ZenN
Nearly Zero energy Neighborhoods

Holistic Design Kit for nZEB Renovation

D.4.5 Report

Publisher
ZenN – Nearly Zero energy Neighborhoods
Authors
NTNU – Carmel Lindkvist, Taru Uusinoka, Brita Fladvad Nielsen and Annemie Wyckmans
ASM Market Research and Analysis Centre – Katarzyna Stachurska Kadziak
IVL Swedish Environmental Research Institute – Rasmus Andersson
Debegesa – Esther Zarrabeitia
Grenoble – Christophe Romero
Institute of Political Studies, Pacte, Grenoble, France – Stephane La Branche
Tecnalia – Silvia Urra Uriarte and Francisco Rodríguez Perez-Curiel
Editors
NTNU
Layout
NTNU
Date
2017-07-11
Further information
ZenN website: http://www.zenn-fp7.eu/
Annemie Wyckmans: annemie.wyckmans@ntnu.no
Francisco Rodriguez (Tecnalia): francisco.rodriguez@tecnalia.com
Disclaimer
The research leading to these results has received funding from the Seventh Framework Programme
(FP7/2007-2013) under grant agreement n° [314363].
Material reflects only the author’s views and European Union is not liable for any use that may be made
of the information contained therein.

Executive Summary
This report describes the holistic design kit for nZEB (Nearly Zero Energy Buildings) housing
renovation on district level, developed in the ZenN project, Task 4.5 Holistic Design Kit for nZEB
renovation. The nZEB design kit facilitates synergies between non-technical drivers of architectural
value and cultural heritage, social, economic and policy measures in nZEB housing renovation projects.
It aims to aid stakeholders to consider which non-technical drivers should be included and how to include
non-technical drivers as part of the decision-making process. In this way, it is a thinking tool for
stakeholders’ use at the different stages of the renovation process. The design kit is an approach to
enable nZEB renovation projects to identify and prioritize indicators throughout the renovation process.
The demonstration projects share similarities through their participation with the ZenN project, but
were also unique in having different goals and power dynamics for decision-making amongst
stakeholders. The repetition of lessons learned in the ZenN project illustrates the potential of the
transferability of the design kit for other similar projects. This executive summary provides a transferable
holistic design kit for application to a broad range of nZEB renovation projects on a neighbourhoods
scale. The majority of the main content of the report contains the detail of the design kit development
and use which is primarily specific to the demonstration projects. The holistic design kit is included in
the “Guidelines” report together with other ZenN project results in Task 5.4, published October 2017.
We recommend implementing the design kit in at least three phases – before, during and after the
nZEB renovation project – in order to update results and inform about decisions in line with any changes
that may have occurred during the renovation. A key person or working group in charge of the social,
economic, architectural and/or legislative perspectives of the project develops and implements the
design kit. This person will be referred to as the ‘responsible’. The responsible should obtain input from
building owners, end users, operators, monitoring experts, architects, engineers and other stakeholders
for the nZEB renovation.
There are three main elements of the design kit: (1) dimensions developed for non-technical drivers
for nZEB renovation; (2) guiding questions which a project can refine to case-specific questions; and (3)
a workshop to discuss results indicator questions, to identify gaps in knowledge and to facilitate decision
making related to non-technical drivers. The following outlines each of these three elements.

1. Dimensions
We have developed dimensions from the lessons learned in each ZenN demonstration project
based on four non-technical drivers:


Architectural values and cultural heritage



Stakeholder awareness and behaviour



Economic and ownership structures



Legislation, governance and policy

Below is a table 1-1 of key dimensions associated with each of the aforementioned drivers, which are a
starting point to develop indicators for future projects. Each dimension is defined based on lessons
learned by the demonstrators.
Table 1-1 Dimension definitions

Driver

Dimension

Definition

1

Architectural
value and cultural
heritage

Design details
integrate energy
targets

Examining different design details to assess what
potentials exist for energy performance solutions

2

Architectural
value and cultural
heritage

Balancing energy
performance,
architectural value
and cultural heritage

Creating win-win solutions that provide high
architectural value, cultural heritage and energy
performance

3

Stakeholder
awareness and
behavior

Energy performance
solutions which
complement user
functionality

Collaboration amongst knowledgeable
stakeholders on design and functionality to ensure
realization of energy targets and building user
requirements.

4

Stakeholder
awareness and
behavior

Managing
misconceptions

nZEB renovation and associated concepts /
approaches are new for many stakeholders
involved in residential renovation and they do not
always understand them.

5

Stakeholder
awareness and
behavior

Strategic thinking and
collaborative decision
making

Collaboration and participation of diverse
stakeholders aids thorough thinking in planning
and reflective decisions.

6

Stakeholder
awareness and
behavior

Lifecycle perspective

The inclusion of lifecycle thinking includes
consideration for functionality and maintainability
of energy solutions.

7

Economic and
ownership
structures

Managing finance
and budget

Examining financial options, e.g. funding schemes
or financial institutions who provide loans for
nZEB renovation, and preparing a budget to
accommodate unexpected costs.

8

Economic and
ownership
structures

Solutions to
fragmented building
ownership and
schemes

The party who finances the investment and takes
the investment risk is not necessarily the same
party who obtains financial benefits from reduced
energy use

9

Economic and
ownership
structures

Reducing long and
unpredictable
payback time

The payback period is the time it takes to recover
investment costs and is usually an additional
criterion to assess the investment. Investments
with a short payback period are often considered
safer than a long payback period.

10

Legislation,
governance and
policy

Interpreting policy
targets and
legislation

Different stakeholders interpret policy information
differently and these interpretations need
consensus.

11

Legislation,
governance and
policy

Support from national
funding schemes and
governing bodies

National funding schemes and governing bodies
are important for inspiring projects to be energy
efficient. They are often used to reduce the time
to obtain a return on investment but can be
restrictive which impacts on the type of chosen
solutions.

12

Legislation,
governance and
policy

Renovation and
current building
standards

Identifying which energy performance standards
and building function standards are achievable in
renovation.

2. Guiding Questions
Based on the dimension in table 1-1, we developed guiding questions to guide other nZEB
renovation projects in their performance assessment of non-technical drivers. The guiding questions are
generic, and need to be further refined to the local context of each particular nZEB renovation project.
Table 1-2 shows guiding questions for each dimension.

Table 1-2 Guiding questions

Dimension

Guiding questions

Using Design
Details to
Integrate Energy
Targets

What are the possibilities to develop energy performance solutions through
examining design details?
What design details have impact on user behaviour?
How are energy performance measures synergized with architecture and
symbolic expression?

Negotiating
Energy
Performance with
Architectural
Value and
Heritage
Character

How do energy performance solutions complement the building’s cultural
heritage/character?
What compromises need to be made (if any) to maintain the building’s
architectural value and cultural heritage/character?

Energy
performance
solutions which
complement user
functionality

What are the changes needed to integrate new energy performance measures
in already started projects?
How do energy measures affect (or not) residents’ requirements?
What design features increase/nudge residents to be energy aware?
How are residents engaged in the design/renovation process?

Managing
misconceptions

How are energy performance measures understood by residents/project team?
How are misunderstandings of energy performance solutions identified and
resolved?

Strategic thinking
and collaborative
decision making

Who are key actors to drive energy efficiency while maintaining wider
renovation goals?
What platforms exist to access knowledge important for/to the project
progress?
How are residents represented/included in the project process?

Life cycle
perspective

What are the long lasting links between the renovation process and
operations? (E.g. guarantee period)
How do contractors know/make sure that what they have designed/built is
being used as planned when in operation (when it’s operative)?
Is there a commissioning period to mitigate some challenges in the initial
operation of the building?
What are the considerations for user comfort when addressing technical
problems in the initial months of operation?
How does the project team prepare for building handover to the owner?

Managing finance
and budget

What are the options available to increase credit worthiness?
Are there financial bodies/instruments who specialize in co-financing energy
efficiency activities?

What are the financial risks to nZEB renovation and how do they effect lending
options?
Is the project prepared for unexpected costs? How?
Are there financial instruments offering surplus funds accessible on demand
(when) if needed (unexpectedly)?
Solutions to
fragmented
building
ownership and
schemes

What approaches/schemes are available to obtain a return on investment in
energy retrofitted buildings when the investor is not the occupant?
What incentives do energy measures provide to the investor, apart from
reduced energy bills? (e.g. upgraded market value of the building)
What financial solutions are available when accounting for fragmented building
ownership?

Reducing long
and difficult to
predict payback
time

Are there incentives/solutions available for the investor to compensate for or
reduce a long payback period?
What financial solutions links investment costs to the building rather than the
owner?
What financial instruments reduce the up-front costs of the investment?
Are life cycle costs of energy generation included in the decision of applied
energy solutions?
What financial support is available to help assessing payback time?

Interpreting policy
targets and
legislation

What policy targets are specific to energy efficiency?
How do different stakeholders interpret policies?
Who is responsible for ensuring that legislation and regulations are met?
What other regulations and standards, not directly related to energy efficiency,
are necessary to consider when installing energy efficiency solutions? (e.g. fire
safety, acoustics)
In case of several owners, what are the requirements regarding meeting the
property law?

Support from
national funding
schemes and
governing bodies

What are the available national funding schemes?
What impact do restrictions/conditions of funding scheme(s) have on the
project?
What support is available from local/regional/national government for ambitious
energy performance renovation?

Renovation and
current building
standards

Are the project’s energy performance targets higher than national required
standards? If yes, how does this impact the renovation?
Will the building meet all modern day building standards after the renovation?
What type of strategies are available to find a good compromise when it is not
possible to technically or financially to meet all the building standards?

Case-based questions can be developed for a specific nZEB renovation project, to determine the
project-related value for the dimensions. Table 1-3 provides an example of case specific questions
developed for a specific nZEB renovation project based on the guiding questions. The table is a list of
statements based on the experiences of some of the nZEB demonstrations, developed to obtain different
stakeholder’s personal view of the project development. These personal views may differ depending on
the stakeholder.

Table 1-3 Illustrative example of case specific questions

M & OP

X

I

Degree to which budget constraints reduce choice of optimum
solutions

Life cycle
stage

D

X

Low

Degree to which solutions meet energy performance targets

Medium

What is your opinion on the following statements?

High

Energy performance solutions which complement user
Classifications
functionality

X

X

X

X

X

X

X

X

X

X

Degree to which energy measures impact functionality of
building

X

X

Degree to which technical advanced knowledge is available in
project team to meet energy performance targets

X

X

Energy efficiency measures do not risk negatively impacting
renovation goals

X

Degree to which you perceive energy performance solutions
will affect functional requirements of building

X

Degree which residents are involved in decisions of renovation

X

X

Key: (Life Cycle stages)
Design of the renovation=D; Implementation of the renovation=I; Maintenance and operations after renovation=M&OP
The placement of “Xs” are randomly inserted by one of the authors of this report as an example, and are merely illustrative.

3. Workshop / Meeting
The third element of the nZEB design kit consists of workshops/meeting to discuss responses to
case specific questions in order to develop a common understanding of the results. The results should
show the weight/relative value each stakeholder gives to each of the dimensions for non-technical
drivers of ZEB renovation. It is likely that stakeholders will have different perspectives on how to meet
energy performance goals as they represent different disciplines or have different motivations in the
project. Highlighting differences is important, as it will show what specific areas of the project
stakeholders consider differently. This allows discussion of the different perspectives of the project and
helps to build consensus for decisions. Workshops and meetings are good platforms to solve potential
future problems before they occur and feed into the decision making process. This type of
workshop/meeting allows representatives of the project stakeholders to set out non-technical indicators
for the project and agree on which indicators to prioritize at which stage of the project to optimize the
decision-making processes. In the workshop/meeting, a plan could be developed on how to implement
decisions that arise as a result of the outputs from the design kit. There may also be a need to collect
further information where decisions could not be made due to the scarce knowledge available. Having

a workshop or meeting to discuss the results provides the opportunity to discuss similar and different
perspectives of the renovation and come to a common ground for decision-making.

To sum up, the design kit is a guide to develop non-technical indicators for nZEB renovation. A
limitation of the design kit is that there was no time to test it in a real situation as this would require a
new project. Municipalities who represent the demonstration projects in ZenN and researchers provided
feedback on how the design kit could help decision-making. They believe the design kit can help
decision-making process by guiding project managers, designers and other stakeholders to include
essential dimensions of the project. The list of dimensions have the potential to help those responsible
for new nZEB renovations to have an overview of challenges and solutions that may arise during the
process. In this way, there is a potential to foresee what decisions are needed, as well as identify
resource and capacity needs that may arise at later stages, which are not often easy to see at the
beginning of the process. Overall, the design kit potentially allows for exploration of different options
related to non-technical drivers and a better understanding of the whole nZEB renovation process.

Contents
1

Introduction ..................................................................................................................................... 1

2

How to use the design kit ................................................................................................................ 4
2.1

2.1.1

Developing indicators ...................................................................................................... 4

2.1.2

Refining guiding questions to case-specific questions .................................................... 5

2.1.3

Workshop/ meeting to discuss responses to case specific questions ............................. 6

2.1.4

Key synergies and transferability of lessons learnt ......................................................... 6

2.1.5

Transferability of the holistic design kit ............................................................................ 7

2.2

4

Sample approach to developing case-specific questions ....................................................... 7

2.2.1

Identify responsibilities..................................................................................................... 7

2.2.2

Questions to determine value of dimensions in nZEB renovation ................................... 7

2.3
3

The development of the design kit........................................................................................... 4

Link to Monitoring Guide for Smart Cities Information System (SCIS) .................................. 10

Background of ZenN demonstration projects ............................................................................... 11
3.1

Økern demonstrator, Oslo municipality, Norway ................................................................... 11

3.2

Lindängen demonstrator, Malmö municipality, Sweden ........................................................ 11

3.3

Mogel demonstrator, Eibar municipality, Spain ..................................................................... 12

3.4

L’Arlequin demonstrator, Grenoble municipality, France ...................................................... 12

Key synergies and transferable lessons from the ZenN demonstration projects ......................... 13
4.1

Architectural value and cultural heritage ............................................................................... 13

4.1.1
4.2

Stakeholder awareness and behaviour ................................................................................. 22

4.2.1
4.3

Overview from literature on economic ownership and structures ................................. 39

Legislation, Governance and Policy ...................................................................................... 41

4.4.1
5

Overview from literature on stakeholders awareness and behavior ............................. 31

Economic and ownership structures...................................................................................... 33

4.3.1
4.4

Overview from literature on architectural value and cultural heritage ........................... 20

Overview from literature on legislation, governance and policy .................................... 49

Guiding questions: added-value, robust and multifunctional synergies ....................................... 51

6

5.1

Architectural value and cultural heritage ............................................................................... 52

5.2

Stakeholder awareness and behaviour ................................................................................. 54

5.3

Economic and ownership structures...................................................................................... 57

5.4

Legislation, Governance and Policy ...................................................................................... 60

Impact of decision making for residents during the renovation process: ...................................... 62
6.1.1

Detailed Summary Case Study, L’Arlequin, Grenoble - Summary................................ 62

6.1.2

Summary of residential perspective: Økern .................................................................. 64

6.1.3

Summary of residential perspective: Lindängen ........................................................... 64

6.1.4

Summary of residential perspective: Mogel .................................................................. 64

7

Transferability of holistic design kit ............................................................................................... 66

8

Conclusions .................................................................................................................................. 72

9

Acknowledgements ....................................................................................................................... 73

10

Appendix A: Relevant literature on Architecture value and cultural heritage ............................... 74

11

Appendix B: Relevant literature on Stakeholder awareness and behaviour ................................ 76

12

Appendix C: Policy and legislative approaches of ZenN partner countries .................................. 80

13

Appendix D: Funding approaches ................................................................................................ 84

14

Appendix E: Residents perspective of ZEB renovation in Grenoble .......................................... 111

15

Appendix F: Illustrative examples of case specific questions based on demonstrators experiences
127

16

15.1

Architectural value and cultural heritage: ............................................................................ 127

15.2

Stakeholder Awareness and behavior ................................................................................. 129

15.3

Economic and ownership structures:................................................................................... 131

15.4

Legislation, Governance and Policy .................................................................................... 133

References .................................................................................................................................. 135

1

Introduction
The holistic design kit is a thinking tool for the different stages of the project process by all the

stakeholders. The focus of the design kit is developing and measuring indicators for non-technical
drivers, based on the learnings from the demonstration projects in Økern (Norway), Lindängen
(Sweden), Mogel (Spain) and Grenoble (France). Indicators are important to the decision-making
process in design, construction and operation to quantification, simplification and communication of
decisions. Indicators allow an ongoing reflection of the project progress and can feed into further lessons
learnt for future projects.
This report describes the holistic design kit for nZEB housing renovation on district level,
developed in Task 4.5 of the ZenN project. There are multiple stakeholder perspectives to consider for
the non-technical drivers (architectural, social, economic and legal/political) in nZEB renovation projects.
Work Package 4 of ZenN – Non-technical drivers and Deliverable 1.1 Common barriers and challenges
in current nZEB practice in Europe examines these non-technical drivers. Deliverable 1.1 highlights how
non-technical drivers have equal importance and no individual driver is significantly prioritized over
another. Including non-technical drivers is a potential way for realizing energy targets. The design kit
facilitates synergies between architectural, social, economic and policy measures to move beyond which
they should include, and rather move towards how to include non-technical drivers in the decisionmaking process for nZEB renovation. The results will be merged into a “Guidelines” report together with
other ZenN project results in Task 5.4, to be issued in October 2017.
The design kit supports working within a changeable environment, which is characteristic of
construction projects conducted over a number of years. The design kit should be implemented on three
occasions – before, during and after the nZEB renovation project – in order to update results and inform
decisions in line with any changes that may have occur in a project. Tables presented in this report show
the dimension with guiding questions. Examples from each demonstrator project based on lessons
learnt illustrate how the dimension were experienced by examining them through Challenge/Activity,
Solution and Result. The design kit contains three main elements:
1. Dimensions have been developed from the lessons learnt in each demonstration project –
Økern, Lindängen, L’Arlequin and Mogel. The dimension are based on the four non-technical
drivers considered in the ZenN project:
 Architectural values and cultural heritage
 Stakeholder awareness and behavior
 Economic and ownership structures
 Legislation, governance and policy
2. Guiding questions have been developed in order to guide other nZEB renovations in their
performance assessment of non-technical drivers. The guiding questions are generic, and need
refinement to the local context of an nZEB renovation with case-specific questions. The case
specific questions should formulate questions that are most relevant to the project. Based on
the work of ZenN, it is advisable that representatives of the whole project team as well as

building users respond to case-specific questions. In this way, the design kit enables a
renovation project to develop a holistic perspective on non-technical drivers across
stakeholders.
3. Workshop/meeting to discuss responses to case-specific questions should be the next step, to
develop a common understanding of the results of the case specific questions. The workshop
allows representatives of the project stakeholders to agree on which indicators to prioritize at
which stage of the project in order to optimize the decision-making processes. The stakeholder
results from responses to the case specific questions are likely to differ depending on who is
responding. However, the differences between various stakeholders is useful for project
managers/building owners to be aware of in order to avoid or minimize conflict or
misunderstanding of the project in a later stage.
Challenges associated with non-technical drivers are often unforeseen in renovation projects, as
illustrated from the demonstration projects of ZenN 1. The purpose of the ZenN design kit is to aid future
projects to respond to potential challenges related to non-technical drivers in nZEB renovation. The
identified dimensions are based on the lessons learnt common to the four demonstration projects
considered in this kit. The demonstration projects share similarities through their participation the ZenN
project but were also unique in having different goals and power dynamics for decision-making amongst
stakeholders. The repetition of lessons learnt in the ZenN project illustrates the potential use of the
design kit and that the identified dimensions are not just unique to one project but are applicable to other
similar nZEB renovation projects with unique goals and power dynamics.
Non-technical drivers are hard to quantify as they consist of both quantitative and qualitative
components. Different stakeholders have different perspectives on what constitutes a good building.
The judgement of different stakeholders may be different due to how they perceive the relative
importance of different building aspects with the overall energy performance (Alwaer and ClementsCroome, 2010). The ultimate goal is ensuring that those who use the building have the capability to
realize energy performance targets, which are set at the design phase. Demanding end-users interested
in energy performance goals can contribute to realizing targets set at the design phase. However,
current practices in renovation and construction projects are lacking the information from end-users
during the design process (Gann et al., 2003, p.321, Whyte et al., 2016). Lessons learned based on
the experiences of end users of completed buildings which is provided to designers and contractors
could potentially be carried forward to improve future buildings
The design kit promotes inclusivity and identifies approach to access the diverse understanding of
the neighbourhood. Involving end-users is not an easy task. In terms of a neighbourhood scale, the enduser is not just one user with diverse demands but a number of diverse end-users with diverse demands
and ownership structures. This presents challenges to combine diverse understandings of the
neighbourhood. There are other challenges identified in Deliverable 1.1(Karlsson et al., 2013) such as:

1

Examples of challenges from ZenN demonstration are outlined in section 5 Key synergies and transferable lessons learnt in this
report and in WP4 reports on Stakeholder Awareness and Behaviour, Economic and Ownership Structures and Legislation
Governance and Policy
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not all professionals have the skillset required to implement energy efficiency; residents lack knowledge
and interest; high investment costs and architectural and cultural values limit the choice of technical
solutions.
Indicators are an important output in which the design kit can help nZEB renovation projects to
achieve. Indicators provide an opportunity to mitigate repeated mistakes associated with nZEB
renovation, avoid pitfalls and be pro-active by incorporating non-technical drivers into the projects’
decision-making process. The use of indicators is fundamental to any improvement of strategy in the
decision making process of design, implementation and monitoring of nZEB renovation. Studies have
been done on closing the energy performance gap between design and operations which identifies tools
and provides advice on guidance on how to address this gap from a variety of perspectives (See
Lindkvist et al., 2014 and Appendices A and B). In Smart Cities Information Systems (Ferrer, 2016d,
Ferrer, 2016b, Ferrer, 2016c) social, economic and legislative drivers have been developed from
previous work of CONCERTO (CONCERTO, 2013). Indicators have been developed for architecture for
spatial quality of residential renovation (Acre and Wyckmans, 2014). The ZenN design kit can be used
as part of the decision making process to continuously improve nZEB renovation.

3

2

How to use the design kit
The design kit essentially involves three steps as mentioned in the introduction – use of

dimensions based on the lessons learnt in the demonstrator; development of case specific questions
based on guiding questions and workshop/meeting to discuss results. The kit facilitates communication
amongst different perspectives between various stakeholders like developers and owners of buildings,
designers, contractors, administrative bodies, facilities managers and occupants. Section 4 outlines key
synergies and transferable lessons from demonstrations, with corresponding examples, in a series of
tables. Section 5 outlines a list of guiding questions facilitating measurement of indicators of nontechnical drivers across different stakeholders in nZEB renovation projects. Section 6 transferability of
indicators provides a summarised holistic design kit. Figure 1 illustrates the process of developing
indicators for specific projects going from dimensions developed by ZenN demonstrators to guiding
questions to case-specific questions.

Dimension

Guiding
questions

Case-specific
questions

Figure 1 Process of developing indicators

2.1 The development of the design kit
The following sections outline how the design kit used the previous work of Work Package 4 Nontechnical drivers reports to develop dimensions and lessons learnt which aid in the identification of
indicators for future projects.
2.1.1

Developing indicators
ISO 21929-1 on Sustainability in building construction offers a general framework for the

development of indicators and a core set of indicators in building construction. Indicators should provide
“…a measure of current performance, a clear statement of what might be achieved in terms of future
performance targets and a yardstick for measurement of progress along the way” (Jefferson I et al.,
2007). The research institutes involved in the demonstrators each delivered up to 10 lessons learnt from
non-technical drivers in the design, construction and operation stages of the ZenN demonstration
projects. Each lesson includes a challenge/activity, solution and result/recommendation, as depicted in
Table 2-1.

4

Table 2-1 Indicator system and lesson learned overlap

Indicator system

Lesson learned

Current performance

Challenge/activity

What might be achieved

Solution (How was solution achieved)

Progress along the way

Result/Recommendation

The lessons learned offer a reflective look back on what happened in the projects and what
lessons could be carried forward to new projects. In this way, the lessons learnt form dimensions indicate
areas of importance to consider for non-technical drivers in the future performance of ZEB renovation
on a district level. In the ZenN design kit, the dimensions are clustered under architectural values and
cultural heritage; stakeholder awareness and behavior; economic and ownership structures; and
legislation governance and policy. The selected dimensions reflect the requirements, needs and
concerns of different stakeholders and interested parties and offer added-value, robust and
multifunctional synergies between the different measures used in the ZenN demonstrators. The use of
dimension should help in providing future projects with indicators in all phases of the renovation involving
all stakeholders:


at the design stage – to plan and mitigate potential problems associated with non-technical
drivers;

2.1.2



at the building stage – to re-check the feasibility of what is proposed at the design stage



at the operational stage – to reflect and pass on lessons learnt to other projects.

