
Q1) According to EPBD recast, after 2020 all 
new buildings are expected to be nearly-
zero energy buildings but, as known, 
the largest energy saving potential in the 
building sector is represented by existing 
buildings. Which are the most important 
actions taken by EU to incentivize retrofit 
actions oriented to nZEB goals?

Since the early 1990s the European policy framework 
for buildings has quickly evolved and Member States 
(MS) adopted a wide array of policy measures to trans-
pose the general principles defined by the European 
Directives (EPBD, EPBD recast, RED, EED).

However, it is still valid the consideration made by 
the Commission in the 2010 proposal for revision of 
EPBD: “the sector has significant untapped potential for 
cost-effective energy savings”. In fact, the (few) estima-
tions available assess the European renovation rates 
between 0.5% and 2.5% of the building stock per year, 
and a minor part of these is represented by deep and 
nZEB renovations.

The economic crisis of last years did not help to 
push toward the desired paradigmatic revolution, 
and on the contrary it accentuated the importance of 
financial barriers. Not surprisingly, then the policies 
designed by national and local authorities focused 
mostly on this aspect. Since 2008 almost all Member 
States introduced or strengthened their incentive 
measures, encouraging cost-effective energy renova-
tions. Generally, the main target is the deep refur-
bishment of residential buildings, but also specific 
instruments for the tertiary and public sectors have 
been implemented.

We are telling successful stories since long time. The 
time needed to convince all cultures and stakeholders 
composing the European Union that a strong engage-
ment on the energy efficiency of our buildings is crucial 
and necessary. The quick evolution of the national 
legislations towards nZEBs is a good and promising 
signal, but a wide diffusion and application will depend 
crucially on the involvement of all stakeholders from 
local government, industry, financial institutions and 
civil society.
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Q2) Which are instead possible obstacles to a 
large-scale dissemination of retrofit inter-
ventions towards nZEBs?

We see different kinds of obstacles. We would mention 
here the main three:

1) Financial barriers: the cost of existing solutions 
is still high (considering the average age or the EU 
building stock reaching nZEB level it usually means 
deep, structural refurbishment) and building owners 
usually do not see sufficient returns on the investment 
(or not in a reasonable time). Based on these issues and 
on the value of collateral (the increase in the value of the 
property is not always linked to the energy renovation 
efforts) also banks are not currently providing adequate 
financial support at individual building owners.

2) Technical barriers: technical solutions to achieve 
nZEBs in existing buildings are not always feasible and 
cost-effective because limited by the existing building 
structure and by location. Normally specific interven-
tions on individual cases and customized solutions are 
necessary, but new integrated design approaches and 
innovative building processes can reduce the invest-
ment costs and the renovation time.

3) Information barriers: still not all citizens in Europe 
are well informed about the availability of energy effi-
ciency solutions and incentive programs available in their 
territory. Information, when available is still scattered 
and results into a wide range of options that are difficult 
to compare and understand for the final user. Key stake-
holders (e.g. building administrators) and professionals 
should be regularly updated (importance of continuous 
professional education program) about innovative solu-
tions and progresses in national and local policies.

Q3) What are, in your opinion, the most 
common goals for the effective wide-
spread application of retrofit interventions 
towards nearly-zero energy projects?

Important progresses have been made during the 
last years but a series of goals remain to be achieved 
to reach a widespread application of nZEBs retrofit 
interventions.

One goal would be to stimulate R&D and competition 
in the building sector to find affordable, cost-effective 
and flexible solutions that can be applied to a large 
number of buildings in different regions.

Another key objective would be for public adminis-
trations to provide clear and unbiased information 
to all stakeholders and incentives to building owners, 
in all the situations where the market, alone, fails to 
deliver the desired outcome in terms of nZEB refur-
bishment (e.g. positive externalities, social benefits 
higher than private ones) or develop and support 
plans for large scale deep renovation of the building 
stock (e.g. phasing out of the most energy inefficient 
buildings etc.)

