Milano. From IEE Entranze project
http://www.entranze.eu
Summarising: investing today in high performance envelope technologies, air tightness
and heat recovery on ventilation while performing a retrofit or constructing a new
building, delivers a building which has a lower “global cost of ownership” even
considering only direct costs for the owner and occupiers. This result is highly
reinforced when considering a societal perspective and taking into account the large
positive externalities of non-energy benefits, as those calculated in the report “How
Large Are Global Energy Subsidies? (May 2015), of the International Monetary Fund.
Towards Zero energy renovation: how to trigger the process
We are starting to see MSs themselves introducing different kinds of mandatory
requirements for upgrading the energy performance of buildings. Such obligations could
inter alia be a mandatory minimum Energy Performance Certificate (EPC) level for
rental properties, whether commercial or residential buildings. In the UK for example, it
will be forbidden to rent out properties with an EPC of level “F” or “G”. In France there
is a clear strategy to first target the worst performing buildings and buildings that have
an energy consumption above 330 kWh/m2 year. These buildings will have to bring the
energy consumption down before 2030. In Germany, Denmark and Belgium there are
examples of mandatory requirements to either upgrade energy performance of individual
elements or to replace certain heating systems before a given deadline. However, it is
important to underline that mandatory measures need to be part of an overall renovation
strategy with a clear and well-defined long term objective.
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Terminology and definitions
In this document, as suggested by EPBD, we use terminology compliant with EN
standards, e.g.
From EN15603:2008
3.3.15 energy need for heating or cooling = heat to be delivered to or extracted from
a conditioned space to maintain the intended temperature conditions during a given
period of time
3.3.16 energy need for domestic hot water = heat to be delivered to the needed
amount of domestic hot water to raise its temperature from the cold network temperature
to the prefixed delivery temperature at the delivery point
3.3.18 energy use for ventilation = electrical energy input to the ventilation system for
air transport and heat recovery (not including the energy input for preheating the air) and
energy input to the humidification systems to satisfy the need for humidification
3.3.19 energy use for lighting = electrical energy input to the lighting system
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8.3.3 Primary energy factors
There are two conventions for defining primary energy factors:
1.

2.

Total primary energy factor. The conversion factors represent all the energy
overheads of delivery to the point of use (production outside the building system
boundary, transport, extraction). In this case the primary energy conversion factor
always exceeds unity.
Non-renewable primary energy factor: The conversion factors represent the energy
overheads of delivery to the point of use but exclude the renewable energy
component of primary energy, which may lead to a primary energy conversion
factor less than unity for renewable energy sources.

The primary energy factors shall include at least:
•
•
•

Energy to extract the primary energy carrier;
Energy to transport the energy carrier from the production site to the utilization
site;
Energy used for processing, storage, generation, transmission, distribution, and any
other operations necessary for delivery to the building in which the delivered
energy is used.

The primary energy factors may also include:
•
•
•

Energy to build the transformation units;
Energy to build the transportation system;
Energy to clean up or dispose the wastes.
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Buildings team leader
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Additional eceee comments for the public consultation on the EPBD revision
(See Appendix 1: EPBD revision, a methodological discussion and proposals by eceee)
eceee – the European Council for an Energy Efficient Economy – hereby submits
comments in addition to the web-based form used in the public consultation. In short
these comments (detailed in the attached Appendix) can be summarised as follows:
Net yearly primary energy is insufficient and does not correctly describe a NZEB
Defining a nearly-zero energy building in the spirit of the EBPD’s intentions clearly
requires energy demand to be reduced first, in whichever form this demand would then
be met, and after this first step is accomplished, “the nearly zero or very low amount of
energy required should be covered to a very significant extent by energy from renewable
sources, including energy from renewable sources produced on-site or nearby.”
The concept of “net yearly primary energy” is insufficient for a correct and complete
description of a NZEB. Further, the EBPD states that “[t]he energy performance of a
building shall be expressed in a transparent manner and shall include an energy
performance indicator and a numeric indicator of primary energy use …”
Based on the above, eceee proposes :
1.

that the following indices should be a mandatory way to define NZEBs, both in new
buildings and retrofits, with an emphasis on energy needs:
a. energy needs for heating, cooling and hot water and energy use for lighting and
ventilation, as defined in EN15603:2008
b. a weighted primary energy balance defined as in EN15603:2008, calculated on
monthly or shorter time intervals
c. a “load matching index“ or other similar indices to describe the interaction of
on-site generation from PV, wind or other RES with the energy networks
(electricity, district heating, …)
d. short and long-term comfort indices calculated according to EN 15251 or other
relevant literature

2.

Include mandatory requirements for upgrading the energy performance in buildings
according to the above four indices, in order to accelerate the transformation of
buildings which are retrofitted into NZEBs

The attached memo outlines some of the justifications behind these proposals.
We hope you find this additional submission useful.
Kind regards

Nils Borg, Executive Director