Refining guiding questions to case-specific questions

According to ISO 21929-1, establishing a system of indicators consists of “choosing relevant
indicators and developing and/or finding suitable methods and information to measure or assess the
values of individual indicators” (ISO21929-1, 2011 p.29). Two considerations to measure or assess the
values of individual indicators are:
-

The methods for choosing and applying the indicators should be reportable (pragmatic)

-

The indicators should be usable that is to say they should be measurable

The process to “assign values to the selected indicators”” (ISO21929-1, 2011 p.29) is described here
through the method of first integrating dimension into guiding questions, then into case-specific
questions to suit the project context. Different stakeholders assign different values to dimensions which
is assessed initially through measurable quantifiable approaches (i.e. case-specific questions); the
results are then discussed through qualitative approaches (i.e. meetings/workshops).
The guiding questions included in the design kit are developed from the lessons learned in the
demonstration projects. These questions are general and broad enough to be applicable to most nZEB
renovation projects. They are intentionally open-ended (i.e. primarily how/what questions) so that future
projects can use them and refine them to their own specific context. The output of this refinement is the

5

case-specific questions. Case-specific questions should be developed by an individual or working group,
who we refer to as ‘the responsible’, The responsible should be knowledgeable of the project objectives
in order to account for any unique parameters associated with the project (Ferrer, 2016a). The
responsible should have access to basic knowledge of research methods to develop the case-specific
questions. The case-specific questions should be developed in a way that they lead to measurable
results, for example through using scaling questions or questions which lead to yes/no answers. The
responsible disseminates the questions to representatives of the entire project team such as to the
building owner, occupants, facilities managers, architects, engineers and energy consultants. The
results would be primarily descriptive and not statistical significant as the sample size would likely be
small. An example of a result could be that 10 occupants view energy targets as unimportant whereas
3 architects and 2 building owners view them as very important. The case specific questions provide an
overview of different perspectives from stakeholders and the relative value they put on non-technical
drivers. However, the results should not include a combined total of project participants as there are
different numbers representing individual stakeholder groups, so a combined total may result in one
group being more represented than another group. There are statistical approaches to balance the
representation more evenly, but the identification of different individual stakeholder groups is important
to reflect their different perspectives. The responsible then analyzes the data, and develops them into
descriptive results and tables/graphs.
2.1.3

Workshop/ meeting to discuss responses to case specific questions
A workshop or meeting is the final step where the project team discusses the results of the case-

specific questions. The results should show the weight/relative value each stakeholder gives to each of
the dimensions for non-technical drivers of ZEB renovation. It is likely that stakeholder will have different
perspectives on how to meet energy efficiency goals as they represent different disciplines or have
different motivations in the project. Highlighting differences are important to discuss in project teams in
order to address difference and build consensus. The output of the workshop is to identify indicators the
project will prioritize. Thus, these kinds of workshops and meetings are good platforms to solve potential
future problems before they occur and feed into the decision making process.
2.1.4

Key synergies and transferability of lessons learnt

The ZenN demonstration projects often experienced challenges and reported similar lessons learned.
Lessons learned are illustrated in tables in Section 4. Below are some suggested ways to use the tables,
in future nZEB renovation projects:


Using the tables as inspiration to develop case-specific questions



Learning from challenges and solutions documented in the ZenN project



Some readers might only be interested in one of the non-technical drivers considered in ZenN
and therefore may focus just on this area

6

2.1.5

Transferability of the holistic design kit
Dimensions and lessons learnt in the design kit are ‘locally designed’ within the ZenN

demonstrations, the design kit can be adapted to other nZEB renovation projects. Sections 6 outlines a
summarized design kit, which has the potential to be used by projects outside of the ZenN project.

2.2 Sample approach to developing case-specific questions
Section 2.2 describes how case-specific questions may be developed in an nZEB renovation project.
2.2.1

Identify responsibilities
The application of the design kit is recommended for the stages of design, renovation/construction

and operation. A first step is to identify a responsible; this may be a key person or working group in
charge of the social, economic, architectural and/or legislative perspectives of the project. The
responsible will implement the design kit and develop the case-specific questions suited for the context
of the project. The responsible should aim to obtain input from representatives of building owners,
occupiers, operators, monitoring experts, as well as respective stakeholders responsible for the
development of the permanent structure, to make sure the collected information is balanced. The
responsible should have research skills and basic knowledge of statistics as the case-specific questions
aim to include a large number of stakeholders from the project. However, results from the case-specific
questions are primarily descriptive and no statistical significance testing is viewed as necessary so it will
not matter if sample size is small. The results should then be presented and discussed at a
workshop/meeting. In the workshop/meeting, a plan could be developed on how to implement decisions
that arise as a result of the outputs from the design kit.
2.2.2

Questions to determine value of dimensions in nZEB renovation

For each dimension in the design kit, guiding questions are presented in Section 5 Guiding questions:
added values, robust and multi-functional synergies. Based on Section 5, case-based questions can be
developed for a specific nZEB renovation project, to determine the project-related value for each
dimension.
Table 2-2 provides an example of a guiding question for the dimension Aligning energy efficiency to
renovation goals, based on the ZenN demonstration projects.
Table 2-2 Example of dimension and guiding question

Dimension

Guiding question

Aligning
energy
efficiency to
renovation
goals

Energy efficiency goals need to fit the context of the project.
-

What changes are needed in already started projects to integrate new energy
efficiency measures? (e.g. design detailing or technical aspects)
What is the possible risk when integrating energy efficiency measures for
renovation? How is the risk being assessed?
What is prioritized and how is the prioritization done in order to meet the energy
targets when budgets are tight?
How does energy efficiency intervention affect residents’ requirements?
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A list of case-specific questions, developed for a specific nZEB renovation project based on the guiding
questions, may look like Table 2-3. The questions represent examples of the lessons learnt in the ZenN
demonstrators, for the dimension Aligning energy efficiency to renovation. The results should provide
an overview of different stakeholder perspectives/opinions on the project through different aspects.
Table 2-3 Example of case specific questions

Classifications

M & OP

X

X

X

X

Degree to which solutions meet energy performance target

X

X

X

X

X

X

X

X

X

X

Degree to which budget constraints reduce choice of optimum
solutions

Low

Likelihood of project meeting energy efficiency target

High

I

Life cycle
stage

D

Medium

Aligning energy efficiency to renovation goals

X

X

Minimum changes in design detailing needed to meet energy
efficiency solution

X

X

Degree to technical advanced knowledge to meet energy
performance targets is available in project team

X

X

Energy efficiency measures do not risk negatively impacting
renovation goals
Degree to which you
requirements are met

perceive

residents’

functional

X
X

Key: (Life Cycle stages)
Design of the renovation=D; Implementation of the renovation=I; Maintenance and operations after renovation=M&OP
The placement of “Xs” are randomly inserted by one of the authors of this report as an example, and are merely illustrative.

Table 2-4 shows a lessons learned by the demonstration projects based on the dimension Aligning
energy efficiency to renovation goals. Further examples are described in section 4 Key synergies and
transferable lessons from demonstration project.
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Table 2-4 Example of key synergies and transferable lessons from demos

Demonstration
Økern

Lindängen

Mogel

Grenoble

Aligning energy efficiency to renovation goals
Cautious approach to incorporating solar power
Challenge: Unsure how much solar power to integrate into renovation
Solution: Step-wise approach for incorporating solar power into renovation.
Result: Økern case illustrated to building owners the scope of what they could
achieve with solar energy and how they could expand on their learning for future
projects.
Uncertainty of energy calculations
Challenge: Budget constraints in the projects did not allow for energy submetering prior to the renovation leading to uncertain calculations on energy
consumption for each different utility prior to renovation. There was no budget to
calculate variation between result, causing additional uncertainties.
Solution: A consensus between the building owner and energy consultant that the
calculations would be based on estimates.
Result: Estimated calculations on energy consumption prior to renovation which
means uncertainty on how much energy is reduced because of new energy
measures. It is optimal to have access to detailed measurement data for
calculations and avoid large uncertainties.
Functional need with energy efficiency as added value
Challenge: An accessibility need initiated renovation and an architect gave
residents a budget to meet this need. The extra funds from the Basque
Government and ZenN was “sold” together with accessibility and energy efficiency
in one package. For this reason, the residents perceived energy efficiency
measures as a toll to meet the need accessibility.
Solution: The residents were assured that their contribution to the renovation
budget would not exceed the maximum original budget done for accessibility. The
extra funds from Basques Government and ZenN would help achieving goals of
accessibility and energy efficiency measures. In this way, residents received
“more” for approximately the same money.
Result: Residents were able to have the benefit of energy efficiency while at the
same time achieving their accessibility need.
ZenN facilitator for increased ambitions
Challenge: Increasing energy ambitions within a project with established goals
and mitigating concerns of disruption to project progress
Solution: The team involved building owners and professionals. A constant backand-forth process on potential solutions during the design phases and the sharing
of information in the team led to increased energy efficiency without having to
insert new – and technically potentially risky – methods and materials.
Result: Energy was one objective among others (e.g. improved quality of life and
security, better access to apartments, better aesthetics, and improved image for
the district) and was integrated into the wider strategy but did increase quality of
technical aspects of the project.
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2.3 Link to Monitoring Guide for Smart Cities Information System
(SCIS)
The Monitoring Guides for Smart Cities Information System (SCIS) (Ferrer, 2016b, Ferrer, 2016d,
Ferrer, 2016c) were considered in Deliverable 4.2 Stakeholder awareness and behaviour report
(Lindkvist et al., 2015 ) for replicability of lessons emerging from the demonstrators. The ZenN design
kit develops specific dimension relevant for nZEB renovation and complements the SCIS guides which
covers broader aspects. The SCIS guide aids assessment on the following areas:
1) Monitoring of demographic and contextual data for the project in order to illustrate and
contextualise technical outcomes
2) Monitoring of individual people connected to projects
3) Technical monitoring related to social aspects
Both guides target similar stakeholders and support the idea of ongoing evaluation, which enables a
complementary use of both guides. Like the SCIS guide, the ZenN guide is developed for building
owners, occupiers, operators, monitoring experts, and persons responsible for social project accounting
and other stakeholders responsible for the development of the renovated building. While both guides
differ in emphasis of evaluation, they provide assistance in the systematic acquisition of data for
assessing the societal benefit of a set of measures.
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3

Background of ZenN demonstration projects
The demonstration projects of Økern, Lindängen, Mogel and L’Arlequin were all quite different in

terms of context, see table below. However, the projects also had similarities and could learn from each
other. Section 4 on Key Synergies and Transferable Lessons from the ZenN Demonstrations goes into
detail.
Table 3-1 Basic description of demonstrations

Demonstrations
Økern

Country
Norway

Type of dwelling
Nursing home

Owner
Municipality

Lindängen

Sweden

Apartment blocks

Mogel

Spain

Apartment blocks

L’Arlequin

France

Apartment blocks

Private real estate
owner
Primarily residential
owners
Municipality

Occupants
Elderly people and
nursing home staff
Renters
Private home
owners/residents
Tenants/social housing

3.1 Økern demonstrator, Oslo municipality, Norway
Økern nursing home is located within a residential area, at approximately 6 km from Oslo city
centre. Økern nursing home consists of a main building connected with a low-rise building. The low-rise
building is from 1955 and was completely renovated in 2007/2009. The main building, built in 1974, is
the demonstration for ZenN. It has five floors and a side wing on one floor, east and west wing plus loft
with technical ventilation and elevator room. The base of the main building is approximately 1700m 2.
East and west wings are approximately 3000m 2. The building owner of Økern nursing home is
Omsorgsbygg Oslo KF (OBY). OBY is a municipal enterprise and one of Norway’s largest property
managers. OBY owns approximately 660 buildings in Oslo and aims to be a role model in terms of
energy efficiency in its own building mass.
Nursing homes have a diverse portfolio of stakeholders. OBY’s client for Økern is Sykehjemsetaten
(SYE), which also forms part of Oslo municipality. SYE is responsible for operating nursing homes and
outsources the staffing of nursing homes to Unicare. Unicare is a private company contracted to start
six months before the Økern renovation would be complete. Unicare is responsible for the staff and
residents of the nursing home. The residents are quite old and vulnerable. Most residents require a lot
of care, and the majority suffers from age-related illnesses, for example dementia. Many of the residents
are unable to make demands for themselves and rely on their family members to speak for them.

3.2 Lindängen demonstrator, Malmö municipality, Sweden
The Lindängen neighbourhood is in the outskirts of southern Malmö. Approximately 1000 people
live in the buildings, and 60 % of residents were born outside Sweden or are second-generation
immigrants. The average income is lower than the average income in Malmö and the unemployment
rate is high. One of the aims of the renovation is to attract new inhabitants. This could improve the image
of the area. All the buildings are residential, and built during the 1970`s, approximately 45% of them are

11

housing cooperatives and 55 % privately owned rental apartments. The area has six buildings consisting
of 400 flats combined. Some of the buildings are eight storeys high whereas some are 3-4 storey
buildings. Within the ZenN project, three eight storey buildings and one lower building were renovated,
amounting to 250 renovated flats. Prior to renovation, all buildings had poorly insulated concrete and
brick infill walls. The renovation is in line with Malmö`s target of decreasing energy consumption by at
least 20% per person by 2020.

3.3 Mogel demonstrator, Eibar municipality, Spain
The Mogel neighbourhood consists of 21 buildings in a sloped terrain, built in the 1950s. The
buildings are five storeys high except for one, which is three storeys high. Before the renovation, the
buildings had no major renovation and the building structure consisted:


of a mix of concrete framing and wood beam floors;



ground floor walls composed by a single layer of load bearing stone



and the rest of the façade is a cavity brick wall.



most owners (around 90%) installed double glazing windows on an individual basis.

Residents in the area typically have a low-to-medium income with a mix of different age groups; half of
the population is over 50 years of old. The ownership structures are diverse, with individual owners
using their house, or renting it to tenants. The owners of the dwellings in the neighbourhood are the
main drivers of the renovation project in Mogel. The energy efficiency aspect of the renovation is a precondition posed by the municipality, to obtain funding.

3.4 L’Arlequin demonstrator, Grenoble municipality, France
The demonstration project is situated in the L’Arlequin neighbourhood, south of Grenoble. It consists of
1800 dwellings in a high-rise complex, built in the 1970s. Two of the L’Arlequin buildings were renovated
as ZenN demonstration projects; these 2 buildings included 433 dwellings. The buildings are 6 to 15
storeys high. Before renovation, the building had a concrete structure and two types of facades: light
pre-fabricated concrete modules and heavy concrete modules. The population of the neighbourhood
typically represents low income residents, a high unemployment rate and more than 30 nationalities.
The property structure is complex consisting of social and private housing, organized in co-ownership,
with rented dwellings and some privately owned

12

4

Key synergies and transferable lessons from the
ZenN demonstration projects
The demonstrator projects have been forward thinking in developing energy efficient residential

renovations. They overcame challenges but also discovered creative opportunities to meet the
ambitious energy efficiency targets. In this section, we describe lessons learned for architectural value
and cultural heritage; stakeholder awareness and behaviour; economic ownership and structures; and
legislation, policy and governance based on the experiences of the demonstrators.

4.1 Architectural value and cultural heritage
The ZenN demonstration projects aimed to develop solutions in line with the architectural quality
and potential cultural heritage value of the buildings to be renovated. In some cases, the demonstration
projects would not select the most optimum energy measures, as they would have led to a larger
compromise on architectural value or cultural heritage; on other occasions, the demonstration projects
would have to prioritise energy efficiency over architectural value and cultural heritage.
The following tables are examples of lessons learnt from the demonstration projects. Further
information on the lessons learnt for each of the four main topics can be found in the ZenN reports, 4.1
Taxonomy of near-zero energy renovation options and their influence on architectural and cultural
heritage and 4.2 Stakeholder Awareness and Behaviour (Lindkvist et al., 2014). In section 5, lessons
learned are reconceptualised into dimensions with guiding questions in order to support decision
making in future nZEB renovation projects. After the presentation of lessons learned in the
demonstration projects, there is a brief overview of how the wider literature examines architectural value
and cultural heritage.

Demonstrator

Using Design Details to Integrate Energy Solutions

Økern

Air tightness
Challenge: Energy efficiency targets depended on achieving targets on airtightness in a partial renovation of a run-down building
Activity: Some drawings for the renovation were not accurate and details had to be worked out during the renovation process.
Recommend: Sufficient time to develop a deep understanding of design details to meet the required air-tightness.

Lindängen

Photovoltaics (PVs) as an architectural expression as well as an energy efficiency measure
Challenge and opportunity: The PV system constitutes architectural benefits as an architectural symbol of a highly efficient and technically welldeveloped building. PVs symbolism and aesthetics are important as the energy efficiency.
Solution: PV systems design have parameters for electricity generation (e.g. solar radiance) and architectural prerequisites (e.g. roof angles, building
direction, design etc.). PV cells symbolic and expressive values for energy performance.
Result: PV systems are both an energy performance measure of significance and a successful architectural and symbolical expression.

Mogel

Balconies
Change: Insulation of the external façade minimized the area of the balcony; this change was not satisfactory to the residents.
Challenge: Consolidation of the original balcony width.
Solution: The material of the balconies (brick) was changed to a thinner panel, recovering the space occupied by the insulation. The covering of the
balcony handrails improved the image of the façade.
Result: Size of area of balconies unchanged from original design and improvement of the façade image..

Grenoble

Air tightness
Change: Energy efficiency targets depended on achieving targets on airtightness
Challenge: Partial renovation of a run-down building
Solutions: Sufficient time to develop a deep understanding of design details to meet the required air-tightness for the demonstration: prototyping
several façade modules, with an airtightness test, to retain the most efficient solutions
Thermal bridges
Change: Energy efficiency targets depended on achieving targets on thermal bridges impacting U-value
Challenge: Partial renovation of a run-down building
Solutions: Identification of forgotten details to be corrected in order to minimize impact of thermal bridges on U-value and comfort. Calculation of
each detail and proposition of adapted technical solution at an acceptable cost..

Demonstrator

Integrating Solutions Aesthetically

Økern

Climate wall and façade
Challenge: Ensuring energy performance measures integrate into the architecture of the building
Solution: The climate wall goes across the new façade with insulation set within the climate wall as a separate layer.
Result: Enabling an energy effective solution through integration into the façade and climate wall

Lindängen

Creating double virtues - Energy efficiency and aesthetics
Challenge: Find an overall solution for windows to meet energy targets and architectural value.
Solution: In Lindängen, the previous windows had reached their technical life span before being replaced. Both the property owner and tenants
believed that the window exchange improved aesthetics.
Result: Both an improved architectural expression from the façade and anticipated long-term improvement of the energy efficiency. This leads to a
future recommendation that project should aspire to have both energy savings and an aesthetical perspective.

Mogel

Exterior window frame:
Challenge: Some residents had window frames replaced in their apartment and others did not. For those who did, the window frames were
replaced in apartments, as they not meet the standards required to meet nZEB. As there were two different window frames, there was a challenge
in achieving color uniformity of window frames and blinds.
Solution: The project took a common color for the window frames and blinds of all buildings with a future vision.
Result: Partial uniformity of window frames after replacement works, with the aim of total uniformity in the future.

Grenoble

Climate wall and façade
Challenge: Villeneuve Arlequin district is labelled "Heritage of the 20th century" by the French Ministry of Culture. Preservation of architectural
characteristics/ qualities of two typologies - 40 Arlequin: curtain walls/50 Arlequin is challenging.
- Solution: Urban and architectural prescriptions2 identified building characteristics and recommended preferred architectural solutions to preserve:
40 Arlequin: replace existing light facades by new, prefabricated ones (wood frame). This integrates insulation while drawing inspiration from the
old architectural features (Preservation of vertical and horizontal lines forming the façade panels, maintenance of the hollows with treatment, etc.).
- 50 Arlequin: the work was done classically, with the installation of the insulation on the concrete walls, covered by a coating. The details of the
facades (rhythm and size of the openings / bay windows, balconies) have been preserved and highlighted, notably by working on the colors
Result: Enable an energy effective solution while maintaining and valuing aesthetics of the building

2

The design of the projects was the subject of numerous exchanges between the building owners (ACTIS / SDH) (ACTIS / SDH) / their operating architects and technical consultancies, the City of
Grenoble and its assistants (MANASLU for the Energy Performance and Yves LION for the architectural component), to guarantee both performance and architectural quality
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Demonstrator

Integration of Facade Solutions Beyond the Improvement of Energy Efficiency

Mogel

New elements in façade
Challenge: Laundry racks on the balconies diminish the image of the façade.
Solution: Take advantage of the improvement of the building envelope and the works on the façade for the introduction of some horizontal sheets
that take and hide the laundry racks on the balconies.
Result: Enable a façade solution that improves façade image while maintaining functionality for the residents

Demonstrator

Deliberate Energy Solution with Architectural Value and Cultural Heritage

Økern

Aligning energy performance with cultural heritage
Challenge: Sunscreens were more energy efficient placed on the outside of the facade but was not complementary to the listed building
Solution: The decision was to prioritise the cultural heritage value of the building. The sunscreens lie in the façade and are behind the plastered
plates, so they complement the listed building.
Result: Balancing of architectural values and cultural heritage with energy efficiency.

Lindängen

Need for building permit for PV panels differ between cities and municipalities
Challenge: Need for a building permit differs between cities in Sweden. The PV panels make a significant altering of the visual facade expression in
Lindängen, which in Malmö, required a building permit.
Solution: Homogenize the procedure between the Swedish municipalities and cities for approving or disapproving PV systems. The differing
requirements nationally create difficulties and uncertainties that should be possible to avoid with a homogenized process.
Result: Lindängen received approval for the building permit application for the PV system. The process was challenging as the first application was
not approved by the City. However, needing a permit for PV can be an advantage if the quality of the design and installation are monitored.

Grenoble

Aligning energy performance with architectural value
Challenge: Reducing the size of the windows as well as removing the loggias and balconies was more efficient from a thermal point of view, but led
to a distorted appearance of the buildings
Solution: The decision was to prioritize the aesthetics to maintain architecture value of the building, by conserving the characteristic elements and
treating at the same time singular points generated by these elements.
Result: Balancing of architectural value and energy efficiency.
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Demonstrator

Negotiating Energy Performance with Architectural Value and Cultural Heritage

Økern

Cultural heritage vs energy efficiency
Challenge: Building owners preferred that the renovation of Økern would complement the neighboring award winning architectural listed building.
Solution: It was important for the nursing home to consider fit with the listed building. One point of discussion in the project was whether to use PV
solar panels as a statement for energy performance ambitions by installing them on the façade or rather to have them more in the background by
placing them on the roof. In the end, the decision was to place them on the roof with one of the reasons to complement the listed building.
Result: Weighing up the pros and cons resulting in an agreement on how the façade should look and complement listed building

Lindängen

Municipal interests could have significant impact
Challenge: Potential for energy performance measures for renovation in conflict with architectural heritage interests of Malmö municipality. Different
aspects and qualities of retrofitting measures in a building are considered in approving a building permit and could have a significant impact, e.g. in
terms of the will to maintain an architectural concept in relation to the surrounding built environment.
Solutions: Conflicting interests between energy efficiency and architecture can be minimised by reducing architectural changes to the façade.
Lindängen window replacement impacted energy performance in combination with the heating system and heat recycling measures.
Result: Achieving high level energy performance in Lindängen with limited altering of the architectural expression.

Mogel

Ground floor façade
Challenge: Originally, the ground floor façade was a stonewall that was perceived as a visual base and provided character to the buildings, but
there was need to consider how to insulate the ground floor stonewall.
Solution: New building envelope proposal with insulation on the external face resulted in the disappearance of the stonewall, which was considered
an interesting feature of the façade. Insulation to the interior was considered instead of to the exterior to avoid loosing this feature but would mean
reduction on the interior area of the ground floor apartments.
Result: The most energy effective solution was decided even though it meant the loss of the original character of the façade.

Grenoble

Cultural heritage vs energy efficiency
Challenge : Preserve the cultural / architectural heritage, while adapting the buildings to the energy constraints and- write a new page of
L’Arlequin's history without disfiguring it
Solutions: Deliberate on technical solutions for energy performance to meet architectural requirements
Result : Technical solutions compatible with the preservation of architectural features
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Demonstrator

Maintaining Existing Aspects of Building with Newly Renovated Aspects

Økern

Contrast of old and new aspects of renovation
Challenge: The renovation focused on the external aspects of the building, with limited budget on the internal part of the building. There was
therefore a potential contrast of the newness of the external building and the older aspect of the internal building, which the building owner decided
needed addressing.
Solution: The walls were painted and doors were assessed to be ‘good enough’. However, the doors were later reassessed to requiring
replacements and were then replaced. Some old fixtures of the building remained and were viewed by some as a nostalgic reminder of the real
age of the building and others viewed these fixtures as displeasing to the eye.
Result: Overall, the inside of the building complented the external renovation but there were mixed perspectives on keeping some of the older
building material and fixtures. There is a need to assess when and when not to retain old fixtures of the building.
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Demonstrator

End User Perspective

Økern

Explaining design decisions
Challenge: The building is old and parts of it remained so it was not always possible to bring all areas of the building up to standards
expected for nursing homes, e.g. room sizes. The expectations from staff was that the renovation would be like a new building.
Solution: Need to explain to end users that the building is not new but is renovated so some old standards of the building remain after
renovation. It is a temporary place for old people to stay while their own permanent nursing home is renovated to nursing home standards.
Result: Staff need to have realistic expectation of a newly renovated energy efficient building.

Lindängen

Using design pictures to increase the tenant acceptance of retrofitting
Challenge: The visual expression from installing new windows was successful but challenging to implement as it required access to
resident’s apartments.
Solution: Early in the renovation pictures of the future final result based on window exchange and further measure in apartment were
attached to information material to tenants. This was to increase the likelihood of acceptance amongst tenants for the renovation.
Result: With the aforementioned information to tenants, it was believed to be easier for contractors to gain access to apartments. The
overall acceptance for the retrofitting project was probably also improved by the clear and positive information.