In addition, despite awareness of the importance of 
energy efficiency retrofit has significantly increased in 
the recent years, to further improve the diffusion of 
the specific concept of nZEB also outside the policy, 
academic and professional circles would possibly help 
in the widespread application of interventions towards 
nearly zero energy projects. To achieve this goal educa-
tion programs are of key importance, from primary 
schools to specialized professional courses.

Q4) Which should be the desirable role of public 
administrations in the process towards a 
broader market transformation oriented to 
sustainability in the built environment?

Public administrations at all levels play various roles in 
this process.

On one side they should be responsible for the energy 
renovation of their building stock, in compliance with 
European Directives provisions (e.g. EED Art. 5). This 
would also be an important indirect effect on private 
owners as public administrations would thus play an 
exemplary role in the promotion of large-scale energy 
retrofit program.

On the other side, public administrations are called to 
support the adoption of market-oriented solutions: to 
provide a consistent and well defined legal framework, 
to adopt clear medium and long-term strategies, targets 
definitions and measures, to remove potential barriers 
to R&D, technological innovation, and competition 
in the construction sector and to foster a widespread 
energy efficiency education and specialized courses for 
professionals.

However, there would probably still be room to public 
interventions aimed at financially support energy 
retrofit projects or to assure adequate return expecta-
tions to investors, especially in specific areas and for 
medium and low-income population.
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Q5) Nowadays good practices of realized high 
performing buildings - not nZEBs - are 
available, such as for example passive 
houses or green buildings. To what extent 
experiences of green buildings may be 
considered a precedent for the evolution of 
nZEBs?

All past and current experiences in the field of sustain-
able architecture are somehow related to the develop-
ment and the evolution of the nZEB concept. They 
share the overall objective of contributing to save 
energy and reduce significantly the environmental 
footprint of buildings. However, even if in the same 
line, it is worth emphasizing that there is not a direct 
link between them nor nZEBs represent an evolution 
of earlier established concepts of high-efficient build-
ings. While some of the established solutions and 
principles (e.g. green building or eco-building) can 
be found also under the nZEB building generation, 
nZEB represent something different, which could be 
considered as more flexible, with a specific focus on 
the integration of strong energy efficiency measures 
and renewable energy generation.

Green labels and eco-certifications, such as LEED, 
BREEAM, Green-Building Programme, etc., demon-
strated that they can be an important incentive in the 
diffusion and promotion of sustainable buildings. In 
light of these experiences, one could suggest that a 
nZEB “certification”, based on the national definitions 
and standards, could be in principle equally important 
in the development of the market for nZEBs. The 
EPBD Directive (in article 11(9)) already requires the 
Commission to adopt, in consultation with the rele-
vant sectors, a voluntary common European Union 
certification scheme for the energy performance of 
non-residential buildings.

Q6) The lack of a harmonized tool for collecting 
and sharing quantitative data from different 
case studies emerges nowadays; which 
would be instead the role and the influ-
ence of a common database in the process 
of nZEBs diffusion?

The realization of deep retrofit or nZEBs retrofit 
requires a wide range of technologies, systems and 
solutions with different degrees of complexity and 
sophistication, depending on the location and envi-
ronment conditions, but also on local legislation and 
market conditions. A large-scale harmonized data-

base would provide a complete overview of the state 
of the art in the different regions or MS, in order to 
compare and assess the most important information 
on the available solutions, but also on local condi-
tions (legislation, market etc.), costs, benefits and 
financial support schemes. A EU database would 
have the potential to help all stakeholders; it would 
increase transparency and competition, it would 
reduce uncertainties for investors in calculating 
risks and payback times, it could serve as a kind of 
European vademecum of examples which designers, 
administrators and owners can consult for the most 
appropriate and effective solution to apply to specific 
cases.