Mogel

Enhancement of the existing buildings
Challenge: Promote the integral renovation of the buildings.
Solution: Integral renovation works of the building common elements: new elevator installation, new stairs, façade and roofing.
Result: The residents appreciated the improvement of the buildings and better quality and comfort in housing conditions.
The apartment residents are still living in the same houses with new better quality and comfort conditions

Grenoble

Explaining design decisions as part of a larger scale project
Challenge: Target information at the scale of building renovation while situating it in the overall urban project
Solution: A specific communication and information system, mobilizing various tools: public meetings, work with tenants' associations,
production of images before / after with the architects of operations to help the users to represent themselves in the project, etc.
Result: On one hand, the information provided enabled a better understanding of the project and the transformation of the image of their
building amongst residents. On the other hand, it did not enable them to fully appreciate the nuisance generated by the work, which
provoked misunderstanding and frustration.
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4.1.1

Overview from literature on architectural value and cultural heritage
There are various tools in development to assess architectural value and cultural heritage, as can

be seen in Appendix A. The Sustainability building construction standard for sustainable indicators
states that, “cultural value and local heritage concepts are different from architectural quality. The
cultural value and local heritage usually comes with the presence of historical buildings or sites and
have an intrinsic historical or cultural importance, while architectural quality of a building(s) results from
a mix of certain evaluation criteria including aesthetic quality, functionality, serviceability, technical
features, etc.” (ISO21929-1, 2011: 28). The following focuses on topics used to assess architectural
value and cultural heritage based on studies relevant to ZEB renovation but were not included in the
earlier 4.1 ZenN report on Taxonomy of near-zero energy renovation options and their influence on
architectural and cultural heritage (Lindkvist et al., 2014).
Attractiveness of a site
Uniqueness, scarceness and identity of a place are examples of contributing features to the
attractiveness of a site. Uniqueness and identity of a place are context dependent variables and further
elaborated by finding out how scarce the building is in an architecturally/culturally context. A unique
nature, historical importance, unique building or different architectural style are characteristics, which
are included under the umbrella of attractiveness of site. These characteristics should be considered
during renovation and installation of energy efficiency technologies, like solar panels (SuPerBuilding,
2012, Polo Lòpez and Frontini, 2014).
Functionality and usability
Functionality is a necessary consideration in relating design to maintenance. Decisions made in
the design stage impact on residents’ usability of their home. While functionality focuses on the product
(building), usability stresses user values in a socio-cultural context, time, experience and situation as
part of the ongoing process between design and use (Blakstad et al., 2008). There are various studies
which highlight how the design of energy performance solutions can nudge behavior to be more energy
efficient and how use of a building can impact on the performance of the building (Throndsen and Berker,
2012, Risholt and Berker, 2013, Hargreaves et al., 2013)
Spatial quality
A spatial quality assessment aims to explore the potential of building renovation as a promoter of
occupants’ well-being and quality of life, by connecting spatial quality and energy-efficiency in the
dwellings. Non-technical concerns such as views, spatial arrangements, public-private spaces and
density are clearer to human perception, and may therefore improve users’ willingness towards energyefficient renovation. It is a non-technical driver defined by four determinants which considers residential
use, building and block scales, and indoor and outdoor environments (Acre and Wyckmans, 2014). The
four determinants are (1) view, (2) internal spatial arrangements, (3) transition between public and
private spaces, and (4) perceived, built, and human densities (Acre and Wyckmans, 2014). Visual
privacy and quality of the view are the main topics of spatial quality determinant of view (1). Internal
spatiality and spatial arrangements (2) considers the articulation between indoor spaces and its

boundaries, and articulation among adjacent internal spaces. The physical barriers between public and
private domains are the focus of the determinant of (3) transition between public and private spaces.
Perceived, built and human densities (4), the last spatial quality determinant considers the proportion
and boundaries of the block, and both built and human densities. Linking spatial quality and its
corresponding effect on residents’ comfort and well-being to nZEB renovation may help persuade
building owners to perform energy efficiency measures.
Protection of cultural and historical values and energy efficiency in buildings
In general, cultural values should be seen as means for sustainable development and these values
should be integrated in urban development strategies (Guzmàn et al., 2017). Historical buildings need
appropriate technical solutions integrated in a compatible way in order to maintain cultural heritage of a
site. It is possible to meet energy and comfort requirements through technical means without
compromising the qualities of historic buildings (Polo Lòpez and Frontini, 2014, Moschella et al., 2013).
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4.2 Stakeholder awareness and behaviour
The aim of the ZenN 4.2 task of Stakeholder Awareness and Behaviour is to get a holistic view of
implementing energy efficiency measures into renovation processes. In this project, stakeholder
experiences involved developing, implementing and use of energy efficiency measures in renovated
residential neighbourhood buildings in four demonstrators of the ZenN project: Økern (Oslo), L’
L’Arlequin (Grenoble), Mogel (Eibar), and Lindängen (Malmö). Stakeholders include energy
consuming end users (residents, nursing home staff); building owners (residents, real estate agents,
municipal owned buildings); professional groups involved during the renovation (contractors, architects,
engineers, professional consultants, building managers, facilities managers) and professional groups
who are involved after renovation (janitors, facilities managers). The demonstrators have been quite
innovative, not necessarily in terms of the chosen technology (best practice) but in terms of the social
and communication aspects they integrated into the technical renovation. All the activities done in the
demonstration projects were important for successful progress in energy efficiency planning, design,
implementation, testing, commissioning and operations.
The following tables are examples of lessons learned from the demonstration projects. Further
information on these lessons can be found in ZenN report 4.2 Stakeholder Awareness and Behaviour
(Lindkvist et al., 2015 ). In section 5, lessons learned are reconceptualised into dimensions with guiding
questions in order to support decision making in future nZEB renovation projects. After the presentation
of lessons learned in the demonstration projects, there is a brief overview of how the wider literature
examines stakeholder awareness and behaviour.
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Demonstrator

Aligning energy efficiency to renovation goals

Økern

Cautious approach to incorporating solar power
Challenge: Unsure how much solar power to integrate into renovation
Solution: Step-wise approach for incorporating solar power into renovation.
Result: Learning from Økern case was that more solar can be incorporated in future projects.

Lindängen

Uncertainty of energy calculations
Challenge: Budget constraints in the projects did not allow for energy sub-metering prior to the renovation leading to uncertain calculations on energy
consumption for each different utility prior to renovation. There was no budget to calculate variation between result, causing additional uncertainties.
Solution: A consensus between the building owner and energy consultant that the calculations would be based on estimates.
Result: Access to detailed measurement data to make calculations is ideal in order to avoid large uncertainties but was not possible in this
circumstance.

Mogel

Functional need with energy efficiency as added value
Challenge: The whole renovation scope was “sold” together with accessibility and energy efficiency in one package. For this reason, energy
efficiency measures were perceived as a toll and extra costs for their real need of accessibility.
Solution: The final renovation project should not exceed a maximum budget in order for the neighbours to have “more” for approximately the same
budget.
Result: Residents were able to have the benefit of energy efficiency while at the same time solving their accessibility needs..

Grenoble

ZenN increasing energy performance ambitions
Challenge: Increasing energy ambitions to a project with established goals and mitigating concerns of disruption to project progress
Solution: The team involved building owners and professionals. Constant back and forth process on several options during the design phases and
the sharing of information in the team and potential solutions led to increased energy efficiency without having to insert new – and technically
potentially risky – methods and materials.
Result: Energy was one objective among others (e.g. improved quality of life and security, better access to apartments, better aesthetics, and
improved image for the district) and was integrated into the wider strategy but did increase quality of technical aspects of the project.

Demonstrator

Energy performance solutions which complement user functionality

Økern

Linking energy efficiency measures to operation
Challenge: Need to ensure energy performance measures are sustainable for the long-term functional purpose of the nursing home.
Solutions: The operations and maintenance department of the nursing home were involved at the early stage of the renovation. End-users were
also represented by the client organization to make sure that the usability would be attained..
Result: Users or their representatives should be involved in project decisions to ensure energy efficiency measures are compliant with functionality
of the building.

Lindängen

No legal requirement to involve residents on renovation
Activity: Residents have no direct influence on the project. As the renovation is legally viewed as “standard improving” 3 for the residents, which
means there is no legal need for consulting with tenants when designing the changes.
Solution: Although no legal need to consult with tenants, tenant information is considered of high importance to the building owner. Janitors/facilities
managers informed residents and the tenants’ association on renovation plans.
Result: The project has been designed with both a limited involvement, but also a limited disturbance and change, for the tenants. The level of
tenant involvement in the decision process could differ and should be adapted case-by-case depending on how standard and character of dwellings
is to be altered.

Mogel

Maintaining user behavioural patterns after renovation
Challenge: The material used as insulation was thick (12 cm), which reduced the size of the balconies. This caused problems since some tenants
had their drying racks in the balcony.
Solution: Change the insulation material from brick to thinner phenolic panels,so drying racks can fit to balconies.
Result: A design decision which was re-thought to meet user behaviour

Grenoble

Using intermediators
Challenge: Integration of residents into the project
Solution: Hiring a liaison person living in the same area as the residents. This person knew the culture and was able to communicate the positive
impacts of the renovation better. The liaison person worked closely with the project manager.
Result: The liason person was there to gain trust among residents as they had become doubtful and mistrustful due to previous attempts.

3

The Swedish Tenancy Act includes restrictions/regulations potential challenge the profitability, the practical feasibility and planning of the project. If the
measures are improving living standard or implying significant modification to the apartments, the property owner must collect permission from the tenants
before the measures are initiated
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Demonstrator

Informed Approaches to Decision Making

Økern

Manager who can intermediate between residents and project contractors
Challenge: Need approachable but authoritive person to manage challenges of project and operations
Solution: Project representative worked closely with both the staff of the nursing home and facilities manager, communicating any problems in
operations to project contractors.
Result: Project participants feeling listened to and involved in the renovation process.

Lindängen

Conveying decisions to culturally diverse residents
Challenge: Finding optimal approach to inform tenants from diverse backgrounds and culture.
Solution: Some residents of the demonstration sites were employed by project team to disseminate information to other tenants.
Result: Using residents as intermediators enabled better communication as they were known by residents.

Mogel

Strategic thinking for agreeable support in neighbourhood
Challenge: Decisions are based on the votes from the majority, and approved decisions are mandatory for all residents
Solution: The neighbourhood committee had strong knowledge of the residential area, and engaged representatives who communicated on behalf
of residents to the renovation project team. Several meetings were organised for all the residents. The apartment buildings in which the residents
were more willing to accept the renovation were retrofitted first, giving a good example for the buildings whose residents were more against the
changes.
Results: The strategic decision to first renovate apartments of residents who were more favourable to the renovation, enabled the project team to
show good results to those less favourable and gain their support for renovation of their apartment block .

Grenoble

Project coordinators as knowledgeable sources for project strategies
Challenge: Managing the various objectives of a complex project
Solutions: A project team was set up by the urban renewal project coordinator (city of Grenoble), including the projects of the social housing
agencies and the services / partners involved, in order to ensure the coherence of the renovations with the objectives of the overall urban project
Result: The interaction of the project team came up with a ‘best’ solution to integrate energy efficiency measures without changing project goals.
The process also fostered a collective feeling amongst the project team.
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Demonstrator

Technical Knowledge to Meet Energy Performance Targets

Økern

Solar solution
Activity: Linking established building skills to necessary skills for installing energy performance measures
Solution: Workshops and discussions between project team and solar experts to explain the technical and aesthetic requirements of the solar
solution.
Result: Building awareness and competency in the project team for solar installation

Lindängen

Window exchange
Activity: Testing window exchange using a test montage, before wider implementation.
Solution: The test montage in an empty apartment is a good way to test the removal of windows and looking over details on e.g. window
attachments, without time pressure.
Result: More confidence in solution; using a test montage facilitates early detection of errors.

Mogel

Solar thermal panel and connection to old water heaters
Challenge: As the water heaters in the flats were not changed during the renovation, using installed solar thermal panels for heating the water was
not ideal.
Solution: Manufacturers of the water heaters were contacted to see whether it could be possible to connect them to the new solar thermal
installation.
Result: Some old heaters were checked individually with the manufacturer for connection to the solar thermal system and some were not designed
for it so connection was not as efficient as they could be.

Grenoble

Detailing and air tightness
Challenge: Meeting energy performance objectives to reduce energy demand and implications of cost to meet energy target.
Solution: Holistic approach through working on air tightness and on details. The tighter the building, the better for heating and energy efficiency but
affected the ventilation of the building. The teams thus worked on letting more air in but achieved the final global energy result.
Result: The initial expectation to invest further in the large scale measures, innovative techniques or materials were not necessary when taking a
holistic approach. Attention to details, while more time consuming and requiring learning, was also cheaper and equally efficient.
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Demonstrator

Residents Living in Apartments During Renovation

Økern

Testing and commissioning overlapping into operation
Challenge: Tight deadlines to have nursing home occupied meant that testing and commissioning continued in operation
Solution: There were breakdowns in technical aspects. However, response time to breakdowns was short with the project responsible on call 24
hour per day
Result: Having the project responsible available meant staff and residents could trust that their problems were being managed effectively

Lindängen

Informing residents to gain access to apartments
Challenge: Ensuring access to apartments to change the windows in a culturally diverse neighbourhood
Solution: A window exchange time plan was used inform residents. This information was transferred to residents by door to door informers. The
time plan considered diversity among cultural/religious residents and allocated suitable informers who were amenable to residents.
General/detailed information was provided through leaflets and pictures of installation from other apartments.
Result: Planning and informing residents ensured a speedy window exchange, except for unexpected logistical delays for materials..

Mogel

Contact person to inform and address complaints from residents who remained in apartment during renovation
Challenge: Conducting construction work while residents live in apartments during renovation work
Solution: The construction company designated a permanent contact person on-site to manage the relationship with the residents, including
informing residents, gathering their requirements.
Result: Open communication of plans between residents and construction team.

Grenoble

Consideration by project to residents who remained in apartments during renovation
Challenge: Some residents chose to stay in apartment during renovation but were disturbed and uncomfortable due to chaos caused by renovation
and erratic time schedules of builders accessing apartments
Solution: Available and attentive construction coordinators to listen and respond to residents’ complaints.
Result: Better communication of the coordinators to construction crews and residents meant time schedules of the construction crews planned in a
better way. For the future rehabilitation operations, social landlords and public authorities (City of Grenoble, Grenoble Alpes Métropole) have
planned to better inform / warn the occupants about the nuisance generated by the work, and to give them the choice between staying in housing
and being temporarily relocated even if it represents a significant additional cost.
(Note: Most residents in interviews regretted their choice to remain in their apartment during renovation due to the discomfort).
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Demonstrator

Managing Misconceptions

Økern

Learning opportunities and outlining clear roles through contracting
Challenge: Contractors wish to learn skills and obtain knowledge on energy efficiency projects they are involved in. This was nevertheless viewed
as a project cost resulting in limitations to learning for contractors.
Future recommendation: A shared cost and deeper collaboration for learning and knowledge development. This would require clarification of roles,
and a negotiation on cost sharing for project activities that benefit stakeholders’ future business.

Lindängen

Managing erroneous complaints
Challenge: Residents perceive that temperature has reduced in apartments in a period when the heating system is being adjusted and after the
introduction of market standard temperature of 21 degrees.
Solution: Use temperature sensors and building energy management system to show residents that apartments are heated to market standards.
Result: Evidence based response.

Mogel

Explaining new concepts
Challenge: Residents showed a lack of interest in the energy measures (insulation, solar panels water heating installation, etc.) at the early stages
of the project and they had difficulty to understand the benefits of the energy measures.
Solution: Informing residents using knowledgeable experts. The architect informed the residents about the proper functioning and advantages of
energy efficiency measures. Weekend meetings were used for information sharing. These helped but more information was needed.
Result: Residents did not fully understand how the installations would impact their lives. One way the demonstration tackled misunderstandings is
through the development of a manual.

Grenoble

Learning from earlier projects
Challenge: Not knowing how solutions will work in renovation in the context of such a complex renovation.
Solution: Knowledge was developed from an earlier, similar project in Nantes where solutions were applicable to Grenoble. The Energy Assistant
was a fundamental knowledge source to push boundaries on different techniques.
Result: Having good knowledge sources builds confidence that techniques will work.
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Demonstrator

Project Team Collaboration

Økern

Addressing concerns of project team
Challenge: There were a lot of concerns amongst the project group (consultants and contractors) and internal departments in OBY on the
installation of the solar PV system.
Solution: Important to address different concerns in order to integrate solar installation to the ongoing building works. The solar installer held
several meetings with internal teams of OBY including maintenance people, to alleviate concerns and gain internal support for the project.
Result: More confidence in project team on installation of solar system

Lindängen

Forming a project team
Challenge: Developing a collaboration team
Solution: An already existing innovation platform, “Malmö Sydost”, led to the collaboration between the energy service contractor and the building
owner A requirement in the procurement of the contractor work stipulated that some residents should be engaged as local informers.
Result: Both the building owner, the contractors, the consultant for energy calculations and staff on site have expressed that this collaboration has
been beneficial for the progress of the on-site work.

Mogel

Organised bodies to communicate
Challenge: Need to involve resident’s representation in the decision making process of renovation
Solution: The Neighbourhood Committee is a group spontaneously formed by some residents who want to push the renovation initiative and who
took the role to coordinate between residents and other stakeholders.
Result: The Neighbourhood Committee represented residents and communicated to the architects and municipality. Their role was to get the
residents approval for activities of the renovation, and to communicate information about the renovation to residents.

Grenoble

Key actors for driving energy efficiency goals
Challenge: Gaining support amongst project stakeholders for increased energy efficiency goals
Solution: The Energy Assistant mobilised by the City of Grenoble played a key role in showing that objectives were possible to reach through
technical elements and having a continuous positive outlook.
Result: A collective feeling and mutual trust contributed to accepting the renovation. It made it easier for stakeholders to accept the ZenN project
and integrate it into the project wider holistic vision. Without this collective work method, objectives more ambitious than initially planned would not
have been reached anyway as they had to.
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Demonstrator

Managing the commissioning period

Økern

Optimum solutions that meet energy targets and user needs
Challenge: Finding functional solutions that are environmentally friendly
Solution: Extended commissioning period into operations; user occupancy feedback from current residence to future renovation; end-user training
of how energy measures impact on behaviour.
Result: Increased knowledge on technology adaption to building use and user adaption to energy efficiency solutions.
Recommendation: A well planned commissioning phase is crucial to ensure proper testing and adaptation of the control systems - solutions need to
be robust and easy to use.

Lindängen

Building Energy Management System (BEMS)
Activity: Janitors/facilities managers expected that the renovation would result in an easier and less work-demanding management of the property
aided through the BEMS. They received ongoing education of the new systems during the renovation by the contractor of the renovation.
Result: The main benefit of BEMS is to be able to detect errors and show evidence based response on energy use to residents.

Mogel

Increasing likelihood of energy efficiency behaviour in operation
Challenge: In order to meet energy performance targets, building users need to know how to use energy devices optimally.
Solution: The public service company for economic and sustainable development, Debegesa, developed a building maintenance guide for Mogels’
residents, which includes information on for instance ventilation to prevent humidity, behavioural changes and aesthetic measures.
Result: A manual guide for residents relating to energy efficiency use which can be referred to over the building life-cycle

Grenoble

Impacts of retrofitting on comfort
Activity: Assessing residential outlook on comfort based on energy efficiency measures
Result: Improvement of heat efficiency based on reducing temperature in apartments to turning electric heaters off.
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4.2.1

Overview from literature on stakeholders awareness and behavior

The energy-efficiency performance gap occurs when optimal energy targets, decided in
renovation/construction projects, are not realized during operation of the building. This is due to a
number of factors, which include over-estimating energy targets in design, the rebound effect 4 and
design decisions related to energy efficiency do not adapt enough to user’s needs for the building
(Fedoruk et al., 2015, Forcada et al., 2015, Berker, 2011). Stakeholder awareness is not just about the
end user knowing how to behave in an energy efficient way but also about project participants’
awareness of user needs and priorities and the corresponding need to adapt design to these.
The energy performance gap
Commissioning is a systematic process of ensuring that all building facility systems perform
interactively in accordance with design documentation and intent as buildings often do not perform as
designed (Djuric and Novakovic, 2009). Defects in operation often prevail which results in a performance
gap between design and actual energy performance of the building (Forcada et al., 2015, Fedoruk et
al., 2015). Lack of proper commissioning and post-occupancy evaluation leads to defects being difficult
for facilities managers to see and resolve (Forcada et al., 2015). Facilities managers often have difficulty
to get subcontractors to return after handover of a building to rectify problems, and the handover
documents that they receive are often incomplete or lack information (Whyte et al., 2013, Forcada et
al., 2015). Prior to operation, commissioning can only address a limited range of aspects, as some
functional defects are not seen until the building is in use (Fedoruk et al., 2015, Whyte et al., 2013).
Defects after handover are not just technical in nature and the human element needs to be carefully
considered (Whyte et al., 2013, Forcada et al., 2015, Fedoruk et al., 2015). The human element is
influenced by cultural, social and personal factors; user characteristics e.g. age, occupation (e.g. social
status), gender, number of family members, type of residence, period of residence, residents’ knowledge
on green/zero emission buildings, individual energy behavior, language skills etc. should be considered
when evaluating the user satisfaction and behavior. When the user characteristics are taken into
account, evaluation becomes robust (Pati et al., 2009, Kim et al., 2013). The next section discusses
possible ways to link end users to the project with the aim of making them aware of how behaviour
impacts on energy efficiency of the building.
Intermediation
The study by Grandclement et. al (2015) emphasizes the role of intermediation between the endusers and other stakeholders to narrow the gap between energy efficiency goals and comfort goals. The
process of intermediation is an important way to narrow the gap. Building managers/janitors and user
guides could be used as intermediators to “teach” the use of different devices.
User perception of building value

4

In this context, the rebound effect is the reduction in expected energy efficiency gains from new energy saving technologies is
reduced due to behavior responses to offset the beneficial effects

Occupant behavior depends on different values and energy related values include thermal comfort,
health and environmental protection (Amasyali and El-Gohary, 2016). Therefore, focusing on values of
end-users is a possible way to understand their behaviour. In this context values could be understood
as “anything that a building occupant believed is of worth, merit, utility, or importance e.g. health,
comfort, productivity” (Amasyali and El-Gohary, 2016: 251).
Informing users of energy behaviour
End-user attitudes and behaviour have the potential to be changed by focusing on awareness and
attitudes towards the low-energy buildings in societies (Persson and Grönkvist, 2015). This could be
achieved by informing users either by using mass-media or in face-to-face communication. Information
is often lacking and thus giving the right information to end users can make them change their behavior
and attitudes (Persson and Grönkvist, 2015). Dissemination of information about low-energy buildings
and technologies can influence the attitudes in societies in general and thus contribute to stakeholder
awareness and behaviour change. However informing users has limited success (Hargreaves et al.,
2013, Throndsen and Berker, 2012) and needs to be supplemented by other approaches, e.g. open
home events (Berry et al., 2014) in which end users can introduce real change in how they behave.
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4.3 Economic and ownership structures
The four ZenN demonstration sites in Sweden, Norway, Spain and France used a number of
financial measures and funding schemes in order to finance the nZEB renovation. The owners’ level of
satisfaction with the funding schemes was quite high; most demonstration projects’ building owners said
they would either use the same financial model again in future projects or would be willing to recommend
the solution to other building owners. Økern, Mogel and L’Arlequin demonstration projects used
subsidies from both national and local sources. Lindängen was the only demonstration project primarily
financed by the owner of the company through a bank loan and ZenN funding. Bank loans were difficult
to achieve for residents of Mogel5. Banks assess finances in rigorous, traditional and unified ways, which
does not bode well for energy-efficient retrofitting on a large scale.
In all ZenN demonstration projects, the subsidies were very important and necessary sources of
funding for the planned refurbishments. In most cases, the grants were a big element of motivation for
engaging in such a venture. The long payback period associated with investment into energy solutions
means that it is sometimes hard to encourage the building owners to invest in energy-efficient
technologies without the financial incentives (Karlsson et al., 2013). The environmental benefits alone
are not enough to convince an average user of a dwelling to invest in retrofitting, even if it arrives with
an opportunity for a subsidy. There is also a difference in the specificity and motivation for retrofitting
between commercial and municipal properties. Apart from trying to generate financial and energy
savings, the public entities are also interested in improving energy performance due to political and
social drivers, whereas the commercial owners focus on good business opportunities. There is a need
for financial flexibility, as well as flexibility in supporting a vast variety of technologies in the grant
awarding.
The following tables are examples of lessons learnt from the demonstration projects. Further
information on these lessons can be found in ZenN report 4.3 Economic and ownership structures
(Piątek et al., 2016). In section 5, lessons learned are reconceptualised into dimensions with guiding
questions in order to support decision making in future nZEB renovation projects. After the presentation
of lessons learned in the demonstration projects, there is a brief overview of how the wider literature
examines economic and ownership structures.

5

Mogel residents had particular challenges to obtain a back loan. Some residents managed to get a
loan on a case by case basis, but others received a loan through the construction company or through
family and friends
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Demonstrator

Preparing for Risk Assessment for nZEB Renovation Bank Loans

Lindängen

Challenge: It is important to have a low Loan to Value Ratio (LVR) to receive a bank loan in Sweden since banks do not finance investments with
high risks and low LVR. This means that the value of the entity’s resources must be high compared to the amount of money to be borrowed.
Solution: Lindängen’s building owner received a loan from the bank as the LVR for the property was 60%, which is lower than the maximum of 75%
allowed by bank. In many cases, it is difficult to get loans for a large investment into nZEB renovation as the calculated LVR is too high.
Recommendation: The possible solution might be to involve an expert entity (e.g. ESCO) in the process of seeking funds and in this way reduce the
risk in the investment.

Mogel

Challenge: Banks have had low engagement in the demonstration project. Many banks did not provide competitive offers with low interest rates as
they tend to view the project from a traditional standpoint of examining clients from the perspective of financial risk. As a result, some of the
residents did not receive loans.
Solution: Residents who were unable to secure loans from the banks searched for different solutions, such as receiving financing from relatives.
Recommendation: Banks should be encouraged to follow an individual and flexible approach towards pioneering projects; their participation in such
projects could be perceived as an occasion to upgrade their market position and image.

Demonstrator

Managing unexpected costs in project budget

Økern

Challenge: Most of the unexpected costs resulted from the discovery of a larger amount of asbestos than it had been uncovered in the pre project
phase. During renovation, some parts of the property were demolished and additional areas of the building needed further renovation. The property
is an old facility and costs increased as the retrofit progressed. The new ventilation system led to an expanded technical room on the roof to
manage the increased load bearing on the building. These additional works for the renovation were not included in the original calculated subsidy.
Result: Financial support from ENOVA (Norwegian Energy Agency) was essential in Økern

Grenoble

Challenge: Regulatory interventions influenced the investment in a negative way resulting in unexpected costs. These interventions included
increased VAT level from 1st January 2015 and new regulations on asbestos complicating the intervention of the works.
Solution: Amendments to initial grants within duration of the renovation project and supplementary grants were obtained.
Recommendation: Surplus funds accessible for ambitious energy-efficient renovations to prepare for unforeseen costs. Additional fundings should
be allocated in the budget for unforeseen or hidden expenses required for the renovation. This means that the initial budget of the renovations
should be slightly expanded.
Result: Owners receive higher financing as a result of the amendment process

6

Demonstrator

Managing fragmented building ownership and financial schemes

Økern

Challenge: Party who finances/takes risk of the investment not the party who gains financially through low energy bills in a normal lease
Solution: A green leasing contract was used as it governs the relationship between the landlord and tenant through an environmental lens.
Result: Tenants pay a slightly increased rent. However, the final expenditure for the accommodation expenses will be lower than before the
retrofitting due to reduced costs in energy bills. The additional rent money will be used to assure the return on investment for the building owner.6

Lindängen

Challenge: In general, the organisation financing the investment is not the one who obtains financial benefits from energy savings, as this tends to
be the resident in Sweden.
Solution: Lindängen’s owner calculates return on investment in terms of the whole renovation and resulting increased value of the property. In this
way, the tentants benefit from savings on energy bills without encroaching on the owner’s investment into energy solutions.
Result: This approach of examining property value within the calculation of payback removes the complexities of considering the in-balance of
investment to energy measure and tenants who benefit through reduced energy bills.

Mogel

Challenge: The Basque Government required a guarantee that the residents would not use property for commercial interests, as it was subsidised
by public money, and the Basque Government obtained no financial benefits.
Solution: The residents agreed with the Basque Government to return the subsidy in the event they sell their properties in the next 20 years.
Result: While the property value increases due to its integral renovation, the agreement put in place between the Basque Government and
residents guarantees public money delivered to the residents will not be used for individual commercial profits.

Grenoble

Challenge: Party who finances/takes risk of the investment not the party who gains financially through low energy bills in a normal lease.
Solution: Split incentives meant owners benefit from higher income due to increased rental fees and increased building value, while tenants benefit
from lower operational costs, improved quality of life and better living conditions inside the building.
Result: 10% increase of rental costs after renovation completion in order to generate the return of the investment. The level of costs to be
experienced by residents will not be affected because the operational cost of the dwelling will be lower due to energy efficiency savings
__________________________________________________________________________________________
Challenge: Owners and renters coming to a mutual agreement on the financial consequences of the renovation.
Solution: Owners coordinated with residents’ associations, signing an agreement to not increase common maintenance costs while increasing rent
by 10% to cover about 7% of the renovation costs, which would be partly compensated by decreased heating costs for the residents.
Result: Residents’ support for the renovation and its positive impacts

For more information on Green Leasing see Deliverable 4.3
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7

Demonstrator

Reducing Long and Difficult to Predict Payback Time

Økern

Challenge: The estimated payback time for the investment in Økern is approximate 7.5 years.
Solution: The green lease solution was implemented by the owner of Økern sykehjem. This lease ensures a pay back from the investment in
energy efficiency measures as the tenants will pay a slightly increased rent to the owner. The tenants benefit as their final expenditure for the
accommodation expenses will be less than the previous energy bills.
Result: Although exact figures on what the energy bill amounts to after the renovation are not available yet. The owner is confident that the
retrofitting will result in at least a 68% reduction in energy expense.

Lindängen

Challenge: Payback time difficult to evaluate
Solution: The owner incorporated the increases in property value as a result of the renovation rather than basing calculation solely on energy
savings from equipment installed.
Result: The increase of property value means that if the property valuation increases by more than the invested 50 million SEK7, there is no need to
examine the payback time. A higher net operating income will result in higher property value.

Mogel

Challenge: The forecast direct return on investment is long and linked to use of utilities. It may be possible that the financial benefit will occur for
future generations.
Solution applied: It was not finances, but rather quality of living conditions and home comfort were the biggest improvements and encouragement
for the participants. The appreciation of the energy performance measures occurred after the refurbishment was complete.
Solution proposed: The loans are proposed to be attached to the properties (not owners or residents), and made flexible to the changing residents
or property rights, including the loan instalments in the utility bills or deducting money loaned from the property tax bills.
Result: Residents have benefited from the implementation of the renovation. The value of the property has increased due the integral rehabilitation
and the installation of the lifts and escalators. The property is also far more energetically secure, which translates into increased value.

Grenoble

Challenge: Payback time difficult to predict
Solution proposed: Obligatory to evaluate the payback time while applying for grants supporting the renovation.
Result: Payback time in Grenoble cases was not calculated8.

Exchange Rates: 1 Euro = 9.3224 Swedish Krona (19.01.2015; http://themoneyconverter.com/)

8

Interview with SDH representative: In 20 years, the exploitation simulation shows that the operation of the 40 Arlequin is still not going to be balanced. The SDH will still be losing 44 000 € per year
in 2036.
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Demonstrator

Knowledge of Bureaucracy and Formalities for Applying and Benefiting from Funds

Økern

Challenge: Deadlines for grant applications posed a challenge for the applicants.
Moreover, a large proportion of owners were sceptical about the disbursement of funds before the process of retrofitting ended. This has also been
a drawback when it came to obtaining support for the project.
Solution: Involvement of Debegesa (the Local Development Agency of Lower Deba region who offer housing renovation services to assist
individuals and residential communities), as well as developers of renovation works.
Important role of the involved construction company: the company mediated with the Caja Rural de Navarra bank and negotiated better financial
conditions in terms of payment period and lower instalments.
Result: The residents applied for all supporting financial resources combined together (from the Basque Government, the City Council and the
European Commission). This was the result of Debegesa mediations which aimed to gather all the support in one package. There was not enough
time for including additional block of flats in the funding application.
The construction company negotiated better financial terms with the bank, that allowed for a longer repayment period (5 to 10 years) and resulted
in lowering instalments to about 200€ – 300€ a month. This made it easier to participate for the owners with fewer financial resources, who were
unable to take a loan due to their financial situation.

Grenoble

Challenge: High cost of work in the context of complex rehabilitation
Solution: The City of Grenoble and the social landlords had to negotiated the application of more favorable subsidy rates from the ANRU 9 and
mobilize various existing sources of funding (subsidies, loans, etc.) to reduce the financial effort on own funds and limit the revaluation of rents after
work
Result: Due to the City of Grenoble knowledge of existing financing arrangements at the local and national levels, the decision makers were able to
mobilize the necessary funds to finance the investments.

9

A French national program for urban renewal, with a target of 5 million residents impacted for 12,350 billion Euros. Starting in 2016, it will run for ten years,
with fewer projects one but with more funding for each project. http://www.anru.fr/index.php/fre/ANRU
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Demonstrator

Building Awareness of Financial Approaches for nZEB Renovation

Lindängen

Challenge: Preparing accurate technical measurements of the building before the renovation was a challenge. It was challenging to plan for
modifications, which would influence results.
Solution: Professional consultants advised on decisions of the building audit, but presented different approaches and results.
Solution possible to apply (not applied in demo case): ESCO involvement10
Result: Owners decided a solution which was perceived as risky as there was not enough data to determine whether the investment was fruitful.

Mogel

Challenge: Fears and scepticism of residents - the official decision on the renovation was in the hands of the residents of the apartment blocks, and
what is more, part of the investment was financed by the residents.
Solution: Involvement of professional parties: Debegesa and the construction company supported the residents in decision making process
Solution possible to apply (not applied in demo case): ESCO involvement
Result: Residents obtained the support from the professional entities during the preparatory and core part of the investment.
Working within budget
Challenge: Residents perceived energy performance measures as an extra cost.
Solution: Requirement of renovation was to not exceed a maximum budget so the neighbours would have “more” for approximately the same
budget.
Result: Residents were able to have the benefit of having an high energy performing building while at the same time achieving their accessibility
need without additional cost.

10

Energy Saving Company (ESCO) provides technical and financial back up and invests in projects that reduce energy consumption and energy costs in return
for a share in energy savings, which ensures the investment
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4.3.1

Overview from literature on economic ownership and structures
Despite many positive experiences in financing the energy efficiency in buildings, there is still

significant scope to improve the uptake and effectiveness of EU financial support 11. There are
challenges in terms of complexity and bureaucracy of application procedures for EU financial support
as well as a lack of awareness about funding opportunities, especially at local level 12.
Financial barriers are regarding high upfront investment costs and limited access to credit, long
payback times and credit risks, and split incentives between owners and tenant and problems in multiapartment buildings are urgent to address. There is a lack of appropriate and trustworthy information
about energy savings, efficiency measures and financial support instruments for building owners,
building professionals and the financial sector 13. There are innovative solutions addressing the above
listed barriers. One of the best practice addressing the problem of high upfront costs and split incentives
is PACE (Property Assessed Clean Energy) available in the USA. This is a simple and effective way to
finance energy efficiency, renewable energy, and water conservation upgrades to buildings. PACE
sponsors 100% of a project’s costs and allows up to 20 years for repayment with an assessment added
to the property’s tax bill. PACE financing stays with the building upon sale and is easy to share with
tenants (the loan is attached to the building rather than the owner). PACE has a variety of properties:
residential, commercial, industrial, non-profit, and agricultural.
In 2013, the United Kingdom introduced the Green Deal to address challenges of high upfront
costs and split incentives14. The aim of it was to enable private firms to offer consumers energy efficiency
improvements to their homes and businesses at no upfront cost, where payments were through
instalments on energy bills. Under the Green Deal, building owners and tenants received finance for low
energy renovation of their property from a Green Deal Provider. The difference between the Green Deal
and a conventional loan is that the loan attached to the building where the savings come from, and not
the payer of the bill. The person responsible for the energy bills, who will also benefit from the improved
energy efficiency of the property, repays the loan. The energy supplier company then passes on the
money to the Green Deal Provider. Unfortunately, the Green Deal Home Improvement Fund (GDHIF)
in the United Kingdom is now closed to new applications.
Energy Saving Company (ESCO) provides technical and financial back up and invests in projects
that reduce energy consumption and energy costs in return for a share in energy savings, which ensures
the investment. ESCO usually receives additional financial support from an external third party financial
institution called Third Party Financing (TPF). Here several possible funding sources include private

11

The consultation questions, responses and overview of results can be found
http://ec.europa.eu/energy/efficiency/consultations/20120518_eeb_financial_support_en.htm

on:

12

Report from the Commission to the European Parliament and the Council: Financial support for energy
efficiency in buildings (2013), p. 9
13
14

Ibid., p.10

Green Deal: energy saving for your home,
measures/overview.

https://www.gov.uk/green-deal-energy-saving-

banks and lending institutions; venture capital companies; equity funds; strategic partners (e.g., utilities
and engineering companies); leasing companies and equipment manufacturers. In general, ESCO
projects have three parties involved:
-

the owner/customer: his/her role is defining the goals of the project, identification of available
financial resources and understanding of the various possibilities arising from the hidden
potential of rational energy use);

-

an expert who makes money on “energy costs reduction” service: in this case ESCO – it is
responsible for project performance according to the previously signed agreement

-

the financial institution that provides money for the investment: Energy Performance Contracting
(EPC) is a contract that guaranties to the customer achievement of savings declared by ESCO.

An amount of the achieved savings in the energy costs is used for the reimbursement of the investment
of the ESCO. After the end of the contractual period, where the ESCO has achieved the amortization of
its capital and earned the corresponding commercial profit, it backs away and the outcome of the
refurbishment of the building is for the benefit of the building users. If the project does not provide returns
on the investment, the ESCO is often responsible to pay the difference.
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4.4 Legislation, Governance and Policy
The main objectives of examining legislation, governance and policy in the ZenN project and its
demonstration projects is to provide an overview of European policy and governance processes:
-

within residential energy retrofitting;

-

their implementation in national legislation of each member state represented in ZenN

-

and to analyse critical success factors within the policy and legislative fields

The government has a key role in promoting energy efficient building types by developing governmentinitiated projects and leading by example. While there is a mix of government initiatives that highlight
good examples of nZEB, there is a need that legislation should reflect and go further in policy, regulation
and standards to incorporate the changes on what low energy building means in the actual building
process.
The lessons learnt within this section are based on how legislation and policy were understood in
the ZenN demonstration projects. ZenN report 4.4 on Legislation, Governance and Policy - Key success
factors for increased replication (Andersson et al., 2017), has detailed information on the broader
focuses of the above objectives. In section 5, lessons learned are reconceptualised into dimensions with
guiding questions in order to support decision-making in future nZEB renovation projects. After the
presentation of lessons learned in the demonstration projects, there is a brief overview of how the
different countries involved in ZenN manage legislation, governance and policy.
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Demonstrator

Managing Policy Target in nZEB Renovation

Økern

Initiative required to meet policy targets
Challenge: There is an industry knowledge gap on how to meet policy targets on energy reduction in housing
Solution: Use of expertise e.g. research institutes and consultants to close the knowledge gap related to integration of solar energy in
building renovation
Recommendation: Further guidance from government and energy experts on how to meet national targets for increased energy performance
in housing

Lindängen

Need for clear information on policy measures
Challenge: Policy information can be interpreted differently depending on stakeholder perspectives/knowledge. This could prevent
consensus on decisions made in energy retrofitting projects.
Solution: Possible solutions include an information centre to provide building owners with better information to improve decision making on
energy performance measures, a web based guidance platform included in the Planning and Building Act, and a knowledge bank.
Recommendation: Continue the information process to building owners in different forms. A higher general level of knowledge should be a
key to finding agreements between building owner and contractor for cost-effective and well-assessed solutions.

Mogel

Initiative required to meet policy targets
Challenge: Replication of the energy efficient measures done in the neighborhood (in the pilot project) to another neighborhood
Solution: Collecting the experiences of the different institutions involved in the pilot project together with the research centre to facilitate
replication.
Recommendation: Dissemination of the lessons learnt and experienced from all the participants in the pilot project in order to support project
replication.

Grenoble

Initiative required to meet policy targets
Challenge: Knowledge gap to meet policy targets
Solution: Use of expertise from specialized consulting / engineering firms to close knowledge gap on renovation processes and energy
measures
Recommendation: Local authorities should establish ways to support local renovation operations. For example, the use of a third person
such as a technical expert on energy issues to mediate between different stakeholders perspectives.

Demonstrator

Use of National Funding Schemes

Økern

National schemes to reduce time for return on investment
Challenge: The return on investment is long. Stakeholders need awareness of how funding schemes can help reduce payback.
Solution: Økern obtained funding from the ZenN project and ENOVA and examining green leasing to reduce the years for return on investment.
Recommendation: A suggested grouping of green lease schemes in municipalities to provide continuous financing for energy efficiency schemes.

Lindängen

Challenges finding financing from external sources thus investments relying largely on the property owners own loans
Challenge: In general, banks are reluctant to offer new loan opportunities to finance retrofitting projects due to the risk and uncertainty they
associate with them indicating a need for more government funded programs
Solution: Initiating more loan opportunities and establishing financial support programmes by the Swedish government.
Recommendation: Dissemination of advantages of retrofitting measures to building owners and discussion of financial support at a national level
__________________________________________________________________________________
From literature review, increasing rents after retrofitting in some areas can be challenging
Challenge: There are limited possibilities of increasing rents after renovation in some areas most needing retrofitting, reducing investment return.
Solution/Recommendation: One solution is to introduce a rental grant to aid tenants with increased rent, which is calculated based on means test in
a similar way to the existing Swedish system of housing allowance 15.

Mogel

Options for funded renewable solutions
Challenge: The residents viewed the need for the loan to cover accessibility to the building, but the conditions of the loan set by Basque
Government put conditions that the loan also covers renovation of the building to high-energy performance.
Solution: Obtaining enough funding to economically justify the energy performance measures.
Recommendation: Funding for energy measures that optimize on solutions required for the renovation of the neighborhood.

Grenoble

Options for funded renewable solutions
Challenge: Diversify and optimize funding sources to increase the ambition of the project
Solution: Further funding was obtained from ZenN to increase finances which has been used to increase objectives for renewable solutions
Recommendation: Funding should be modulated to further encourage projects with high performance targets and focusing on a holistic approach

15

People in Sweden between 18 and 28 years of age or parents can receive a housing allowance, based on the amount of people in the household, housing cost and area, income and wealth.
(https://www.forsakringskassan.se/myndigheter/kommuner/bostadsformaner/bostadsbidrag)
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Demonstrator

Funded research to close knowledge gap

Økern

Knowledge for high energy performance renovation
Challenge: Contractors did not fully understand how to integrate solar panels on the roof with other building processes
Solution: Workshops with experts
Recommendation: Funded research to help close the knowledge gap between standard practice and new practices involved in high energy
performing buildings.

Grenoble

Knowledge for high energy performance renovation
Challenge: Coordinate knowledge of the various renovation actors (owners, designers and companies) involved in the projects in order to:
- guarantee real performance in line with the objectives in the exploitation phase,
- to enable them to adopt favorable approaches
Solution / recommendation : Inclusive workshops with different actors involved in the process (owners of buildings to be rehabilitated, designers,
technical consultancies, companies and funders) with external expertise attached to the guarantor of the overall project (local political authorities).
The use of a third person, technical expert on energy issues, to facilitate the exchange of knowledge.
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Demonstrator

Importance of Long Term Profitability

Økern

Surplus energy and return on investment
Activity: Decision to not use surplus solar energy to sell back to the grid. At the time of the renovation of Økern it was not legally possible to sell the
electricity back to the grid as it is today (since 2017).
Approach: Energy was calculated for the building only. If Økern had been in a situation of surplus energy to sell to the grid, they would have to
repurchase it at a higher price.
Recommendation: As it is now possible to sell electricity back to the grid (from January 2017), it is recommended to consider this option in the
planning phase.

Lindängen

From literature studies, competition legislation has prevented long-term profitable investments with high energy saving ambitions
Challenge: The Swedish competition legislation states that public housing companies run according to the same “commercial principles” as the
private ones. Private companies prioritise short payback, while energy measures in renovation is associated with long payback. This prevents the
public companies from investing in energy reducing measures.
Solution: Promoting long-term perspective from both public and private building owners with discussion on how legislation can help.
Recommendation: More dissemination of knowledge towards the promotion of long-term profitable investments with higher energy saving ambitions.
This could be done with e.g. seminars, information campaigns and studies.
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Demonstrator

Support from Governing Bodies

Økern

Inspiring projects to be energy efficient can work as examples to renovation projects
Challenge: Reducing energy usage in an existing building to meet goals set by municipality
Approach: Oslo municipality own Økern and were motivated to use the nursing home as an example for other building renovation projects
Recommendation: Continued support from municipality and national scales for renovation to meet energy performance targets

Lindängen

Building permit process for PV systems differs throughout the country
Challenge: Lindängen needed a permit for the PV system, which was difficult to obtain as the municipalities who assess the applications have
different procedures in different parts of the country.
Solutions and recommendations: Decreasing the obstacle for PV systems by a simplified and homogenized process for building permits nationally.
There is a need for a review on potential legislative updates within this field.

Mogel

Local drivers inspiring projects to be energy efficient
Activity 1: Boost of the energy performance in an existing neighborhood by the integral renovation of its buildings.
Approach 1: The neighborhood commission wanted to boost the integral renovation works of the neighborhood. Local institutions helped them with
the other renovation projects (renovation buildings).
Approach 2: The Eibar city council included better energy performance criteria with economic aids to provide to the residential owners of Mogel for
the restoration of the building facades.
Recommendation: Ongoing support from municipals and supra-municipal scales to achieve the energy performance objectives in residential
building.

Grenoble

Local drivers inspiring projects to be energy efficient
Activity: Reducing energy in an old building to meet goals set by municipality
Approach: Arlequin is part of an ambitious and long term urban renewal project driven by Grenoble Municipality (Métropole of Grenoble since
January 2015) and supported by the French government (ANRU), so there was motivation to set the two concerned buildings (40 and 50 Arlequin)
as an example for other building renovation projects in the district and at larger scale.
Recommendation: Continued support from municipality and national scales for renovation to meet energy efficient targets
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Demonstrator

Renovation and Current Building Standards

Økern

Staff view Økern as new
Challenge: The building is old and renovation of an old building means it is not feasible to meet all current nursing home standards. Økern is a
temporary nursing home for patients while their permanent nursing homes are demolished and rebuilt to higher standards.
Solution and result: The new technical solutions gave the nursing home the sense of newness, but the building still met some of the original
building nursing home standards of 1975. Communication to building users should make clear that as an old building, it is renovated to as
much as feasible to current standards but not all modern standards can be met in an old building.

Lindängen

No possibility for municipalities to form own energy performance requirements (Literature review)
Challenge: Municipalities cannot form their own energy performance requirements with higher standards than given in national building
regulations.
Solution and recommendation: No direct solutions can be identified but the challenge pinpoints the importance for achieving ambitious energy
targets in a national level.

Mogel

Higher energy performance requirements than CTE (Technical Code for Construction) in new construction
Challenge: Mogel had higher energy performance requirements than is required in Technical Code for Construction.
Solution: There was a need to develop constructive solutions to justify the higher requirements.
Recommendation: Optimum requirement is recommended even if it is above the actual standards.

Grenoble

Being realistic on what energy performance standards are achievable for an old building
Challenge : Hoist an old building up to current standards of energy performance without engaging in a complete upgrade to standards that are
technically and financially impossible to achieve
Solution: Workshops with external expertise to find a good compromise between what we would like to do and what we can actually do in an
economic and technical model that is reliable and acceptable to all
Recommendations: Early in the renovation process, make the residents familiar with the technical and economic choices to be made, in order
to avoid misunderstandings and frustrations
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Demonstrator

Impact on Non-Energy Legislation

Økern

Health and safety legislation
Activity: It is necessary to check all health and safety regulations that may be impacted as a result of energy measures.
Solution: In Økern the fire department was not familiar with how the solar PV on the roof would impact on their access. The fire department sought
advice from Swedish colleagues who have more experience with large scale PV installations than Norway.
Recommendation: Need for national guidelines on impact of large scale PV installations to safety with focus on emergency situations.

Lindängen

Swedish Tenancy Act could in cases imply several profitability, consensual and decision-making challenges
Challenge: The Swedish Tenancy Act includes restrictions/regulations potential challenge the profitability, the practical feasibility and planning of
the project. If the measures are improving living standard or implying significant modification to the apartments, the property owner must collect
permission from the tenants before the measures are initiated.
Solution: No measures were evaluated as significant modification or improving living standards. As a result no permission was needed from
tenants, in accordance with the Act. The tenants have had no involvement in the renovation decision process, with the exception of being informed
on the retrofitting measures and time scope.
Recommendation: A simplified decision process according to the owner as there is no obligation to include tenants, if measures are assessed as
not significantly improving living standards. However, this result in no rental increase and return of investment has to be achieved in other ways.

Mogel

Horizontal Property Law
Challenge: The effect of the Horizontal Property Law on nZEB renovation on a neighbourhood scale is that owner communities in each building
have decision-making capacity.
Solution: Decision making in two levels: neighbourhood associations representing the neighbourhood, are making generic and strategic decisions;
the owner’s communities make decisions for each building.
Recommendation: Horizontal Property Law revision, with the aim to ease the integral renovation in a neighbourhood scale including high energy
perfomance measures.