A large-scale harmonized dataset on nZEBs refurbish-
ment could also provide important quantitative infor-
mation and indicators to monitor and evaluate the 
market, consumer choices and the impact of specific 
policy measures as well as to formulate specific targets 
for policy interventions.

Q7) Which information about nZEBs is more 
relevant to share?

The following information should be collected for each 
building where possible:

Location: the climatic condition of the building loca-
tion is one of the most significant factors which can 
influence the nZEB design and its technical equip-
ment, also regarding renewable sources available on 
site.

Year of construction: permits not only common clas-
sification in the timeframe but also the analysis of the 
time needed in the countries to implement EU or local 
policies.

Geometrical data: as area in m² and/or number of 
floors.

Envelope typology: information about the building 
envelope should be given as: U value W/m²K for roof, 
basement, external walls and windows.

Technical equipment: type of technology should be 
specified for heating, cooling and ventilation system, 
as well as lighting and control system. Sub-categories 
for each sector could be detailed, in order to simplify 
statistical analysis. For example, sub-categories 

REHVA Journal – December 20158

Articles



for heating could be: district heating, heat pumps, 
condensing boilers, etc.

Renewable sources technology and % of RES 
(energy level): as the EPBD defines a nearly Zero-
Energy Building as “a building that has a very high 
energy performance… nearly zero or very low amount 
of energy required should to a very significant extent be 
covered by energy from renewable sources, including 
renewable energy produced on-site or nearby”, 
knowing the %, the type of renewable sources (share 
of renewables in a quantitative or qualitative way) and 
the technology employed can give the measure of the 
understanding and implementing of the EU Directive 
in the different MS.

Energy demand [kWh/m²y]: energy is one of the main 
indicators. The value can be expressed through a model 
or referring to a building reference standard.

Investment costs, financial incentive and discounted 
payback time period (yr): economical and financial 
information should be given; investment costs can 
be given in euro or euro/m²; financial incentives are 
comprehensive of lease-back scheme, national and 
regional founds, loans and findings, etc.

Reference values or standards eventually established in 
the MS: if presents, labels, energy classes, standards, etc.

Socio-economic data: as type and number of occu-
pants, age of the occupants, economic conditions, etc. 
These data can be very important to analyse the type 
of behaviour of the people living in the house and how 
they can influence the good functioning of the effi-
ciency measures implemented.

For retrofit interventions the data collected should 
ideally allow a before and after comparison of the 
building energy performance.

Q8) Which is in your opinion the right approach 
to disseminate and to replicate retrofit 
actions on the building market?

The most common approach to replicate retrofit 
actions in the building market is to establish a number 
of successful representative projects across Europe, 
in a number of representative locations, in order 
to show how projects can succeed in very different 
climates and overcome other specific building related 
challenges. 

These include:

 • Different construction techniques for walls and 
other components.

 • Different heating systems - for instance natural gas 
based systems in some locations against all -electric 
designs in others.

 • The output of representative photovoltaic systems 
in different climates in EU locations and how these 
loads vary with building thermal and electrical loads.

Testimony from homeowners would certainly help to 
disseminate information on the success of the project. 
Finally, at least for high visibility initial projects, it 
would be important to have them monitored (e.g. 
with utility records compared before and after retrofit 
interventions) including also internal temperature and 
comfort conditions to help validate the nZEB retrofit 
approach. Also, to the extent possible, the real costs of 
refurbishment should be tracked (including also the 
often neglected “intangible” costs) and in this way the 
relative benefits from energy savings may be compared 
to the realistic costs of the remodelling effort.

However, to significantly improve the dissemination of 
successful retrofits two other factors are considered of 
key importance:

a) The development and use of information tools, 
in order to collect and share case studies data and 
experiences. An open data web-based platform 
together with social media and crowd-source data-
sets would have a great potential to spread good 
practices, technical solutions, experiences, informa-
tion on costs and benefits, policies and incentives 
programmes, educational initiatives.

b) The development and diffusions of large-scale 
education and information programs targeted at 
all level from children to elderly, from professionals 
to non-professionals and policy makers.