Grenoble

Be aware of legislation throughout renovation
Challenge: Integrate the constraints imposed by the various legislations on the project: seismic regulations, fire safety, worker safety, etc.
Solution: Throughout the project, be aware of external legislation which can influence the course of the project: firefighters / rescue services, urban
planning authorities, labor inspection services
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4.4.1

Overview from literature on legislation, governance and policy
Legislation, governance and policy issues impact e.g. which technical performance is required for

different retrofitting measures, which retrofitting measures are legally permitted as well as which
measures allow financial support profitability. Legislation, governance and policy issues experienced by
the participating ZenN demonstration sites and review of policy and legislative approach in partner
countries identify challenges and success factors, and common factors. The findings aim to raise
awareness on issues to foresee during development of nZEB renovation projects as well as to pinpoint
policy and legislative suggestions advocated during the data collection.
Four main, common areas of success factors are:
1. the importance of a high political national ambition and of effective national energy efficiency
requirements
2. the importance of improving financial/economic support systems and instruments
3. the importance of increased and equal distribution of knowledge between different stakeholders
4. the importance of national policy measures to overcome barriers for renewable energy
Importance of a high political national ambition demonstrated in several ways for the different
countries represented. An assessment of EU’s Renewable Energy Directive states that national
provisions are most efficient if they are mandatory, well-defined and with requirements of national targets
rather than specific actions at regional or local level. These types of provisions are important for EU to
ensure a high national ambition. Several countries represented in ZenN, including Poland and Norway,
state that national energy requirements should be more ambitious. The documentation of a chain of
energy policy needs at different levels – EU, national, local and regional needs to be developed in a
consistent way. Another illustration of the need for further political ambition is through the commonly
large focus on short payback times for retrofitting investments displayed in ZenN countries. Many
investments increase energy performance, but rely on different political initiatives and economic
instruments, which improve payback time and profitability.
The importance of improving financial/economic support systems and instruments expressed in
different ways depending on the national or regional circumstances. Financial support has had a postivie
effect and resulted in profits but further improvement is required. For example, in Sweden, the owner of
the Lindängen building believed financing depended on an existing loan facility with their bank; the bank
would not allow a new loan opportunity based on future energy cost savings if there had been any
uncertainties in the calculation. Several financial and economic measures were proposed to solve these
problems, e.g. possibilities for building owners to apply tax-free deposits of money into retrofitting funds
and credit-guarantee systems. Further measures implemented or discussed for the different European
countries to improve financing and profitability are zero interest loans, income tax credits, municipal
financing funds for energy efficiency retrofitting and financial support grants for tenants living in
retrofitting buildings.
The importance of increased knowledge and equal distribution of knowledge between different
stakeholders is illustrated in the ZenN demonstration sitse. This is particularly illustrated in the form of

research and information centers who helped implement enabling solutions to on low-energy
construction, retrofitting and urban renewal. The potential to increase nZEB renovation knowledge
consists e.g. of resolving inadequate insight for building owners in their retrofitting needs and
showcasing potential in retrofitting measures. The costs for building owners to gather this knowledge in
itself, sometimes aggravates the possibility for stakeholders to find out about the benefits and to develop
retrofitting projects.
The importance of national policy measures to overcome barriers for renewable energy is widely
discussed and analyzed in all participating ZenN countries. Often, large-scale implementation of
renewable energy has problems due to national strategies that include a continuation of large-scale
fossil energy supply. In Poland, for example, according to their Strategy of Energy Security and
Environment, the long-term perspective is to base the Polish power industry on coal. In Sweden, the
economic support of the electricity certificate system is uncertain over the lifetime since it is a marked
based system. These uncertainties depend on how long and at what level a country has a stable
economic support system. In the long-term, this generates a general obstacle for renewable energy
generation investments.
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5

Guiding questions: added-value, robust and
multifunctional synergies
In this section, lessons learnt, described in section 4, are re-conceptualized as dimensions because

they indicate how to mitigate potential challenges or are an indication of useful activities to do in ZEB
renovation. In section 2, we described how a project responsible would be in charge of developing casespecific questions which involves the process to “assign values to the selected indicators” (ISO219291, 2011 p.29). In Section 5, we outline different dimensions developed from lessons learnt in the
demonstration projects to aid future projects in refining indicators that suit their specific needs. Each
dimension has a set of guiding questions. Such questions guide the development of case-specific
questions relevant for specific projects. The guiding questions described in this section are based on
individual demonstration examples associated with each dimension described in section 4.
Subsections 5.1 to 5.4 present guiding questions divided into ‘architectural value and culture’;
‘stakeholder awareness and behaviour’; ‘economic and ownership structure’; ‘legislation, governance
and policy’. All tables were further divided by dimension, stakeholder group, stage in project and guiding
questions.
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5.1 Architectural value and cultural heritage
Dimension

Stakeholder
group

Stage in
project

Guiding questions

Using design details to
integrate energy solutions

Building owner,
designer,
facilities
managers,
occupant

Early in
renovation

Examining different design details to assess what potentials exist for energy performance
solutions

Building owner,
designer

Early in
renovation

Integrating solutions
aesthetically






Creating double virtues – energy efficiency and aesthetics







Deliberate energy
solutions with cultural
heritage

Building owner,
designer,
municipality

Early in
renovation

What can be done through examining the design details to integrate high energy
performance solutions?
How do new design detail cause a change in user behaviour?
How are energy measures synergized with architecture and symbolic expression?
How much time is needed to make sure that all design details contribute to reach the
energy performance targets?
How does can the architect contribute to connecting spatial quality and energy
performance of housing?16
What, if any, compromises should be made?
What solutions are available to integrate:
People-centred form, colour, lighting, programming etc?
Preservation of building characteristics?
Protecting heritage and culture?

Knowing when to prioritise cultural heritage and when to prioritise energy performance measures





How important is cultural heritage/character of the building to the residents/ district/
county /country?
How do energy measures complement the building’s cultural heritage/character?
What compromises need to be made (if any) to maintain the building’s cultural
heritage/character?
What are the municipal interests for protecting the neighbourhoods’ character limit?

Spatial quality assessment aims to explore the potential of building renovation as a promoter of occupants’ well-being and quality of life, by connecting spatial
quality and energy-performance in the dwellings. For more information Acre, F. and Wyckmans, A. 2014. Spatial Quality Determinants for Residential Building
Renovation: A Methodological Approach to the Development of Spatial Quality Assessment. International Journal of Sustainable Building Technology and Urban
Development, 5
16

Assessing energy
measures on architecture
value Prioritizing
aesthetics

Building owner,
designer,
municipality

Early in
renovation

Knowing when to prioritise architectural value and when to prioritise energy performance
measures in situations where no balance can be achieved



Maintaining existing
building aspects with
newly renovated aspects

Building owner,
designer,
occupant

Early in
renovation

Certain parts of the building will remain in a renovated building, and consideration is needed how
the existing parts will work both functionally and in terms of design with the new parts from the
renovation


End user perspective

Building owner,
designer,
occupant,
facilities
manager

During and
after
renovation

What are the best energy performance options for retrofit which reduces impact on
architectural value?
What architectural values of the building potentially reduce performance of energy
measures? What solutions can be developed?

How existing building features, e.g. room composition and orientation of space,
complement newly renovated features?

Synergizing design decisions with end user expectation



What do end users think about the blending of new and old features of a building?
How do end users visualize the impact of architectural value when renovating a building
to high-energy performance?
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5.2 Stakeholder awareness and behaviour
Dimension

Stakeholder
group

Stage in
project

Guiding questions

Aligning energy
efficiency to
renovation goals

Building owner,
designers,
construction
contractors,
facilities
managers, endusers

Early in
renovation

Energy performance goals need to fit the context of the project.
What changes are needed in already started projects to integrate new energy efficiency
measures? (e.g. design detailing or technical aspects)
 What is the possible risk when integrating energy efficiency measures for renovation?
How is the risk being assessed?
 What is prioritized and how is the prioritization done in order to meet the energy targets
when budgets are tight?
 How does energy performance intervention affect residents’ requirements?

Energy
performance
solutions which
complement user
functionality

Designers,
facilities manager,
end-users

Early in
renovation
and
commissioning
period

Design decisions have a long-term impact on how the building is used in operation, which in turn
has implications on design of energy targets and meeting energy targets in operation.

Informed
approaches to
decision making

Building owner,
municipality,
designers,
construction
contractors,
facilities
managers, endusers

Early and
during
renovation

Ensuring informed decisions are made and agreed upon by all relevant stakeholders

Technical
knowledge to meet
energy efficiency
targets

Building owner,
designers,
construction
contractors

Early and
during
renovation

nZEB renovation involves energy measures that are not necessarily established within all
stakeholder practices.

-











How design to implement energy measure consider user needs and priorities?
What design measures nudge building users to behave energy efficiently?
What are the approaches used to engage a resident perspective into design decisions?
Who are the key people who have an overview of the project process?
What are the optimum ways to inform residents about renovation and gain their support?
How can knowledge sharing platforms be developed for targeted communication actions
and channels on energy performance?

How to manage the knowledge gap between established building practices and energy
performance measures?
Do existing building systems/features need integration with new energy measures?
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How can (perceived) risky energy measures be tested within a small space of a building
projects before wider implementation?
Are innovative techniques needed for energy performance measures?

Residents living in
apartments during
renovation

Residents and
building owner

During
renovation

Residents staying in apartments during renovation.

Managing
misconceptions

Building owner,
designers,
construction
contractors,
facilities
managers, endusers

Before, during
and after
renovation

nZEB renovation and associated concepts/approaches are new for many stakeholders involved
in residential renovation.

Building owner,
designers,
construction
contractors,
facilities
managers, endusers

Before and
during
renovation

Designers,
construction
contractors,
facilities
managers, endusers

After
renovation

Building owner,
construction
contractors,
facilities
managers, endusers

After
renovation

Project team
collaboration

Maintaining link to
design

Managing the
commissioning
period









What information channels are used to inform residents of disruption during renovation?
What measures are taken to minimize disruption during renovation?
How are living-in residents included in the renovation process?

What are the techniques available to ensure residents are informed on and engaged in
energy measures?
What knowledge sources/actions are available to remedy unnecessary changes in
behavior due to mis-understanding of energy solutions?
What training is available for stakeholders that will address potential mis-conceptions of
energy measures and which parties are responsible for paying for training?

Project teams are diverse and include a wide range of stakeholders for nZEB renovation;
amongst others, building owners, design/construction contractors, energy contractors and end
users.





Who are key actors to drive energy measures while maintaining wider renovation goals?
What platforms exist to access/integrate knowledge of project teams?
How can concerns/expectations be addressed during the project?
How can large number of residents be represented and included in the project process?

Ensure that design teams can learn from how design decisions are understood in operations of
the building



How are contractors connected to renovation after completion? How do contractors know
what they have designed/built is being used as planned in operation?
How to make sure that contractors learn from the renovation project after it is completed?

The adjustment period highlights the differences between user expectations and project
expectations as well as technical problems that come to light when a building goes into full
operation. Problems need to be addressed and occupants need time to become familiar with the
new building.
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Benefitting
surrounding area

Building owner,
residents,
municipality

Before and
after
renovation

Is there a testing and commissioning period before handover to the client that can be
used to mitigate some of the challenges that occur when a building goes into full
operation?
What approaches/systems are developed to manage
technical problems of the system?
user comfort during adjustment?
How are handovers, user manuals and other documents developed for long term
operations and maintenance?

A neighbourhood project affects its surroundings; this may include beneficial effects as well as
unintended – negative – side effects




What experiences from the project are repeatable for wider neighbourhood/region?
How has project addressed social issues in the surrounding area?
What are the potential negative effects to the neighbourhood?
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5.3 Economic and ownership structures
Dimension

Stakeholder group

Stage in
project

Guiding questions

Preparing for
risk
assessment
for nZEB
renovation
bank loans

Building owners,
banks and other
financing parties;
indirectly: ESCOs
and other expert
entities

Before the
renovation
works (when
the financial
sources are
being
identified and
collected)

Banks manage finances in rigorous, traditional and unified way. The fact that the target use of
funds is energy-efficient retrofitting on a large scale, does not change the approach of financial
institutions. To better deal with this issue, the following questions should be answered:





Managing
unexpected
costs in project
budget

Actors in charge of
funds application and
management (mainly
building owners),
professional teams
responsible for
renovation works

Before
renovation

Some unexpected and difficult to predict circumstances might increase the initially assumed
budget (e.g. additional areas of building which required renovation might be discovered during the
construction works, regulatory interventions like increased VAT level, etc.). To mitigate this
possible risk the following issues may be considered:







Managing
fragmented
building

Building owners and
users (e.g. tenants)

Before
renovation
begins

How can the credit worthiness of the project be increased? (e.g. might any party be
involved in the application for funds as a guarantor of investment success?)
Are there banks (or other financing parties) who offer co-financing energy performance
activities?
Are there any financial instruments (e.g. loans, subsidies, grants) available for nZEB
renovation?
How can the investment risk of nZEB renovation be reduced?

What are the possible risks that have not been calculated in the costs of the renovation
projects and might increase its fixed budget?
What are the possible solutions to solve the issue of unexpected costs? (e.g. any financial
support that might be granted during the project intermediary stage)
How might the identified eligible costs (already identified and calculated in the project
budget) be reduced to put aside some money to be used as reserve funds?
Who should be responsible for continuous risk management?
What kind of risk methodology should be followed by the responsible party? (e.g. what are
the aspects that should be monitored? What are the critical numbers? etc.)
Are there any financial instruments offering surplus funds accessible on demand when
needed unexpectedly? (e.g. a line of credit when you are charged only for the amount
borrowed)

The party financing the investment and taking the investment risk (usually the owner of the
building) is often not the one who obtains the financial benefits from reduced energy use and
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lower energy bills (building user – e.g. tenant). The below questions identify important areas which
should be considered to manage this aspect:

ownership and
financial
schemes






Reducing long
and difficult to
predict
payback time

Investors (mainly
owners), residents,
financial incentives
providers

Before and
after
renovation

How might the return of investment be achieved by the investor who is not the user of the
building? What are the possible ways to compensate the money invested in the energy
retrofitting project when the benefits of the energy savings are not obtained by the investor?
What are other added values of energy efficient renovation that can act as incentives for the
investor, apart from the reduced energy bills? (e.g. upgraded market value of the building etc.)
Are there any financing solutions available on the market that take into account the
fragmented building ownership and use structure?
What solutions might be applied to reduce or eliminate up-front costs of the investment?

The payback period is the time it takes to recover investment costs. The payback period is usually
considered as an additional criterion to assess the investment, especially to assess the risks.
Investments with a short payback period are considered safer than those with a longer payback
period. It is difficult to assess the payback time mainly due to many factors affecting it. To better
deal with this issue, the following questions should be answered:








Knowledge of
bureaucracy
and formalities
for applying

Investors (mainly
building owners),
Representatives of
financial institutions
(e.g. banks) and

Before,
during and
after the
renovation
project is
completed –

Is there any financial support available for the investment preparation stage that might be
spent on the professional payback time assessment? (e.g. grants and subsidies for
obtaining advice or carrying out audits)
Are there any other (apart from financial) incentives available for the investor that can
compensate the long payback time earlier?
Are there any solutions (financial instruments) that connect investment costs with the
building rather than with the owner?
What are the financial instruments that might be used to reduce the up-front costs of the
investment?
Is there any solution (grant/subsidy) to reduce the length of the payback time?
Has the life cycle cost of energy generation been taken into account while deciding on the
particular solutions to be applied? (Higher initial investments/construction costs can result
in, for example, lower energy and/or maintenance costs over a lifetime, which might
induce lower overall costs.)
Were savings/costs, possible to occur after the investment, paid back and taken into
consideration when assessing the return of investment?

Applying for funds is perceived as difficult as typically there are many formal and rigid rules that
need to be followed. The questions given below might support the actors in dealing with
bureaucracy:


May any support from experts/professional entities be requested to assist in dealing with
formalities?
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and benefiting
from funds

Building
awareness of
financial
approaches for
nZEB
renovation

parties offering
financial support for
energy efficient
renovations (e.g.
municipalities)

always when
there is a
need to deal
with
formalities

Investors,
professional project
teams with technical
expertise, parties
assisting and
supporting
individuals and
communities in
building renovation
projects

Before,
during and
after the
renovation
project is
completed




Are there any well-known and commonly used (with well-established application/using
practice) financing options friendly to beneficiaries?
Are there any procedures that might be simplified or omitted?

Energy efficiency renovations with ambitious goals are challenging technically and financially, and
pose significant risks for a building owner who has never before dealt with similar projects. The
below questions might help to solve this issue:
 What are the possibilities to upgrade the skills and knowledge of the inexperienced
investors (building owners)? (e.g. capacity building workshops, etc.)
 What are the possible ways to reduce risk?
 May professional technical support be obtained?
 Is assistance in terms of financial and legislative issues available?
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5.4 Legislation, Governance and Policy
Dimension

Stakeholder
group

Stage in
project

Guiding questions

Managing policy
targets in nZEB
renovation

All
stakeholders

Throughout
renovation

Identifying the initiatives and information required to meet policy targets

Use of national
funding schemes

Building
owner, project
manager

Early in
renovation

Funding schemes for return on investment, overcoming obstacles and identifying the right
funding schemes to meet energy requirements

Building owner

Early in
renovation

Importance of long
term profitability








Municipal and
building
owner,
occupants

All stages

Building
owner,
municipality,
project team,
facilities
manager and
occupants




Early and late
stages of
renovation

How do legislation and policy support or hinder profiting from renovation?

Local drivers inspiring projects to be energy efficient


Renovation and
current building
standards

What are the available national funding schemes?
How do restrictions/conditions of funding scheme(s) impact the project?

Identifying what regulations and legislation available to support profitable outcomes from ZEB
renovation


Support from
governing bodies

What are the policy targets related to energy performance?
How are different policies interpreted by different stakeholders?
Who takes the responsibility for ensuring that legislation and regulations are met?

What support is available from local government i.e. city or municipality, to support
energy efficiency in renovation?
What support is available from regional or national governing bodies to support energy
efficiency in renovation?
What are the conditions for local/regional/national support? Is this information easily
accessible?

Identifying what energy performance standards and building function standards are achievable in
renovation.




Will the building meet all modern day standards for functional use after renovation? If
not, how will it affect functional use of the building?
Are the project’s energy performance targets higher than national required standards? If
yes, how does this impact renovation?
What options should affected stakeholders consider to meet building standards for
renovation?
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Impact on nonenergy legislation

Building
owner, project
team, facilities
manager and
occupants

All stages

Awareness what the impact of high energy performance solutions has on legislation effecting the
building e.g. Health and Safety.





Influencing policy
development on
nZEB renovation

Building owner
and
municipality

All stages

What other regulations and standards, unrelated to energy performance, are necessary
to consider when installing energy performance solutions? e.g. fire and other safety
regulations
How does the installation of new energy performance solutions impact upon measures
for health and safety?
What are the legal guidelines or measures to be followed in terms of increasing rent, if
the rent increase forms part of the payback time for nZEB renovation?
How is the decision making done in cases with several owners? In case of several
owners, how are the requirements regarding the property law met?

Identifying ways in which nZEB renovation projects can impact legislation on energy
performance in existing buildings



What is the current standard for energy performance in buildings at national level?
Does this renovation project go beyond the national standard in terms of energy
performance ambitions? If so, what actions can be taken to influence leadership and
decision-making structures to increase the energy standards at a local/national level?
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6

Impact of decision making for residents

during the renovation process:
The following sections provides information on how decisions affects the day-to-day lives of residents
during the renovation process. There is more detail provided for L’Arlequin than the other
demonstrations as a residential perspective for this demonstrator was not included in the 4.2 report
(Lindkvist et al., 2015 ). Further details of residents in Økern, Lindängen and Mogel as well as the wider
stakeholder groups included in all demonstrations can be found in the 4.2 report.
6.1.1

Detailed Summary Case Study, L’Arlequin, Grenoble - Summary
It was not possible to include residents’ perspectives of the renovation in the two buildings of

L’Arlequin, Grenoble in the original ZenN Task 4.2 completed in 2015. In March 2017, two focus groups
were interviewed which included eight residents from the two apartment buildings in L’Arlequin. The
interviewed residents primarily stayed in their apartments during the renovation 17. During the focus group
interviews, it became clear that the experiences of users of one building were better than the
experiences of users of the other building. Below is a summary of findings from the focus group
interviews. A full report based on these interviews is provided in Appendix 13.
Main points from the two residents’ focus groups in L’ Arlequin, Grenoble
Prior to renovation, the residents in L’ Arlequin had been given the choice to move out of their
apartments during renovation. Most residents in the focus groups chose to remain in their neighborhood
to stay close to their social networks, however all regretted the decision due to the distress and
discomfort during the renovation process. Residents referred to some of the reasons why they were
distressed during the renovation. One of the reason was that renovation in individual apartments took
longer than expected. Originally, residents were told the renovation would take 12 days; it turned out
that the renovation works were spread out at irregular time intervals, with a combined total time of 3
weeks. Construction crews did not clean up after work in areas commonly used by residents; the
residents felt that the building owner should have done more to remedy this problem. One construction
crew, in one building, seemed uncoordinated, with changeable and often unannounced access to
residents’ apartments. The crew in the other building seemed better in keeping to schedules. Two of the
residents interviewed had no external wall over several days in poor weather conditions. The building
owner supplied them with electric heaters to overcome the problem of low temperatures and the owner
offered residents a rebate on the electric bill. However, residents are looking for additional
reimbursement.

17

7 of the residents stayed in the apartment; 1 resident was moved during the renovation and returned
after the renovation

Residents referred to “on-loan apartments” for short time periods during the renovation work.
They said the apartments were available primarily during weekdays but social owners state that the
apartments were also available during nights. Residents could also use these apartments on weekends
during heavy construction phases. Reservation had to be made 48 hours ahead of time and priority was
given to families with children. Not all residents were aware of the “on-loan apartment”. It was unclear
from the interviews why this was the case but is indictive an information transmission problem in
accommodating residents during the renovation.
The two groups of residents evaluated the renovation work quite differently. This difference stems
in part from i) the nature of the work undertaken (the more satisfied group underwent lighter work and
vice versa) and ii) the quality of interactions between residents and the crew coordinators. One group
of residents viewed their crew coordinator as responsive to issues and they felt listened to; the residents
of the other building did not view their coordinator in the same light. In one of the buildings, some
residents became quite friendly with some of the crew members. Such relationships eased some of the
tense atmosphere during the renovation.
Major retrofitting work was finished at the end of 2016 and, at the time of the focus group, residents
had not a completed heating season. In addition, one of the building had technical difficulties that
stopped heating at the beginning of the retrofitting during a cold period which amplified negative
reactions. However, residents appreciated the increase of thermal comfort but they were even more
satisfied with decrease of noise and the district’s image. When asked about whether they would like to
have help on energy consumption, none was interested. They were not against it, it was simply a not
important to them, they have no control over their own heating and the monthly bill already includes
those charges. The aesthetics of the building and the neighborhood area have improved a lot as a result
of the renovation, however the residents expect that it will take more time (about 10 years) to diminish
the negative reputation associated with the area.
Energy techniques, programs and measures never stand alone, in people’s social and mental
representations: energy is inserted into daily life, as one element in a larger set that compose a total
social experience. Ecology, comfort, new technologies behaviors, everyday constraints all play a role in
the way people represent energy for themselves, the importance and status they impute to it in their
everyday life18. Overall, one can make the following suggestions:
-

More emphasis should be put, in the information regarding future retrofitting work, on noisereduction levels as well as image improvement, on-par with greater thermal comfort.

-

12 days non-stop (with a re location for that period for the whole family) would have been more
acceptable than 12 days spread over several months or week, in part due to the random aspect
of the crews’ presence and the difficulty to organize their daily life, especially for families with
children.

S. La Branche Brève introduction à la sociologie de l’énergie, 2015.
energie.org/articles/br%C3%A8ve-introduction-%C3%A0-la-sociologie-del%E2%80%99%C3%A9nergie
18
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-

Even though retrofitting was heavier at one of the buildings, the project was evaluated more
positively with this group. To us, and to the City’s coordinator, this can be explained in large part
by the interactions between the social owner and its residents. This is probably the key point for
this experience: the quality of the interactions between the residents and the construction crews
has an important impact on residents’ way of evaluating their experience.

-

All actors’ conclusion is to never again undertake retrofitting work with residents still living in them,
no matter the depth of the work done inside the apartments. All apartments would thus be
renovated in an identical fashion.

6.1.2

Summary of residential perspective: Økern

In Økern, the building was not occupied until the renovation was complete. During the renovation, the
building owner and the municipal representative for the nursing homes, Sykehjemsetaten, represented
building users (staff and residents). The building owner combined Sykehjemsetaten’s perspective for
nursing home use and politicians’ interests in making nursing homes more environmentally friendly.
While this representation was important to ensuring energy solutions would complement user
functionality, further adjustments were necessary during the commissioning phase at a time when the
nursing home was occupied. There were a number of ways to ensure the comfort of staff and residents
while the building owner addressed problems during the commissioning period, e.g., 24-hour emergency
service available to address any problems that required immediate attention; weekly meetings between
the building owner and staff and a log book outlining any problems. The reaction of the building owner
to meet the staff/residents nursing home requirements were viewed quite positively by the building
users.
6.1.3

Summary of residential perspective: Lindängen

Tenants occupied the Lindängen building during the renovation. The building owner used a mediator
to communicate between the building project teams and residents referred to as an “informer”. The
informers were on the same social level as residents with the building owner believing that residents
would view them as approachable. The informer’s main role was to address any concerns emerging by
residents and inform them on developments of the project. In Lindängen, the renovation measures were
not classed under legislation as an improvement of the standard of living and as such there was no need
for approval from residents. However, residents of Lindängen were informed of the work schedules for
the renovation and to inform residents of the new energy measures. Media included information leaflets,
garden parties, and information events. Residents interviewed in Lindängen seemed satisfied with the
information strategies.
6.1.4

Summary of residential perspective: Mogel

Mogel was the only demonstrator where the building owners were the residents and they occupied the
building during the renovation. The residents were involved in the decision making of the demonstrator
through a voting system. However, the energy performance targets in the demonstrator were part of a
stipulation to receive funding. The motivation to do the renovation was based on one specific need –
accessibility. Many residents viewed the energy measures as toll on the need for accessibility and there
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were counter pressure groups actively discouraging residents from accepting the renovation.
Communication with residents was a key factor for the Mogel demonstrator, and embedded in a number
of strategies to increase support for the energy measures and the renovation process. These strategies
included an information weekend event to resolve residents’ concerns of the renovation project; the
appointment of a permanent contact person for residents during the renovation works; the neighbours
committee and Debegesa who promoted information meetings, participated in buildings meetings and
were available to answer residents’ questions on the renovation process. The neighbours committee
appeared key to the communication strategy, as they too were residents and not hired by the project
team. The neighbours committee served to foster the involvement of the residents of different buildings
in the process and to solve problems or misunderstandings between residents.
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7

Transferability of holistic design kit
The design kit aids the transferability of lessons learned and dimensions from demonstration

projects to new nZEB renovation projects through guiding questions and the provision of examples from
lessons learned in the ZenN demonstration projects. The relevance of and the need to include nontechnical drivers is illustrated both by the ZenN demonstration projects and by the wider literature. The
following outlines the transferable use of the holistic design kit for projects who are not included in the
ZenN project. The use of the design kit is applicable to other future ZenN projects as it aims to aid
stakeholders to consider which non-technical drivers should be included and how to include nontechnical drivers as part of the decision-making process. In this way, it is a thinking tool for stakeholders’
use at the different stages of the renovation process. It is this transferability of the holistic design kit to
a wider use in nZEB renovation which will be included in the “Guidelines” report together with other
ZenN project results in Task 5.4, published October 2017.
We recommend implementing the design kit in at least three phases – before, during and after the
nZEB renovation project – in order to update results and inform about decisions in line with any changes
that may have occurred during the renovation. A key person or working group in charge of the social,
economic, architectural and/or legislative perspectives of the project, develops and implements the
design kit. This person will be referred to as the ‘responsible’. The responsible should obtain input from
building owners, end users, operators, monitoring experts, architects, engineers and other stakeholders
for the nZEB renovation.
There are three main elements of the design kit: (1) dimensions developed for non-technical drivers
for nZEB renovation; (2) guiding questions which a project can refine to case-specific questions; and (3)
a workshop to discuss results indicator questions, to identify gaps in knowledge and to facilitate decision
making related to non-technical drivers. The following outlines each of these three elements.

1. Dimensions
We have developed dimensions from the lessons learned in each ZenN demonstration project
based on four non-technical drivers:


Architectural values and cultural heritage



Stakeholder awareness and behavior



Economic and ownership structures



Legislation, governance and policy

Below is a table of key dimensions associated with each of the aforementioned drivers, which are a
starting point to develop indicators for future projects. Each dimension is based on lessons learned by
the demonstrators.
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Table 7-1 Dimension definitions

Driver

Dimension

Definition

1

Architectural
value and cultural
heritage

Design details
integrate energy
targets

Examining different design details to assess what
potentials exist for energy performance solutions

2

Architectural
value and cultural
heritage

Balancing energy
performance,
architectural value
and cultural heritage

Creating win-win solutions that provide high
architectural value, cultural heritage and energy
performance

3

Stakeholder
awareness and
behavior

Energy performance
solutions which
complement user
functionality

Collaboration amongst knowledgeable
stakeholders on design and functionality to ensure
realization of energy targets and building user
requirements.

4

Stakeholder
awareness and
behavior

Managing
misconceptions

nZEB renovation and associated concepts /
approaches are new for many stakeholders
involved in residential renovation and they do not
always understand them.

5

Stakeholder
awareness and
behavior

Strategic thinking and
collaborative decision
making

Collaboration and participation of diverse
stakeholders aids thorough thinking in planning
and reflective decisions.

6

Stakeholder
awareness and
behavior

Lifecycle perspective

The inclusion of lifecycle thinking includes
consideration for functionality and maintainability
of energy solutions.

7

Economic and
ownership
structures

Managing finance
and budget

Examining financial options, e.g. funding schemes
or financial institutions who provide loans for
nZEB renovation, and preparing a budget to
accommodate unexpected costs.

8

Economic and
ownership
structures

Solutions to
fragmented building
ownership and
schemes

The party who finances the investment and takes
the investment risk is not necessarily the same
party who obtains financial benefits from reduced
energy use

9

Economic and
ownership
structures

Reducing long and
unpredictable
payback time

The payback period is the time it takes to recover
investment costs and is usually an additional
criterion to assess the investment. Investments
with a short payback period are often considered
safer than a long payback period.

10

Legislation,
governance and
policy

Interpreting policy
targets and
legislation

Different stakeholders interpret policy information
differently and these interpretations need
consensus.

11

Legislation,
governance and
policy

Support from national
funding schemes and
governing bodies

National funding schemes and governing bodies
are important for inspiring projects to be energy
efficient. They are often used to reduce the time
to obtain a return on investment but can be
restrictive which impacts on the type of chosen
solutions.

12

Legislation,
governance and
policy

Renovation and
current building
standards

Identifying which energy performance standards
and building function standards are achievable in
renovation.
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2. Guiding Questions
Based on the dimension in table 7-1, we developed guiding questions to guide other nZEB
renovation projects in their performance assessment of non-technical drivers. The guiding questions are
generic, and need to be further refined to the local context of each particular nZEB renovation project.
Table 7-2 shows guiding questions for each dimension.
Table 7-2 Guiding questions

Dimension

Guiding questions

Using Design
Details to
Integrate Energy
Targets

What are the possibilities to develop energy performance solutions through
examining design details?
What design details have impact on user behaviour?
How are energy performance measures synergized with architecture and
symbolic expression?

Negotiating
Energy
Performance with
Architectural
Value and
Heritage
Character

How do energy performance solutions complement the building’s cultural
heritage/character?
What compromises need to be made (if any) to maintain the building’s
architectural value and cultural heritage/character?

Energy
performance
solutions which
complement user
functionality

What are the changes needed to integrate new energy performance measures
in already started projects?
How do energy measures affect (or not) residents’ requirements?
What design features increase/nudge residents to be energy aware?
How are residents engaged in the design/renovation process?

Managing
misconceptions

How are energy performance measures understood by residents/project team?
How are misunderstandings of energy performance solutions identified and
resolved?

Strategic thinking
and collaborative
decision making

Who are key actors to drive energy efficiency while maintaining wider
renovation goals?
What platforms exist to access knowledge important for/to the project
progress?
How are residents represented/included in the project process?

Life cycle
perspective

What are the long lasting links between the renovation process and
operations? (E.g. guarantee period)
How do contractors know/make sure that what they have designed/built is
being used as planned when in operation (when it’s operative)?
Is there a commissioning period to mitigate some challenges in the initial
operation of the building?
What are the considerations for user comfort when addressing technical
problems in the initial months of operation?
How does the project team prepare for building handover to the owner?

Managing finance
and budget

What are the options available to increase credit worthiness?
Are there financial bodies/instruments who specialize in co-financing energy
efficiency activities?
What are the financial risks to nZEB renovation and how do they effect lending
options?
Is the project prepared for unexpected costs? How?
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Are there financial instruments offering surplus funds accessible on demand
(when) if needed (unexpectedly)?
Solutions to
fragmented
building
ownership and
schemes

What approaches/schemes are available to obtain a return on investment in
energy retrofitted buildings when the investor is not the occupant?
What incentives do energy measures provide to the investor, apart from
reduced energy bills? (e.g. upgraded market value of the building)
What financial solutions are available when accounting for fragmented building
ownership?

Reducing long
and difficult to
predict payback
time

Are there incentives/solutions available for the investor to compensate for or
reduce a long payback period?
What financial solutions links investment costs to the building rather than the
owner?
What financial instruments reduce the up-front costs of the investment?
Are life cycle costs of energy generation included in the decision of applied
energy solutions?
What financial support is available to help assessing payback time?

Interpreting policy
targets and
legislation

What policy targets are specific to energy efficiency?
How do different stakeholders interpret policies?
Who is responsible for ensuring that legislation and regulations are met?
What other regulations and standards, not directly related to energy efficiency,
are necessary to consider when installing energy efficiency solutions? (e.g. fire
safety, acoustics)
In case of several owners, what are the requirements regarding meeting the
property law?

Support from
national funding
schemes and
governing bodies

What are the available national funding schemes?
What impact do restrictions/conditions of funding scheme(s) have on the
project?
What support is available from local/regional/national government for ambitious
energy performance renovation?

Renovation and
current building
standards

Are the project’s energy performance targets higher than national required
standards? If yes, how does this impact the renovation?
Will the building meet all modern day building standards after the renovation?
What type of strategies are available to find a good compromise when it is not
possible to technically or financially to meet all the building standards?

Case-based questions can be developed for a specific nZEB renovation project, to determine the
project-related value for the dimensions. Table 7-3 provides an example of case specific questions
developed for a specific nZEB renovation project based on the guiding questions. The table is a list of
statements based on the experiences of some of the ZenN demonstrations (but specifically associated
with one), developed to obtain different stakeholder’s personal views of the project development. These
personal views may differ depending on the stakeholder.
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Table 7-3 Illustrative example of case specific questions

M & OP

X

I

Degree to which budget constraints reduce choice of optimum
solutions

Life cycle
stage

D

X

Low

Degree to which solutions meet energy performance targets

Medium

What is your opinion on the following statements?

High

Energy performance solutions which complement user
Classifications
functionality

X

X

X

X

X

X

X

X

X

X

Degree to which energy measures impact functionality of
building

X

X

Degree to which technical advanced knowledge is available in
project team to meet energy performance targets

X

X

Energy efficiency measures do not risk negatively impacting
renovation goals

X

Degree to which you perceive energy performance solutions
will affect functional requirements of building

X

Degree which residents are involved in decisions of renovation

X

X

Key: (Life Cycle stages)
Design of the renovation=D; Implementation of the renovation=I; Maintenance and operations after renovation=M&OP
The placement of “Xs” are randomly inserted by one of the authors of this report as an example, and are merely illustrative.

4. Workshop / Meeting
The third element of the nZEB design kit consists of workshops/meeting to discuss responses to
case specific questions in order to develop a common understanding of the results. The results should
show the weight/relative value each stakeholder gives to each of the dimensions for non-technical
drivers of ZEB renovation. It is likely that stakeholders will have different perspectives on how to meet
energy performance goals as they represent different disciplines or have different motivations in the
project. Highlighting differences is important, as it will show what specific areas of the project
stakeholders consider differently. This allows discussion of the different perspectives of the project and
helps to build consensus for decisions. Workshops and meetings are good platforms to solve potential
future problems before they occur and feed into the decision making process. This type of
workshop/meeting allows representatives of the project stakeholders to set out non-technical indicators
for the project and agree on which indicators to prioritize at which stage of the project to optimize the
decision-making processes. In the workshop/meeting, a plan could be developed on how to implement
decisions that arise as a result of the outputs from the design kit. There may also be a need to collect
further information where decisions could not be made due to the scarce knowledge available. Having
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a workshop or meeting to discuss the results provides the opportunity to discuss similar and different
perspectives of the renovation and come to a common ground for decision-making.
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8

Conclusions
The design kit is a guide to develop indicators for future projects. In this way, the identified

dimensions enable the identification of indicators for future nZEB project to prioritize. The design kit is a
starting point to refining indicators for specific projects. The case-specific questions presented here is a
suggested way to develop questions but a project should develop questions based on their own
requirements. The results of case specific questions will highlight where stakeholders have consensus
and where they do not have consensus on project goals. However, it is through discussion either through
the format of a meeting or workshop where a project can develop and agree on what indicators they
wish to prioritize throughout the renovation process.
A limitation of the design kit is that there was no time to test holistic design kit in a real situation
as this would require a new project. However, municipalities who represent the demonstration projects
in ZenN and researchers developed case-specific questions based on their experiences in ZenN, which
are included in Appendix F. They also provided feedback on how the design kit could help decisionmaking. The feedback was overall positive viewing the design kit as a good practice guide. They believe
the design kit can help decision-making process by guiding project managers, designers and other
stakeholders to include essential dimensions of the project. The list of dimensions have the potential to
help those responsible for new nZEB renovations to have an overview of challenges and solutions that
may arise during the process. In this way, there is a potential to foresee what decisions are needed, as
well as identify resource and capacity needs that may arise at later stages, which are not often easy to
see at the beginning of the process. They saw the necessity of applying the design kit early in the
renovation process through to implementation and final evaluation of the project. Lessons learned based
on demonstration experiences included in the design kit are useful for project managers and
stakeholders to leverage on previous experiences. The framework of the design kit is general and needs
to be adapted to the context of a new project. However, it provides a useful guide to develop casespecific questions to suit the context of a new project’s and help manage non-technical drivers
associated with nZEB renovation.
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10 Appendix A: Relevant literature on Architecture value and cultural heritage
Tools
Publication

Key findings

1

Guzmán, P.; Pereira Roders,A.; Colenbrander, B. (2017).
“Measuring links between cultural heritage management
and sustainable urban development: An overview of global
monitoring tools” Cities

Aims to contribute for bridging the knowledge gab between sustainable urban
development and the conservation of cultural heritage. The article discusses the state of
the practice from the urban perspective on the integration of cultural heritage as mean for
sustainable development. The research identified 3 levels of inclusion: strategic,
operational and monitoring level.

2

Fernandes,C.; de Brito, J., Cruz, C.(2016) “Architectural
integration of ETICS in building rehabilitation” Journal of
Building Engineering

Evaluates the architectural integration of ETICS (external thermal insulation composite
system) in the rehabilitation of facades in thermal retrofitting. The parameters analysed in
the study are: costs, durability, feasibility and architectural integration.

3

Acre, F. and Wyckmans, A. (2014) “Spatial Quality
Determinants for Residential Building Renovation: A
Methodological Approach to the Development of Spatial
Quality Assessment”. International Journal of Sustainable
Building Technology and Urban Development. vol. 5 (3)
Risholt, B.; Time, B. Hestnes, A. (2013)
Sustainability assessment of nearly zero energy
renovation of dwellings based on energy, economy and
home quality indicators. Energy and Buildings

Identifies spatial quality determinants that are affected by renovation in residential
buildings and provides a detailed assessment of changes in spatial quality due to
mechanical installations in renovation

5

Ralph, G. (2012) Energy efficiency Buildings Public
Private Partnership Project Review (EeB\PPP)

Use of technology tools/approaches for energy efficiency new/retrofit projects that includes
historic buildings and materials for energy efficient building components.

6

SuperBuilding, (2012) “Sustainability and performance
assessment and benchmarking of building -Final report”.
VTT, Espoo, Finland.

Architectural quality can be broken into functionality and aesthetic quality. The indicators
related to architectural value and cultural heritage are context dependent

4

Assessing sustainability of nearly zero energy renovation strategies of a detached house
in Norway as a case study. Life cycle costs and home qualities are used as indicators for
energy demand. They found out that the façade renovation strategy is more suitable for
homeowners not renovating and prioritizes to keep the existing architectural qualities. The
more ambiguous strategy fits better for the homeowners wanting to change the aesthetics
of their home and/or the for the ones that want to emphasize the technical performance
after retrofitting.

Advice and guidance
1
2

3

4

Publication

Key findings

Fernandes, C. et.al. (2016) “Architectural building
rehabilitation” in Journal of Building Engineering
Magrini, A.; Franco, G. (2016) “The energy performance
improvement of historic buildings and their environmental
sustainability assessment” in Journal of Cultural Heritage

Focuses on the architectural integration on thermal retrofitting of facades of residential
buildings
A multi-disciplinary case study of a large historical complex that is restored to be used as a
university campus. To highlight the increasing value of a smart renovation, the sustainability
of the energy solutions has been analysed verifying how a good rating can be obtained,
within the early design process, in the energy performance sectors. A proposal of a
methodological approach to the sustainability evaluation for historic building renovation is
the main result of the investigation.
Focus on aesthetics and heritage and how these are valued by homeowners in relation to
thermal retrofitting.

Sunikka-Blank, M. & Galvin, R. (2016). “Irrational
homeowners? How aesthetics and heritage values
influence thermal retrofit decisions in the United Kingdom”
in Energy Research and Social Science.
Polo Lopez, C. & Frontini, F. (2014) “Energy Efficiency
and renewable solar energy integration in heritage historic
buildings” in Energy Procedia

Focus on understanding the historic and cultural protection demands of buildings and
energy savings requirements; and how to achieve sustainable compromise.

5

CONCERTO (2013) CONCERTO: Brøset

Unique innovation potential in terms of integrated energy design of an urban environment,
buildings, infrastructure networks and supply systems, combined with high quality of life.

6

Moschella, A. et.al. (2013) Historic buildings in
Mediterranean area and solar themal technologies:
architectural integration vs preservation criteria. Energy
Procedia 42:416-425
Pfuger, R., et al. (2011) "Optimisation of daylight and
artificial light in cultural heritage Hauptschule Hötting in
Innsbruck, Austria " in International Conference Energy
Management in Cultural Heritage, 3ENCULT Case Study
5
Troi, A. (2011) " Historic buildings and city centres – the
potential impact of conservation compatible energy
refurbishment on climate protection and living conditions"
in International Conference Energy Management in
Cultural Heritage

Focus on interrelation between the cultural/ architectural values and quality of the
buildings in relation to the physical conformation. The installed solar technologies should
use materials and colors that fit with the surroundings and traditions

7

8

Bridges the gap between conservation of historic building and climate protection

Energy refurbishment of historic buildings can reduce CO2 emissions as well as increase
indoor comfort as it would result in higher surrounding temperatures and less draughts
and energy cost decrease
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Appendix B: Relevant literature on Stakeholder awareness and behaviour
Tools

1
2

3

4

5

6

7

8

Publication

Key findings

Ferrer, J. N. (2016). Smart Cities Information System
Part II Social Monitoing Guide for SCIS projects
Ingle, Aaron; Moezzi, Mithra; Lutzenhiser, Loren; et al.
(2014) "Better home energy audit modelling:
incorporating inhabitant behaviours" in Building
Research and Information
Kim, M., Won M. & Kim, J. 2013. A method for
evaluating the performance of green buildings with a
focus on user experience. Energy and Buildings
Ray Galvin (2013) "Targeting ‘behavers’ rather than
behaviours: A ‘subject-oriented’ approach for reducing
space heating rebound effects in low energy dwellings"
in Energy and Buildings

Supporting the preparation and subsequent implementation of long-term monitoring for the
gathering and assessment of social data.
Modelling is based on assumed standard use behaviours, despite highly
variable energy use practices. The use of a compact set of self-reported behaviours in
place of standardized behavioural assumptions can improve the match between actual
home energy consumption and model estimates, and shifted retrofit savings predictions.
Focus on the Post Occupancy Evaluation Method (POE) that us used for evaluate
building performance including user experience. Three aspects of interaction between
users and objects are distinguished: effectiveness, efficiency and satisfaction
Most interventions to mitigate this focus on energy-inefficient ‘behaviours’, and assume
that identifying the causes of these behaviours can deliver interventions that change
consumption patterns and habits across large groups of consumers. A detailed
investigation of sensor data from 60 retrofitted apartments served as a testing ground for
an alternative or supplementary approach: targeting ‘behavers’ rather than ‘behaviours’.
Study considered the output of the standardisation processes and the usability of
indicators in building processes. Results illustrated a lack of standard solutions and
technology components as well as initiative and innovation from the construction industry
Post Occupancy Evaluation (POE) to assess the resident's satisfaction and building
performance. The method monitors the performance of buildings in a Zero Carbon City
from the occupant perspective.
CONCERTO social monitoring guide considers social indicators in terms of degree of
satisfaction/acceptance by inhabitants, tenants, owners and improvement of level of
comfort; information and knowledge – level of information and direct participation;
qualitative assessment of comfort – improvement of internal comfort leve. These indicators
are considered over three stages– Stage 1 before refurbishment, stage 2 during
refurbishment and stage 3 after completion.
Focus on SuBETool (The Sustainable Built Environment Tool) that can be used to develop
a conceptual model for selecting a set of indicators. The tool enables mutual learning
between different stakeholders as it creates synenergies and thus more robust outcome to
reinforce and undesrtand different perspectives

SuperBuilding (2012) "Sustainability and performance
assessment and benchmarking of buildings", VTT
Technical Research Centre of Finlance
Kansara, T.; Ridley, I. (2012) "Post Occupancy
Evaluation of buildings in a Zero Carbon City" in
Sustainable cities and society
CONCERTO 2012. CONCERTO Premium:
CONCERTO Social Monitoring Guide

Alwaer, H., Clements-Croome, D.J. 2010. Key
performance indicators (KPIs) and priority setting in
using the multi-attribute approach for assessing
sustainable intelligent buildings. Building and
Environment
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Advice and guidance
1

2

3

Publication

Key finding

Catherine Grandclément, Andrew Karvonen, Simon
Guy (2015) "Negotiating comfort in low energy housing:
The politics of intermediation" in Energy Policy
Johannes Persson, Stefan Grönkvist (2015) "Drivers for
and barriers to low-energy buildings" in Sweden in
Journal of Cleaner Production
Pan, Wei (2014) "System boundaries
of zero carbon buildings" in Renewable and sustainable
energy reviews

Study highlights multiple ways that comfort and energy efficiency is negotiated and
concludes that buildings are provisional achievements that are constantly being
intermediated.
A general reflection from the interviews is that there is a need to show both construction
companies and potential customers that it is possible to build passive houses and that they
exist and that the market is promising.
There is increasing awareness of the need for lifecycle approaches to address carbon
emissions and for boundaries to be defined to help elaborate the concept and guide
research. It is concluded that zero carbon buildingsshould be regarded as complex sociotechnical systems, but should not be exaggerated as surrogates for sustainable buildings.
Result shows households which attain high levels of thermal comfort, enjoy
lower energy bills, and believe their behaviour has been influenced by the building and
its energy systems. Yet many remain concerned that the building industry is unable to
produce homes that maintain thermal comfort in all spaces and all seasons. The residents
have also identified significant issues in the reliability and usability of
the energy technologies.
Results demonstrate that balanced approaches can be developed to retrofit listed housing
by taking into account occupant behaviour factors, to meet the requirement of
both energy efficiency and heritage conservation. Tackling behavioural change plays a
pivotal role in developing integrative strategies for listed housing retrofit.
Results indicate that the energy retrofits have been reasonably effective in terms of
reducing energy use in dwellings (75% of homes experienced reductions in gas and/or
electricity use). The research also reveals wider impacts of retrofits on indoor
environmental conditions and behaviours of the occupants.
People in general do not have an interest in reftrofitting but many prolicy approaches
ignore this or treat it as information deficit. These papers questions this assumption. Need
to move beyond technical and financial and consider social in policy.While homeowners do
lack information, this is primarily relates to the impact of a retrofit to every day life which
may inclue energy saving and savings accrue that is based on actual performance rather
than hypothecated calculations. Feedback loops enable a householders perspective as
part of the retrofit process.What happens after a retrofit is also important.
Cultural heritage and historical values can be a barrier in decision making process.
Another challenge is lack of engagement

4

Berry, Stephen; Whaley, David; Davidson, Kathryn; et
al.(2014) Near zero energy homes - What do users
think? In Energy Policy

5

Ben, Hui; Steemers, Koen (2014) Energy retrofit and
occupant behaviour in protected housing: A case study
of the Brunswick Centre in London" in Energy and
buildings
Gupta, R. Barnfield, L. and Hipwood, T. (2014) "Impacts
of community-led energy retrofitting of owner-occupied
dwellings" in Building Research and Information

6

7

Gram-Hanssen, K. (2014) "Retrofitting owner-occupied
housing: Remember the people" in Building Research
and Information

8

Lindkvist, C. Karlsson, A., Sørnes, K. and Wyckmans,
A. (2014). Barriers and challenges in nZEB Projects in
Sweden and Norway. Energy Procedia 58: 199-206

77

9

Risholt, B. and Berker, T. (2013) Success for energy
efficient renovation of dwellings - Learning from private
homeowners" in Energy Policy

10

Tweed, C. (2013) "Socio-technical issues in dwelling
retrofit" in Building Research and Information

11

Berardi, Umberto (2013) "Stakeholders' influence on the
adoption of energy-saving technologies in Italian
homes" in Energy Policy

12

Santin, O. Guerra (2013)
"Occupant behaviour in energy efficient dwellings:
evidence of a rebound effect" in Journal of housing and
the built environment
Hargreaves, T., Nye, M. and Burgess, J. (2013)
"Keeping energy visible? Exploring how householders
interact with feedback from smart energy monitors in
the longer term" in Energy Policy
Pernilla Gluch, Karin Johansson, Christine Räisänen
(2013) "Knowledge sharing and learning across
community boundaries in an arena for energy efficient
buildings" in Journal of Cleaner Production
Agnieszka Zalejska-Jonsson (2012) "Evaluation of lowenergy and conventional residential buildings from
occupants' perspective" in Building and Environment
Bloomsberg, Å (2012) "Barriers to implementation of
very low energy residential building and how to
overcome them" as part of North Pass project

13

14

15

16

Differences in energy use due to the building's condition and the occupants' behavior was
encountered.
Homeowners who were conscious consumers and did not trust expert advice or that had
special knowledge due to their professions succeeded in realizing energy efficiency by
renovation.
Lack of knowledge, bad advice from craftsmen or priority to work that they can do
themselves stopped other homeowners from implementing energy efficiency.
Increased knowledge on all the gains from energy efficiency, the availability of attractive
products and services as well as easy access to reliable advice on the better renovation
solutions have a large potential to get more homeowners to make energy efficient choices
in the process of renovation.
Dwelling occupants often do not see clearly the potential improvement of energy
renovation for their daily life because technical dimensions of energy renovation remain an
abstraction
Provides insight into barriers for the adoption of energy saving technologies by highly
motivated stakeholders (general contractors, construction firms, architects, users and
public governments) and the delay at which the interest in energy-saving technologies
emerges.
Results show that although energy consumption is lower in energyefficient dwellings,
analysis of the behaviour variables indicates their occupants tend to prefer higher indoor
temperatures and to ventilate less. However, the improvement of thermal properties and
systems efficiency still lead to a reduction on energy consumption for heating.
Once residents are equipped with new knowledge and expertise about their levels of
electricity consumption, residential practices may become harder to change as they realise
the limits to their energy saving potential and become frustrated by the absence of wider
policy and market support.
Identifying mechanisms for interaction and knowledge sharing between actors that
normally do not meet in their everyday practice. Findings show that in the arena
knowledge was mainly shared within a pilot project where researchers and practitioners
were jointly engaged in the planning and renovation of a building.
Results suggest that, compared with conventional buildings, low-energy residential
buildings required the same or less system adjustment, which suggests that, from a
lifecycle perspective, the low-energy buildings are the better investment.
Results indicate a perceived and actual barrier to building low energy residential building
that should be addressed by LCC analysis and common specification for low energy
building; professional knowledge needs updating; increase of good projects examples for
market
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17

Throndsen, W. and Berker, T. (2012) Household on the
rebound: Factors increasing and decreasing rebound
effects in Norwegian households ZEB Report, Norway

18

SERVE (2011) SERVE social case study for
installers/contractors Case study no 1.CONCERTO

19

IEA/SHC (2010) "From demonstration project to volume
marker – Market development for advanced housing
renovation" in Task 37:Advanced housing renovation
with solar and conservation International Energy
Agency/ Solar Healing Cooling program

20

Gill, Zachary M.; Tierney, Michael J.; Pegg, Ian M.; et
al. (2010) " Human factor issues need to be addressed
more adequately as standard practice in lowenergy/carbon design" in Building Research and
Information

21

Debajyoti P., Cheol-Soo P., Godfried A. 2009. Roles of
quantified expressions of building performance
assessment in facility procurement and management.
Building and Environment

To shed light on rebound effects occurring on the household level
Finding:
Negotiations between the persistent values of the past and the contemporary possibilities
and demands for an active lifestyle resulted in choices that either decreased or increased
the level of energy consumption, which decreased or increased the rebound effects,
respectively.
Energy saving in the household was negotiated among various household members with
mixed outcomes for the resulting decisions on energy consumption.
Study targeted more than 400 buildings, existing and new, for energy efficiency and
renewable energy measures. Results showed increased production of renewable energy
in existing dwellings. Holistic approach to retrofitting
Outlines a number of phases a in which occur during an energy efficient renovation. The
introduction phase, there is an initial outlay of cost but there is a necessity to keep users
informed through dissemination of knowledge and publicity. Such dissemination may
counter the deterrent of bad examples which is compounded by a building industry not
open to change. Another deterrent in this phase is the 'rebound effect' which is related to
comfort level. In growth phase there is a focus on added benefits to the environment over
the cost and emphasise that residents will receive a new quality house. Growth phase
involves using public buildings as show cases, comprehensive planning from national and
local authorities; implementation of energy labelling quality assurance. Inconsistent policy
is a deterrent to engage during the growth phase. Volume phase: Long term ambition and
time schedule from authorities.
Human factor issues need to be addressed more adequately as standard practice in lowenergy/carbon design. Result are based on a detailed post-occupancy evaluation
investigated the energy performance of residential buildings and the comfort and
satisfaction of users. Results show energy-efficiency behaviours account for 51%, 37%,
and 11% of the variance in heat, electricity, and water consumption, respectively, between
dwellings.
Soft i.e. non-technical indicators can make the gap between expectations and fullfillment
smaller. Indicators can be used to structure the dialogue between different stakeholders
in design and construction phase. The soft indicators are sensitive to changes i.e they are
context-dependent.