Q9) Which are the most important technologies 
to be developed to reach nZEB targets?

Technologies to reach nZEB include both the efficiency 
and renewable generation sides. Integrated and staged 
technologies to be implemented are challenging tools 
towards the nZEBs diffusion in Europe. Among the 
most important technologies are:

 • Lower cost high-efficiency Heat Recovery Ventila-
tors (HRV) and Energy Recovery Ventilators (ERV) 
for ventilation air. Analysis shows that air tightness 
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is important in heating dominated climates; with air 
tightness comes a need to provide sufficient ventila-
tion airflows with heat and/or enthalpy recovery.

 • Advanced smart window systems with automated 
shutters or window coatings that allow adjustment 
to building interior conditions.

 • More compact high performance insulation for 
piping. This may include low cost Aerogel type mate-
rials with very low thermal conductance which can 
substantially reduce thermal losses from piping either 
with radiators or otherwise with solar combisystems.

 • Cooking and range hood ventilation represents a 
special challenge, not only because it is not often 
done in the most air tight building designs, but also 
for indoor air quality issues.

 • Improved heat pumps for heating and cooling: 
this includes both air source heat pumps used 
for heating and cooling in mild climates and in 
geothermal systems for heating in colder locations 
where electricity is used for heating. Higher system 
COPs are desirable in both equipment classes. 
Electric heat pump water heaters in mild Medi-
terranean climates will be useful to obtain supply 
and exhaust air from the outdoors, or during the 
cooling season, to provide their supply air as a 
source of free cooling for the building interior.

 • Continuation of progress on appliance efficiency 
and lighting.

 • Diffusion of precast elements to be easily adapted 
to the building type with the support of specific 
innovative tools able to decrease the price of indus-
trial processes.

 • Higher PV module efficiencies. The current 
poly-crystalline silicon systems have efficiencies 
in the 14-16% range commonly. Performance 
in the 20%+ range is desirable as this will allow 
greater rooftop generation at lower installed costs. 
Currently, the available roof space often limits 
how much PV electricity can be generated onsite. 
Higher module efficiencies would increase the 
potential power production while reducing the 
cost of installation labour by reducing the size and 
numbers of PV modules necessary for greater solar 
electric production.

 • Electric storage: producing power while improving 
the match with the utility grid will necessitate 
increasing onsite electrical storage to help flatten 
out the load curve and to smooth out the household 
electrical demand to be as close to zero as possible 
over the daily - and eventually - over the weekly 
cycle. Such needs will then require 10-20 kWh of 
electrical storage at the lowest possible cost. 
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This REHVA Task Force, in cooperation with CEN, prepared technical 
definitions and energy calculation principles for nearly zero energy 
buildings requi-red in the implementation of the Energy performance 
of buildings directive recast. This 2013 revision replaces 2011 version. 
These technical definitions and specifications were prepared in the 
level of detail to be suitable for the implementation in national building 
codes. The intention of the Task Force is to help the experts in the 
Member States to define the nearly zero energy buildings in a uniform 
way in national regulation.
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Improving the ventilation effectiveness allows the indoor air quali-
ty to be significantly enhanced without the need for higher air 
changes in the building, thereby avoiding the higher costs and 
energy consumption associated with increasing the ventilation 
rates. This Guidebook provides easy-to-understand descriptions 
of the indices used to mesure the performance of a ventilation 
system and which indices to use in different cases. 

NO: 2NO: 2  

Chilled beam systems are primarily used for cooling and ventila-
tion in spaces, which appreciate good indoor environmental quali-
ty and individual space control. Active chilled beams are con-
nected to the ventilation ductwork, high temperature cold water, 
and when desired, low temperature hot water system. Primary air 
supply induces room air to be recirculated through the heat ex-
changer of the chilled beam. In order to cool or heat the room 
either cold or warm water is cycled through the heat exchanger. 