79

12

Appendix C: Policy and legislative approaches of ZenN partner countries

Policy/Legislation
Planning and building act

Description
Provides the legal basis for all the planning and management within the construction sector .Provides
advise on how to safe guard cultural values.

Country
Norway

TEK 10

Technical regulations for building works to ensure buildings meet technical standards related to
health, safety, environment and energy. Sets both minimum and maximum levels for energy
standards.
Based on TEK 10 but has extra demands - low air leakage is achieved with an airtight and continuous
building envelope and the heating demand should be lower than 15kWh/(m2year). It applies to new
residential buildings and retrofitting/ upgrading of the existing buildings. When applied, it is used in
conjunction with the planning, construction and evaluation phases in order to assess the implemented
measures in residential buildings.

Norway

Norway adopted the Energy Performance Building Directive (EPBD) in 2009 and since 2010 it has
been mandatory for residential and non-residential buildings to hold an energy performance
certificate. The EPBD prescribes energy certificates expressing energy performance of the building
which should be made available to the owner or potential buyer or tenant when a building is sold or
rented out. The energy character varies from A being most efficient and to G being the least efficient.
The Norwegian Tenancy Act Section 5-4 provides guidance on the degree of alterations to
apartments, which should be tolerated by tenants. According to the Act, if the work can be done
without significant disturbance to tenants and if the alterations do not reduce the value of the
apartments, tenants should tolerate the alterations. All other work at apartments can only be done
with the permission from the tenants.
The Act consists of planning regulations of the Swedish land and water use as well as construction.
BBR states the performance requirements for new building projects and for “altering of buildings”,
including the maximum specific energy use and e.g. guideline values of building envelope tightness,
fire emergency requirements and requirements of limiting noise.
The Tenancy Act regulates e.g. rent levels through a common rental settling norm.
It also provides requirements of information to tenants as well as, depending on the measure,
attaining permission and consent from tenants for retrofitting measures.

Norway

Passive house

Energy labelling No1665

Norwegian Tenancy Act

Planning and building Act
Building regulations of the Swedish
National Board for Housing,
Building and Planning (BBR)
The Swedish Tenancy Act
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Norway

Norway

Sweden
Sweden

Sweden

Decree on financial support for
installation of PV system
Electricity Cerfiticates Act

Law of tax on energy
Decree on governmental support
for energy audits

Revive and Renove Plan

Aids from the city council to the
owner communities for the
residential building rehabilitation.
Law n° 2015-992 of august 17 2015
relative to energy transition for
green growth (Loi sur la transition
énergétique pour la croissance
verte):

Decree TR 2012 on building energy
efficiency (Réglementation
Thermique 2012)

Governmental financial support for investments in photovoltaic (PV) systems could be received by all
applying actors - public and commercial organisations as well as private citizens. The level of
obtainable support is regulated through the decree on financial support for installation of PV system
The Electricity Certificate system is a financial instrument promoting renewable energy generation,
regulated through the Electricity Certificate Act («Lag om elcertifikat»).
The system is based on providing one electricity certificate to the producer for every MWh of
renewable electricity generated. They can in turn sell the certificates to energy suppliers, who are
obligated to purchase a certain amount of certificates in relation to their electricity sales.
The Swedish energy tax is regulated through the Law of tax on energy («Lagen on energiskatt»),
which contributes to energy efficiency by increasing the financial incentive for energy savings.
Property - and housing companies have the opportunity to obtain a governmental funding support for
small and medium-sized businesses to perform energy audits, including measures propositions. The
support is regulated by the «Decree on governmental support for energy audits» («Förordning om
statligt stöd för energikartläggning») and covers 50 percent of the cost for an energy audit.
Revive and Renove Plan are a financial tool for the Renewal Rehabilitation Program of Housing
Buildings in urban land, for the elaboration of Projects of Intervention in the Built Heritage, in the
Basque Country and the execution of the works derived from the same.
The intervention projects in the built heritage that benefit this aid program should be aimed at
improving the accessibility, habitability and energy efficiency of existing buildings.
These are some economical aids to the owner communities for the rehabilitation of residential
buildings that boost the elevator installation and the fulfillment of the accessibility requirements, and
the façade restoration.
Provides the legal basis to engage France on a long term post carbon path by: fighting against
climate change:
- reduction of Greenhouse gases by 20% by 2020, 40% by 2030, and 80% by 2050
- reducing France’s overall energy consumption by 20% by 2020 and 30% by 2030
- lowering the carbon content of its energy structure by 20% by 2020
- boosting green jobs; encouraging new energy efficiency and management technologies;
deploying renewable energies by 20% by 2020 and 32% of final energy consumption by 2030
- promoting clean transports, new energy efficient construction and energy efficient retrofitting.
A budget of 10 billion is announced over three years (2016-2019) to kick start the energy transition
process.
The 2012 Thermal Legislation’s objective is to diminish new buildings’ primary energy consumption to
50 kW/h per m² a year. This building level energy target is defined in order to meet general climate
and energy efficiency targets for 2020-2030.
The next phase is the 2020 TL 5 RT 2020°, which stipulates more ambitious goals in building
performance by 2020: all housing constructions will have to be positive energy, with the freedom
given as to how technically this is to be attained.
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Sweden

Sweden

Sweden
Sweden

SpainBasque
Country

SpainMunicipality
of Eibar
France

France

The Territorial Energy, Climate and
Air Plans (Decree n° 2016-849 of
June 28 2016 relative to the
TECAP)
National Agency for Energy and the
Environemnt (ADEME – Agence de
l’environnement et de la maîtrise de
l’Energie).
National Urban Renewal Programs

Regional Climate, Energy Air
Scheme and Territorial Coherence
Schemes

Local Housing Plan (Plan local de
l’Habitation, articles L.302-1 to
L.302-9-2 of the Construction and
Housing Code)
Local Urbanism Plan (Plan Local
d’Urbanisme), decree 2006-1683
on sustainable development in
urban zones.

The Building Act

TECAPs are a national level legislation applicable until 2016 to all urban areas with over 50,000
residents. It aims to reduce energy consumption while also reducing greenhouse gases through
actions such as: urban planning and legislation; new construction and retrofitting; energy production,
distribution and consumption; information to the population; and even some research funding.
ADEME was created in 1991 (Article L131-3) in order to contribute to both research and industrial
activities aimed at improving methods and goals for environmental, energy and climate results. It is
key in funding research and diffusing results and good practices from both single, local-level, projects
to other territories or to the national level through its influence on legislation related to its domains.
The ANRU (National Agency for Urban Renewal) was created in 2003, under the Law for orientation
and programming for cities and urban renewal. It is important for agency financing urban renewal and
retrofitting institution in France.
Retrofitting is one specific goal in a larger set of more inclusive objectives related to improving the
living standards of poorer areas.
The 2004-2020 national program for urban renovation (Programme National pour la Rénovation
Urbaine : “ANRU 1”) aimed to reclassify more than 500 neighborhoods in France (4 million
inhabitants), using 12 billion euros of subsidies from ANRU for a total investment of 47 billion euros.
Launched by the Planning Act for the City and Urban Cohesion of 21 February 2014, the 2014 – 2025
new national program for urban renewal (Nouveau Programme National de Renouvellement Urbain :
“ANRU 2”) covers 45 disadvantaged neighborhoods with the same objectives. It will mobilize 6,5
billion euros of subsidies from the ANRU and 20 billion euros from several partners.
The Regional Climate, Energy Air Scheme (RCEAP, Environmental Code L222-1) harmonizes the
different legislations linked to energy, air quality and climate at regional level.
Territorial Coherence Scheme (SCoT) is a framework aimed at harmonizing a large number of issues
and sectors, including public participation, housing, protected spaces, land uses, so as to harmonize
efforts relative to energy, air quality and climate at the regional level.
The LHP is the main housing policy at the local level and is the main document for observing, defining
and programming investments as well as developing a policy for construction development and urban
renewal. It balances between rural and urban zones and social mix at the residential level. Targets for
the number of housing to be constructed and retrofitted are defined under this policy.
At the urban level (the city currently, the metropolis from 2019), the Local Urbanism Plan sets out the
general objectives and guidelines (including housing density targets for new urban projects) for urban
land uses. It integrates energy and climate goals.

The Building Law Act regulates activities covering the design, construction, maintenance and
demolition of buildings and defines the principles of operation of public administration bodies. According
to the Act, in new buildings and in existing buildings that are being converted or their energy efficiency
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France

France

France

France –
local scale

France Grenoble
Alpes
Metropole
France - City
of Grenoble
(and
Grenoble
Alpes
Metropole
from 2019)
Poland

The Energy Performance
Certificate (Obligatory since 2009)

Revitalization Act, 2015

Implementation Act 2014

is being improved, and which are used by units of the public finance sector (central government
administration, local governments, etc.), it is recommended to use equipment using energy generated
in renewable energy sources, and also technologies with high energy characteristics.
The Energy Performance Certification (EPC) governed and administrated by the Ministry of
Infrastructure and Construction, must be executed for new buildings and buildings undergoing major
renovations at the planning stage, when the conformity with regulatory EP requirements is verified, and
at the start of the operation (use permit stage), when an EPC is required by the building control
authorities. The energy performance certificate is valid for 10 years from the date of its preparation,
however, if any construction or installation works change the energy performance of the building or its
part, the certificate is no longer valid.
Lays down rules and procedures for the preparation, execution and evaluation of revitalization. The
document identifies revitalization stakeholders: in particular the inhabitants of the revitalization area,
property owners and real estate managers located in the area (including housing co-operatives,
housing associations, etc.), entities conducting or intending to conduct economic or social activities in
the municipality, local government units and public authorities. The Act indicates that revitalization
should be conducted with active involvement of stakeholders at every stage through social
consultations .

Act defines the rules for the implementation of cohesion policy, the basic documents for this and
the entities involved in the process.
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Poland

Poland

Poland
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Appendix D: Funding approaches

Funding / Financing

What it is?

Country

Advantage

Disadvantage


Funding granted on the basis
of previously estimated goals
(proper planning was
required),

Hardly accessible
resources - FP7 grants
(and now H2020) were
determined on the basis of
calls for proposals and a
peer review process, which
were highly competitive.
limited duration of funding
via FP7 (there is some
continuity – H2020 is the
natural successor to the
previous programme FP7,
however formally it is
different financing
programme with new rules
etc.)

Approaches applied in ZenN project
ZenN project subsidy

The Nearly Zero Energy Neighbourhoods
European project (http://zenn-fp7.eu/) is being
implemented in the years 2013 – 2017 and is
funded through the European Commission’s
7th Framework Programme within the “Energy
efficiency technologies and materials, On-site
renewable energy sources, Very low energy
buildings, Financing, socio-economics” theme.
The 7th Framework Programme itself lasted
for seven years from 2007 until 2013 and had
a total budget of over € 50 billion. It was the
European Union's Research and Innovation
funding programme with two main strategic
objectives: to strengthen the scientific and
technological base of European industry and to
encourage international competitiveness while
promoting research that supports EU policies.
ZenN-project consists of twelve partner
organizations from five different countries
throughout Europe. Grants received from
European Commission for the implementation
of the project and renovation of the
demonstration buildings is irreclaimable.
The funds dedicated to demo building
renovation were allocated on the basis of the
project proposal. At the pre initial stage of the
project financial plans for each demonstrator
were prepared and included in the ZenN
proposal. The demonstrators' financial plans
included an estimated breakdown of expenses

ZenN case: Spain, France,
Sweden, Norway



As a general principle, FP7 was
open to participation from any
country in the world. The

procedures for participation and
funding possibilities vary for
different groups of countries.
Quite naturally, the EU Member
States enjoy the broadest rights
and access to funding. The same
conditions apply to Member
States and to countries
associated to FP7 (countries
paying a share to the overall
budget of FP7). In FP 6 these
countries included EEA countries
( Iceland, Norway, Lichtenstein),
candidate countries (e.g. Turkey,
Crotia), as well as Israel and
Switzerland.
Another important group are the
International Cooperation Partner
Countries (e.g. Russia and other
Eastern European and Central
Asian states, developing
countries, Mediterranean partner
countries, Western Balkans
countries). Participants from these
countries were entitled to funding
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added value of all activities
funded from FP7 –

performing activities
cofounded with EC sources
contributes to increasing
Europe competitiveness, and
to maintain its leadership in
the global knowledge
economy; (transnationality of
many actions; the obligation
of communicating with
citizens about projects and
its benefits increases the
impact of research and
innovation on society and
every day people's lives)

related to the renovation works, as well as a
list of incomes, specifying the funding source
and its investment figure, and also the status
of commitment from each funding sources (if
already assigned or under evaluation).
The examples of expences co-financed by
ZenN project through the European
Commission contribution are as follows :
project design, renovation of building
envelope, substitution to energy efficient
installations – ventilation, heat exchanger, duct
insulation, installation of RES, control &
metering systems, etc.
Although, the 7th Framework Programme has
already ended there is another EU programme
called Horizon 2020, which started in 2014 and
is the biggest EU Research and Innovation
programme ever with nearly €80 billion of
funding available over 7 years (until 2020).

under the same conditions as EU
Member States. The only
restriction for them is that
consortia must first have the
required minimum number of
participants from Member States
or associated countries.
Participation from industrialised
high-income countries was also
possible on a self-financing basis,
with EU funding granted only in
exceptional cases.
Cooperation with “third countries”
was explicitly encouraged in
FP7.19

Within the above mentioned porgramme
another energy related work programme is
operating: Secure, Clean and Efficient
Energy. This work programme is split into the
following focus areas: Energy Efficiency, Low
Carbon Technologies and Smart Cities &
Communities. The Energy Challenge is
designed to support the transition to a reliable,
sustainable and competitive energy system. A
budget of €5 931 million has been allocated to
non-nuclear energy research for the period
2014-2020.

ENOVA grant

19

ENOVA SF is a Norwegian National Energy
Agency owned by the Royal Norwegian
Ministry of Petroleum and Energy (MPE).
Enova’s role is to strengthen the links between



Norway

https://ec.europa.eu/research/fp7/understanding/fp7inbrief/who-apply_en.html
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a significant support in
transforming Norway’s
energy system from oil
heating to heat pumps -

In relation to the funding
entities and their role in the
refurbishment, the owner of
the retrofitted facility in

the various groups of actors, to coordinate
project development and to improve the
effectiveness of public action in the energy
area. Enova’s vision is an energy-efficient and
renewable Norway. Its primary objective is to
promote environmentally friendly restructuring
of energy end-use and energy production. The
energy restructuring is a long-term initiative to
develop the market for efficient and
environmentally friendly energy solutions that
contribute to strengthening the security of
supply for energy and reduce the emissions of
greenhouse gases



ENOVA grant contributed 450 NOK20 per
square meter, that is 4,4 million NOK21. The
payments per square meters were made
accordingly to the surface stated in the
application: 9357 meters . The investment
support from Zen-N amounted to 50 euros per
square meter. The total investment cost for the
renovation was just under 215 million NOK22
(approximately 18 000 000 €) .

Subsidies/grants under
National Programme
for Urban Renewal
(PNRU) coordinated by
National Agency for
Urban Renewal
(ANRU)

The first National Program for Urban
Renovation (PNRU1) was carried out from the
year 2003 to 2013. Urban renovation projects
were done in working-class neighbourhoods in
order to trigger their development. A second
National Program (PNRU2) started in 2014.

Enova has been a great
success (programme
attracted many households
who want to replace their oil
heating with a renewable
option)
global perspective: Enova
was a part of Norwegian
general policy to change the
national energy system, e.g.
a substantial tax increase for
heating oil was introduced to
support the transition of
country energy system

Norway suggested that a
greater flexibility from the
ENOVA’s side concerning
the energy-efficient
technologies covered by
the funding would greatly
help. Currently this
organization supports only
heat pumps, and not, for
example, the solar cells.
Expanding the range of
support provided by the
ENOVA agency would be a
good solution.
The financial support from
ENOVA was essential for
the development of works,
however it would be
beneficial for the building
owners if the range of
technologies and
construction elements
covered by the support was
greater.

Large scale programme –
social and sustainable
approaches oriented on
improvements in the whole
country

France
(So-called "priority"
neighbourhoods of the “city's
policy”)

Very attractive financing
conditions :

As part of the National Programme for Urban
Renewal the National Agency for Urban
Renewal (ANRU) was created in 2003. It
controls the development of urban renewal

-

20

Exchange Rates: 1 Euro = 9.3138 Norwegian Krone (04.11.2015; http://themoneyconverter.com/)

21

Ibidem

22

Ibidem
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derogation from the rules of
common law

The ANRU has revised its
modalities for financing the
rehabilitation of social
housing (New National
Urban Renewall Program :
NPNRU). They are now
much less interesting than
those which made it
possible to finance the

projects. The ANRU’s goal is to simplify and
speed up the control of urban renewal projects
on the part of local collectives and rented
social housing management bodies that wish
to undertake urban renewal projects in priority
areas. The ANRU finances urban project with
public and private funds. These projects have
to take place in neighbourhood classified as
sensible urban zone (ZUS), meaning
neighbourhood with social and economic
problems.

-

The ANRU aid can be
combined with the soft loans
from the Caisse des Dépôts

The ANRU’s budget (6 billion euros) is as
follows:
-

1 billion € from the French State
5 billions € financed at 93% by “Action
Logement”

The work taken into account by the ANRU, in
existing dwellings and buildings:

-

rehabilitation of the 40 and
50 Arlequin :
- Only those operations
which achieve the High
Performance Energy
Retrofit 2009 label are
eligible for aid from the
ANRU.
- The first 10,000 euros of
work are the exclusive
responsibility of the owner.
- For the following work
blocks, the financial
assistance of the ANRU is
composed of two parts :
subsidy paid by ANRU of
10% of the cost of the
operation exceeding 10 000
€ / housing (+10% Increase
of 10% for operations
obtaining the label "Building
low consumption 2009";

The ANRU grants subsidies for the
rehabilitation of social housing, under the
conditions laid down in the national “Building
and Housing Code”.

-

simple system of
expenditure-receipts, with an
advance of 15% at the start
of the works, then pro-rata
payments up to 70% and
finally a balance of 30%

A soft loan on 60% of the
investment minus the
ANRU subsidy. The terms
of the loan shall be fixed in
such a way that the “grant –
equivalent” may not be less
than 28%

Work aimed at achieving cost savings,
enhancing the safety of property and persons
in buildings, including work to strengthen the
entrance gates of dwelling units, Improved
housing comfort;

The subsidy base shall
include all costs exclusive
of taxes relating to the
operation: requalification
work, including asbestos
removal work, possible
adaptation and connection
costs of the building to the
networks, project
management, certification
and labeling for energy and

Other work for the improvement of daily life,
including the accessibility of the building and
the adaptation of housing to the needs of
disabled persons and the elderly;
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The subsidy base integrates all the costs of the
operation (works, project management,
asbestos removal, possible relocations ...).

environmental
performance, rehousing in
the event of heavy housing
restructuring on the basis of
a global package of 3000
euros per relocated
household taken into
account with reference to
the social survey Upstream,
the accompaniment of
households to new uses in
energy-efficient housing.

The ANRU’s regulation provides that subsidies
may be increased in the following conditions :
-

-

the amount of work taken into account in
determining the amount of the grant may be
increased to EUR 50 000 per dwelling (€
13,000 under the national code);
Subsidy rates may be increased to 60% of the
estimated cost of the work. (10% up to 25%,
under the national code)
The rates of increase applicable shall be
determined by the board of directors of the
Agency, in accordance with the financial
situation of the contracting authorities and local
authorities, the property interest of the
buildings, the technical or social difficulties of
the operations for which subsidies are sought,
the inclusion of criteria linked to sustainable
development objectives in the design of
operations and the implementation of
improvement works, the inclusion of these
operations in multiannual agreements and
limits to rent.

An energy diagnosis is systematically carried
out under the responsibility of the building’s
owner, in the case of heavy rehabilitation
programs (more than 13,000 euros per
dwelling).
Operations with elements to improve energy
performance are considered as priorities.

For the operations of the 40 and 50 Arlequin,
ANRU retained a rate of 35% applied to an
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amount of work of € 50,000, ie € 17,500 per
dwelling
Urban Renewal
AMALLIA loan:

Amallia is a member of « Action Logement »,
an organization working in the field of social
and solidarity economy, acting daily to facilitate
access to housing or home maintenance
support for employees, thereby supporting
access to work.

France



Financial support for urban
renewal, which is now
considered as a major issue
and one of the main tasks for
all partners involved in town
planning and housing.

No data available

France



CDC "Generic" loan,
financial support for social
housing refurbishment
operations ;



Long loan repayment period

Limited support: PAM loans
are accessible to social
housing lessors and
operators and companies
mainly owned by public.



Attractive interest rate due to
the applied mechanism and
CDS involvement and Livret
A scheme



The pre-financing phase
supports the mobilization of

Action Logement, is represented by employers
and employees with a joint administration of
the « Participation des Employeurs à l’Effort de
Construction » (PEEC) (employers’
contribution to building and construction work,
in favor of employees’ housing), with two main
missions:



to build and finance social and intermediary
housing
to accompany the workers’ housing mobility
and occupational mobility

SDH AMALIA loan characteristics :
o
o
o

Rate : 0,75%
Duration : 20 years
Amount : 1 500 000 € without taxes (in the
case of SDH for 40 Arlequin’s retrofitting)

PAM loan
(refurbishment loan)
managed by the Caisse
des dépôts et
Consignations (CDC)

CDC PAM loan (refurbishment loan) general
characteristics:

CDC is a public group
in the service of the
general interest and of
the economic
development of the
country. This group

• Object: social housing refurbishment loan

Loan on savings funds

• Eligibility - works:
Ongoing process of improving the real estate ;
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fulfills missions in the
general interest and in
support of the State’s
and local authorities’
public policies, and can
also engage in
competitive activities.
It was created in 1816
and placed under the
supervision and
safeguards of the
Parliament, the Caisse
des Dépôts is the only
financial institution in
Europe to have the
nation’s protection,
which confers it
independence and
autonomy. As a public
group, it is made up of
a public institution and
subsidiaries.
It is funded through
household savings
accumulated in the
state-regulated savings
funds. Most of these
savings are in tax free
or fiscally
advantageous saving
accounts for such as
the Livret A scheme or
similar schemes.
Thus, loans are
financed from the
funds saved by French
households on the

- Improving the daily life of the residents,
including works for to meet accessibility
standards ;

funds with the operation
financed, its costs and its
revenues. Amortization of
the loan begins at the end of
the pre-financing period.

- Refurbishment and renewing components ;
- Major renovation ;



- Energy retrofit, as a complement to an ecoloan ;
- Treatment of asbestos as a complement to
anti-asbestos loan

Operations must be granted a subsidy decision
or approval by the State or by a local authority
delegating aid to stone.

Eligibility - borrowers:
The bodies eligible for the State subsidy, when
they carry out improvements in the rental
housing they own or manage,
• social housing organizations;
• public administrative institutions under the
tutelage of local authorities and housing
managers;
• the SEM (Public – private economy societies)
having their statutory object the realization of
dwellings;
• mining and real estate companies managing
the property assets of iron mines
• the real estate company of the railway;
etc.

• Duration:
-

5 to 35 years for major renovation.
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Deferred damping : During
this period, corresponding to
the duration of the work, the
borrower only pays interest
on the loan.