NO: 5NO: 5  

Indoor Climate and Productivity in Offices Guidebook shows how 
to quantify the effects of indoor environment on office work and 
also how to include these effects in the calculation of building 
costs. Such calculations have not been performed previously, 
because very little data has been available. The quantitative 
relationships presented in this Guidebook can be used to calcu-
late the costs and benefits of running and operating the building. 

NO: 6NO: 6  

This Guidebook describes the systems that use water as heat-
carrier and when the heat exchange within the conditioned space 
is more than 50% radiant. Embedded systems insulated from the 
main building structure (floor, wall and ceiling) are used in all 
types of buildings and work with heat carriers at low temperatures 
for heating and relatively high temperature for cooling. 

NO: 7NO: 7  

Cleanliness of ventilation systems Guidebook aims to show that 
indoor environmental conditions substantially influence health and 
productivity. This Guidebook presents criteria and methods on 
how to design, install and maintain clean air handling systems for 
better indoor air quality. 

NO: 8NO: 8  

Hygiene requirement is intended to provide a holistic formulation of 
hygiene-related constructional, technical and organisational requi-
rements to be observed in the planning, manufacture, execution, 
operation and maintenance of ventilating and air-conditioning 
systems. These requirements for ventilating and air-conditioning 
systems primarily serve to protect human health. 

NO: 9NO: 9  

CFD-calculations have been rapidly developed to a powerful tool 
for the analysis of air pollution distribution in various spaces. 
However, the user of CFD-calculation should be aware of the 
basic principles of calculations and specifically the boundary 
conditions. Computational Fluid Dynamics (CFD) – in Ventilation 
Design models is written by a working group of highly qualified 
international experts representing research, consulting and de-
sign.  

NO: 10NO: 10  

Air filtration Guidebook will help the designer and user to unders-
tand the background and criteria for air filtration, how to select air 
filters and avoid problems associated with hygienic and other 
conditions at operation of air filters. The selection of air filters is 
based on external conditions such as levels of existing pollutants, 
indoor air quality and energy efficiency requirements. 

NO: 11NO: 11  

Solar Shading Guidebook gives a solid background on the phy-
sics of solar radiation and its behaviour in window with solar 
shading systems. Major focus of the Guidebook is on the effect of 
solar shading in the use of energy for cooling, heating and ligh-
ting. The book gives also practical guidance for selection, installa-
tion and operation of solar shading as well as future trends in 
integration of HVAC-systems with solar control. 

NO: 12NO: 12  

School buildings represent a significant part of the building stock 
and also a noteworthy part of the total energy use. Indoor and 
Energy Efficiency in Schools Guidebook describes the optimal 
design and operation of schools with respect to low energy cost 
and performance of the students. It focuses particularly on ener-
gy efficient systems for a healthy indoor environment. 

NO: 13NO: 13  

This new REHVA Guidebook gives building professionals a 
useful support in the practical measurements and monitoring of 
the indoor climate in buildings. Wireless technologies for mea-
surement and monitoring has allowed enlarging significantly 
number of possible applications, especially in existing buildings. 
The Guidebook illustrates with several cases the instrumentation 
for the monitoring and assessment of indoor climate. 

NO: 14NO: 14  

This guidebook is focused on modern methods for design, control 
and operation of energy efficient heating systems in large spaces 
and industrial halls. The book deals with thermal comfort, light and 
dark gas radiant heaters, panel radiant heating, floor heating and 
industrial air heating systems. Various heating systems are illus-
trated with case studies. Design principles, methods and modeling 
tools are presented for various systems. 

NO: 15NO: 15  

This guidebook talks about the interaction of sustainability and 
Heating, ventilation and air–conditioning. HVAC technologies used 
in sustainable buildings are described. This book also provides a 
list of questions to be asked in various phrases of building’s life 
time. Different case studies of sustainable office buildings are 
presented.  NEW 
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