Livret A tax free
savings accounts.23

-

-

-

-

Flexible duration of more or less 5 years
• Pre-financing: 3 to 24 months

CDC priorities :

• Rate (variable): livret A rate + 60 bp (0,60 %)

territorial transition : 3.9
billion euros of signed
loans in favor of the local public sector in
2015
demographic transition
: 134 000 social
dwellings financed from
savings funds in 2015
ecologic and energetic
transitions : 15 billion
euros of financing
committed over the
period 2014-2017

• Damping :
Either the borrower wants to privilege the
amount of the maturity: the maturity becomes
priority and one deducts the part of the capital
which must be depreciated:
Either the borrower wishes to give priority to
the return of capital: the latter becomes a
priority, and the amount of the maturity is
deducted from it
• Deferred damping : up to 24 months, to
reduce the redemption charge until the
transaction generates income.

• Reviewability
-

Simple reviewability : only the loan rate is
revised. This rate is reviewed according to the
evolution of the reference index.

-

Double reviewability
Change in loan rate + change in the rate of
progressivity of maturities
• Objective: to smooth the impact of changes
in the interest rate on the maturities of your
loan
• Principles : change the progressivity of the
loan according to the evolution of the interest
rate. As a result, the maturities increase or
decrease only gradually, by distribution over
the residual term.

23

This is a very popular savings account (over 60 million accounts) available through all banks in France. All interest earned is exempt from French income tax and social charges. Part of the funds
are invested through the Caisse des dépôts et consignations. Through the Caisse des dépôts, the funds are mostly used to build new social housing, to pay back the Eurozone debt,to strengthen the
collateral of French banks, and to give loans to French small and medium-sized enterprises and territorial entities (like towns, departments, etc.)
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• Periodicity of maturities: quarterly, semiannual, annual

SDH ’s CDC PAM loan characteristics (40
Arlequin):
-

Amount : 1 345 326 € (or 8 736 €/dwelling)
Duration : 20 years
Rate : 3,3 % (in 2011)
Growth rate : 0%

SDH ’s CDC PAM loan characteristics (50
Arlequin) :
-

Anti-abestos loan
managed by the Caisse
des dépôts et
Consignations (CDC)








Amount : 296 000 € (or 3 326 € / dwelling)
Duration : 25 years
Rate : livret A + 60 bp (Basis Point), or 1,35 %
today
General characteristics :

France

Eligibility – works : Abestos removal operation
(works and study) ; loan up to 10 000 € per
dwelling.The work financed by the loan
covered by the agreement covers all the
phases required under the various regulations
relating to intervention on materials containing
asbestos (phase of identification of materials
containing asbestos, before work ; phase of
construction of the site and intervention on
materials and equipment containing asbestos ;
phase of control of restoration of premises)

Eligibility – borrowers : the same as PAM loan
Duration : 5 to 25 years
Rate: Asset backed to the livret A, variable
with respect to the duration of the works
Pre-financing: 3 to 24 months
Deferred damping : up to 24 months
Reviewability
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CDC Specific loan with
enhanced interest rate



Long loan repayment period



Attractive interest rate due to
the applied mechanism and
CDS involvement and Livret
A scheme



The pre-financing phase
supports the mobilization of
funds with the operation
financed, its costs and its
revenues. Amortization of
the loan begins at the end of
the pre-financing period.



Deferred damping - During
this period, corresponding to
the duration of the work, the
borrower only pays interest
on the loan.

No data available

o
o


Simple reviewability
Double reviewability
Periodicity of maturities: quarterly or annual

ACTIS CDC anti-abestos loan characteristics
(50 Arlequin):
-

Social housing ecoloan scheme managed
by the Caisse des
dépôts et
Consignations (CDC)

Amount : 347 000 € (or 3 899 € / dwelling)
Duration : 15 years
Rate : livret A – 75 bp (0,75 %) pb, or 0%
today

The social housing eco-loan scheme was
launched in February 2009 to support
financially energy refurbishment of social
dwellings. Its amount ranges from €9,000 to
€16,000 (an increase of €2,000 can be done
for energy performance labelled dwellings).
This scheme has been strengthened through
an agreement signed by the French State and
the social union for housing which targets to
renovate the 800.000 least energy efficient
social dwellings by 2020.

France

Social housing eco-loans are accessible to
social housing lessors and operators and
companies mainly owned by public.
Dwellings from energy categories E, F and G
are targeted in priority. Nevertheless, this loan
can be granted for D-category dwellings in the
limit of 50,000 dwellings per year. This loan
can in addition finance energy savings works
made in high energy-consuming dwellings
located in ANRU zones (revitalizing urban
zones).
In order to get the financing the energy
performance benefits from refurbishment
works have to be proven. To benefit from the

93



CDC Specific loan with
enhanced interest rate





Financial support for
energetic transition



Long loan repayment period



Attractive interest rate due to
the applied mechanism and
CDS involvement and Livret
A scheme



can be supplemented by a
rehabilitation loan (PAM) as
part of a comprehensive
rehabilitation package.

Limited support: social
housing eco-loans are
accessible to social
housing lessors and
operators and companies
mainly owned by public.

loan E, F or G category dwellings have to fulfil
the following conditions:
- Primary energy conventional consumption
before works has to be equal or bigger than
230kWh/m²/year;
- Primary energy conventional consumption
after works has to be equal or less than 150
kWh/m²/year (this condition can fluctuate with
climatic zones and altitude).
For D-category dwellings:
- Primary energy conventional consumption
before works has to range from 151 and 230
kWh/m²/year;
- Refurbishment works have to save 85
kWh/m²/year of primary energy conventional
consumption or the refurbished dwelling has to
consume maximum 80/kWh/m²/year (this
condition can fluctuate with climatic zones and
altitude).
Since the signature of the amendment in July
2015, individual dwellings of F and G
categories have to fulfil the following
conditions:
- Primary energy conventional consumption
before works has to be equal or bigger than à
330 kWh/m²/an;
- Primary energy conventional consumption
after works has to be equal or less than 230
kWh/m²/year (this condition can fluctuate with
climatic zones and altitude).
All criterions are described in the Agreement
signed by the French State and the CDC in
May 2012 and in its amendment from July
2015.24

24

http://www.measures-odyssee-mure.eu/public/mure_pdf/household/FRA43.PDF
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SDH’s CDC social housing eco-loan
characteristics (40 Arlequin) :
Amount : 1848 000 € (or 12 000 €/dwelling)
Duration : 20 years
Rate : 2,90% (in 2011)
Growth rate : 0%

ACTIS CDC social housing eco-loan
characteristics (50 Arlequin):
Amount : 1 424 000 € (or 16 000 € / dwelling)
Durantion : 15 years
Rate : livret A – 75 bp, or 0% today

Traditional bank loan

The loan accounted for approximately € 1
600 000, it has been taken from the
Handelsbanken bank. The interest rates for the
loan did not exceed 1%, which was unusually
beneficial.

Sweden



attractive interest rate



high requirements for
applicants - in order to
receive funds from the bank
in Sweden it is important to
have a low LVR (Loan to
Value Ratio). Banks do not
finance uncertain
investments with high risks
and a low LVR means that
the value of the entity’s
resources is high compared
to the amount of money to
be borrowed.

Grants upgrading
building facades or
systems.

e.g. ZenN project case – Eibar demo (Spain):

Spain



reducing losses of energy for
heating homes and thereby
reducing harmful emissions;
education and awareness
raising among residents and

Incentives of this type often
do not encourage
implementing nZEB
renovations - in order to
obtain such grants often it

Direct grants from the Basque Government
and Eibar City Council - the funds were not
strictly and exclusively for energy efficiency
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reform. The Basque Government subsidy was
dedicated for the lift installation as an
accessibility complement and for the energetic
reform. In the case of Eibar City Council, the
grants were directed to the installation of the
lift and to the renovation of the façades
(without taking into account the energy
improvements). The City Council contributed
by repealing the site and rehabilitation fees.



employees of municipalities,
to make them aware of the
benefits of
thermomodernisation
the development of the
domestic market for
equipment and services
related to energy efficiency

is required to improve the
building energy
performance but none
ambitious goals are
established (e.g. making
the building nearly zero
energy)

reduce the energ that are
part of the program of
thermomodernisation,
energy consumption must
be reduced only by 10, 15,
20 or 25 % (depending on
the date of construction and
other factors), which does
not make the buildings
nearly zero energy
consuming.

Other approaches available in ZenN participating countries and good examples available throughout the world
Grants and subsidies
for obtaining advice or
carrying out audits.

Some countries provide not only financing
associated to retrofitting itself, but also to
encourage the phase of gathering expert
advice concerning the existing levels of energy
use and the spectrum of solutions for
improving energy-efficiency available for a
particular, analyzed case.

E.g. Sweden:
Financial support for energy
audits dedicated to companies
was introduced in 2010 and
applications for it could be made
until 2014. The requests were
handled by the Swedish Energy
Agency.
Companies can request financial
support for energy audits for up to
50% and/or SEK 30,000
(approximately EUR 3,400) of the
costs of an audit.
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Increased financial
attractiveness of an energy
audit; additional financial
incentive lowering the
financial risk taken by the
party aiming to conduct
energy efficient retrofitting;
Good audit provide insight
on the energy usage of the
building and equipment and
help to identify profitable
measures to increase energy
efficiency – the energy
efficiency investment is
better documented, planned
etc.

Narrow designation of the
Swedish programme cited
as an example: energy
audit support scheme was
directed only towards
companies with additional
requirement - use at least
500 MWh per year of
energy, i.e. relatively
energy-intensive
companies.

Grants and subsidies
for upgrading building
fabric or systems.

The range of subsidized technologies and
elements, as well as the size of the grants
varies across different countries.

Very common in EU-28



e.g. Programme Ryś by National
Fund for Environmental Protection

and Water Management in Poland
Under the program, owners of
single-family houses may receive
up to 40 % grants for improving
home energy efficiency by
carrying out a comprehensive 
thermomodernisation. Funding
covers repairs, which are to
ensure building’s higher
standards of energy efficiency.
Homeowners will be able to
receive funding for the
modernization of internal heat
exchange and the use of
renewable thermal energy.
e.g. Spain - subsidies within a
frame of State plan for the
promotion of rental housing,
building restoration and urban
regeneration and renovation,
2013–2016, aimed at promoting
the energy renovation of
residential buildings. Includes a
residential building renovation
programme aimed at improving
energy efficiency. Measures
eligible for subsidy include
improving the thermal envelope of
buildings to reduce energy
demand for heating and cooling,
installing heating, cooling,
domestic hot water and ventilation
systems and common building
facilities such as lifts and lighting.
To qualify for subsidies, the
building's total annual energy
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reducing losses of energy for
heating homes and thereby
reducing harmful emissions;
education and awareness
raising among residents and
employees of municipalities,
to make them aware of the
benefits of
thermomodernisation
the development of the
domestic market for
equipment and services
related to energy efficiency

Incentives of this type often
do not encourage
implementing nZEB
renovations, e.g. in order
to apply for grants that are
part of the program of
thermomodernisation,
energy consumption must
be reduced only by 10, 15,
20 or 25 % (depending on
the date of construction and
other factors), which does
not make the buildings
nearly zero energy
consuming.

demand in terms of heating and
cooling must be reduced by at
least 30% compared to the levels
taken before implementation of
the measures, as demonstrated
by the energy certificate.
e.g. Spain – grants under
PAREER: Aid Programme for the
Energy Renovation of Existing
Buildings
The programme is intended to
encourage and promote energy
efficiency building renovations
(insulation and installations).
Types of actions supported:
• Improving the energy efficiency
of thermal insulation;
• Improving the energy efficiency
of heating and lighting;
• Replacing conventional energy
heating systems with biomass;
• Replacing conventional energy
in heating systems with
geothermal energy. Eligible costs
include: professional fees,
investment in equipment,
materials, installation costs,
associated civil works and
auxiliary facilities and the
specifics for each type.
Targeted subsidies for
installation of
renewable energy
systems.

Targeted subsidies for installation of
renewable energy systems

Widely widespread in EU



E.g. Programme PROSUMENT
in Poland
Funding covers the purchase and
installation of new systems and
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support of the use of
renewable energy sources in
existing buildings (residential
and non-residential
buildings;

limiting the choice of
investor while deciding on
RES solution application;
favouring of specific RES
solution (subsidies’
beneficiaries will select
subsidised technologies as
their first choice)

micro-installations of renewable 
energy sources to produce
electricity or heat for residential 
single-family or multi-family
houses, including the replacement
of existing installations into more
efficient and environmentally
friendly systems.
The beneficiaries of the program
may be natural persons, housing
associations, housing
communities and local

government units.
E.g. Incentive Programme for
Renewable Energies in Germany
The programme offers support for
the use of renewable energy
sources for heat: the installation
of solar collector systems, small
systems for solid biomass heat
production, and photovoltaic
systems at schools and
universities, biogas systems,
large biomass systems, hydro
systems and deep geothermal
systems

Feed-in-tariffs for
renewable energy
production

Feed-in tariffs (FITs) put a legal obligation on
utilities and energy companies to purchase
electricity from renewable energy producers at
a favorable price per unit, and this price is
usually guaranteed over a certain time period.
The most effective schemes are guaranteed
for a period of around 20 years.

Widespread in the world :
Feed-in tariff laws were in place in
46 jurisdictions globally by 200725

Under a feed-in tariff, eligible renewable
electricity generators, including homeowners,

25

REN 21 (2007) Renewables 2007: Global Status Report at p.43
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promotion of new renewable
energy technologies;
spread prosumers' attitudes
(increased ecological and
investment awareness);
development of the market
for RES equipment suppliers
and installers, e.g. increasing
the number of jobs in this
sector etc.;

diversity and flexibility - each
country has its own
arrangements concerning
the types of technologies
supported by these grants.
This way different regions
may encourage the use of
solutions best fitting their
climatic circumstances for
e.g. solar panels are
financed in regions with
abundant sunshine, etc.

The existence of FIT
contributes to a more
continuous and stable RES
market development. FIT
provide an incentive to
maximize the production of
RES electricity because they
are output-based. In many
countries, they have proven

The main challenge with
FIT has been the definition
of remuneration levels
which are neither too low to
be attractive for
investments, neither too
high in order to avoid
overcompensation
(“windfall profits”) and a

business owners, farmers and private
investors, are paid a cost-based price for the
renewable electricity they supply to the grid.
This enables diverse technologies (wind, solar,
biogas, etc.) to be developed and provides
investors a reasonable return.

their ability to stimulate rapid
and large-scale RES market
development as well as the
development of less mature
RES technologies and the
participation of small and
medium scale RES electricity
producers.
FITs guarantee long-term
contracts (usually 15-20
years) and stable prices for
those who install renewable
technologies (security is
provided to the investor in a
period of uncertainty, e.g.
financial crisis.
Cost-based purchase prices
+ "tariff degression", a
mechanism according to
which the price ratchets
down over time – both
mechanisms encourage
energy producer to monitor
the cost of energy production
and to reduce it via
technological improvements /
changes.

26

https://energypedia.info/wiki/Feed-in_Tariffs_(FIT)#Disadvantages_of_feed-in_tariffs
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market development that
leads to the escalation of
costs of the RE support
scheme or to technical
problems with the electricity
system. Therefore, a good
knowledge and monitoring
of the actual costs of RE
projects is required. In
many cases, FIT have not
been set at the right levels
due to the problem of
information asymmetry
between the public and
private sector as well as
political influence during the
FIT determination.
FIT schemes without
degression have proven to
have a rather slow reaction
time to rapid changes in RE
costs (e.g. the cost
reductions of photovoltaic
systems during the past
few years). Even if there is
a degression mechanism,
the degression might be set
at a level that does not
reflect the actual
development of RE costs.
FIT also do not provide any
incentive for RE operators
to respond to price signals
of the electricity market.
Therefore, FIT schemes do
not allow for an effective
market integration of RE.26

Soft loans

Soft loan schemes are mechanisms where
public funding decreases the cost of loans
which are usually distributed by private banks.
Banks have access to low cost capital which is
required by the investor. Those banks can
distribute that capital to the end customer, and
the government can stand behind the banks
and allow them to have access to certain poles
of low cost capital that makes sense for the
national interest.

E.g. Germany:
public bank KfW has subsidised
housing renovation for many
years. KfW finances itself at low
rates on the capital markets
thanks to its AAA rating and the
guarantee of the Federal State.
KfW receives a subsidy from the
government to lower the interest
rate at which it lends to the
commercial banks, which can
thus propose loans to
homeowners under market rates.
Interest rates are between 1 and
2 % for 10 to 30 years.

e.g. soft loans launched under
JESSICA Programme (Joint
European Support for Sustainable
Investment in City Areas)
available in Czech Republic,
Spain, Lithuania

JESSICA is an initiative of the
European Commission developed
in co-operation with the European
Investment Bank (EIB) and the
Council of Europe Development
Bank (CEB). It supports
sustainable urban development
and regeneration through financial
engineering mechanisms.
Contributions from the European
Regional Development Fund
(ERDF) are allocated to Urban
Development Funds (UDFs)
which invest them in publicprivate partnerships or other
projects included in an integrated
plan for sustainable urban
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Soft loans make the
investment more attractive to
the building owner - although
he still bears the costs and
risks, the cost of borrowed
money is cheaper due to the
below-market rate of interest.
.

The impact of soft loans is
naturally limited to building
owners who are able to
take on additional debt. A
large share of building
owners cannot or do not
want to increase their debt
for investments in energy
renovation; for those
buildings, solutions based
on third-party investment
may be more adapted.
Limited choice of banks
granting soft loans – not all
banks operating on the
relevant market have the
access to the low cost
capital that can be then
distributed to the
customers.

development. These investments
can take the form of equity, loans
and/or guarantees.

Tax incentives (incl.
VAT) for energy
efficient buildings

This solution is a direct form of support to the
investor after the refurbishment has been
made. The amount and duration of the tax 1.
benefit can be linked to the type and range of
modification. These are directed at actors in
the energy field such as manufacturers,
generators, distributors etc. Fiscal measures
include tax reductions (individual, corporate
and on properties), tax credit and reduced
Value Added Tax (VAT).
The main difference among tax credit and tax
reduction is the direct or indirect incidence in 2.
the amount payable to the state. The tax
reduction is an amount subtracted from the
payable income tax that does not generate
reimbursement to the taxpayer, i.e. if the
payable income tax is less than the tax
deduction the net value in favour of the
taxpayer is not going to be reimbursed by the
tax authority. The tax credit is an amount to be
reimbursed to the taxpayer against the payable
income tax. VAT is a general tax on
consumption applied to commercial activities
involving the production and distribution of
goods and the provision of services.27

27

E.g. FRANCE:
Tax credit in favour of high
efficiency natural gas boilers
The finance law of 30 December
2003 has extended the tax
credits, considered under article
200 of the general tax code, to
investments towards individual
high efficiency natural gas boilers.
28

Tax credit for energy transition
(CITE)
Subsidy in the form of a 'tax
credit', equivalent to a reduction in
income tax to the percentage
level of the credit. If the owner
does not actually pay income tax
it comes in the form of a grant.
From 1st January 2015, the Crédit
d'Impôt de la Transition
Énergétique (CITE) will be subject
to an eco-conditionality criterion:
the work must be performed by
installers that hold the quality sign
"recognised Grenelle de
l’environnement". Most forms of
energy conservation works are

Tax incentives are perceived

by the potential beneficiaries
as a kind of common and
traditional mechanism; in 
contrast to the emerging
financing models tax
incentives are seen as those
fast, safe, certain to happen
if all formalities are fulfilled,
etc.



temporality (tax incentive
usually applies to a specific
moment in time)
validity of the tax incentive
depends on the legislator
(the changes at the top of
the power hierarchy may
lead to the elimination of
incentive or changes in its
scope)
both administration and
compliance cost covered by
the legislator
taxation is a government
monopolistic power, which
unavoidably distorts market
efficiency and its selfregulation mechanisms

H.Bedford, S.Birchall, D.Bleicher, I. Wallis, E.Causse, Summary of policies and incentives

relevant to retrofit in the EU-27, 2014
28International

Energy Agency, France - Tax credit in favor of high efficiency natural gas boilers http://www.iea.org/policiesandmeasures/pams/france/name21918-en.php?s.
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eligible for the CITE, such as loft
insulation, double glazing, wall
insulation, central heating
controls, condensing boiler,
combined heat and power.
However, the installation of solar
panels is no longer considered
eligible expenditure. There are
maximum limits to the amount of
the works for which the tax credit
can be granted. The maximum for
one person is €8,000, and
€16,000 for a couple, which is
increased by €400 for each
additional person in the
household. That makes a
maximum tax credit of around
€5,000.
Since September 2014, the tax
credit was reinforced and
simplified with a single 30% rate.
29

White certificate
scheme
(Energy Supplier
Obligations)

The system of white certificates is a tool, which
uses market mechanisms, to promote energy
efficiency. White certificates are documents
that attest saving a certain amount of energy
as a result of investments in improved energy
efficiency. They have property rights and are
traded on a commodity exchange of energy.
The essential element of White Certificates is
imposing an obligation on a group of entities
that operate in the energy market (e.g. energy
companies selling electricity, heat, gas and
operators of distribution, transmission system)
in regard to attaining certain amount of energy

29
32

E.g. Sweden:



Among different financial support
available for the building owners
is the Swedish Electricity

Certificate System. In this system,
producers of renewable energy
are granted one certificate for 
each MWh they produce, which
then can be sold.

E.g. France:


Low interventionism scale market mechanisms are
used to promote energy
efficiency;

Certification guarantees
meeting the agreed target.

Introduction of tradability
aims at lowering cost
achievement of targets.

The system could unlock
energy saving potentials and
actors that are currently not

International Energy Agency, France - Tax credit for energy transition (CITE), http://www.iea.org/policiesandmeasures/pams/france/name-22732-en.php?s

http://www.ewc.polimi.it/documents/EWC_brochure.pdf
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Might target only efficiency
increases, not overall
reduction of energy
consumption
Could involve large
transaction costs
Might favor mainly actions
easy to implement and
measure
A European system may
require substantial
harmonization in energy
policies.32

savings as a result of measures taken to
improve energy efficiency or payment of socalled substitute fee when the energy savings
are not implemented/achieved. Fulfilment of
the obligations to obtain a certain amount of
energy savings is presented by redemption of
particular amount of white certificates (which
amount to the required energy savings).

As part of the French Energy Bill,
the government (Ministere de
LEconomie, des Finances et de 
lIndustrie - MINEFI) put in place a
system of tradable "white

certificates" for energy efficiency.
Suppliers of energy (electricity,
gas, heating oil, Liquefied
Petroleum Gas (LPG), heat,
refrigeration) are required to meet
the government mandated targets
for energy savings achieved
through the suppliers residential
and tertiary customers.

unlocked by other
instruments.
Can reduce pressures on
public budgets
Can stimulate the market for
ESCOs31

Under the French White
Certificates Trading programme
suppliers are free to select the
actions to meet their objectives,
such as informing customers how
to reduce energy consumption,
running promotional programmes,
providing incentives to customers
and so on. A list of ratified
activities was ratified to help the
various actors to facilitate the
operations. Those exceeding and
undercutting their objectives can
trade energy savings certificates
as required for common
compliance.
Decrees and orders regarding the
3rd period of the White Certificate
Scheme were published in 2014.
The 3rd period started on the 1st
January 2015, with an objective of
700 TWh cumac for the 20152017 period. 30

30
31

International Energy Agency, France – White Certificate scheme, http://www.iea.org/policiesandmeasures/pams/france/name-22969-en.php?s .

http://www.ewc.polimi.it/documents/EWC_brochure.pdf
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Participation of thirdparty / Energy
Performance
Contracting

This other option is based on using the
services offered by companies with technical
and financial back up, prepared to invest in
projects that reduce energy consumption and
energy costs in return for a share in energy
savings that will be ensured by this investment.
This investing company is the Energy Saving
Company (ESCO). ESCO usually receives
additional financial support from an external
third party financial institution and this method
is called Third Party Financing (TPF). Here
several possible funding sources should be
investigated: private banks and lending
institutions; venture capital companies; equity
funds; strategic partners (e.g., utilities and
engineering companies); leasing companies
and equipment manufacturers.

Mainly USA and Europe



European ESCO markets have
grown and developed their
complexity including a higher

institutionalization. Thus the
average European ESCO market
has improved. Development is
also observed in case of the non-
EU countries. Nevertheless, the
markets are far from reaching
their potential. There are only few
mature markets, such as
Germany, the Czech Republic,
France, and Austria.33

In the ESCO type project three parties are
being involved: the owner/customer (his/her
role is defining the goals of the project,
identification of available financial resources
and understanding of the various possibilities
arising from the hidden potential of rational
energy use), an expert who makes money on
“energy costs reduction” service (in this case
ESCO – it is responsible for project
performance according to the previously
signed agreement) and the financial institution
that provides money for the investment.


Guaranteed energy savings;
type of win-win case –
benefits for all involved
actors;
lower (or none) financial and
technical risk in case of the
building owner
Performance contracting is
particularly applicable when
significant building efficiency
improvements are sought but
investment capital is limited.
For example: large public
and government buildings,
hospitals, schools and

universities with inefficient
buildings with older
equipment and
infrastructure. Due to the
generally stable, long-term
occupancy levels of these
kinds of properties, a
performance contract with a
10-year or longer payback
period can be attractive.

Energy Performance Contracting (EPC) is a
contract that guaranties to the customer
achievement of savings declared by ESCO. An
amount of the achieved savings in the energy
costs is used for the reimbursement of the
investment of the ESCO. After the end of the

33ESCO

Market
Report
2013
by
http://iet.jrc.ec.europa.eu/energyefficiency/system/tdf/jrc_89550_the_european_esco_market_report_2013_online.pdf?file=1&type=node&id=8869
34

https://www.2degreesnetwork.com/groups/2degrees-community/resources/energy-performance-contracts-too-good-be-true/
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The lack of appropriate,
low-cost, long-term
financing (ESCos develop
and implement projects,
they should not – and in
most cases cannot –
finance projects other than
perhaps for a short while
during and up to
commissioning in some
cases. Even the large
international contractors do
not want to finance these
kinds of projects
themselves.)
EPCs are inherently longterm and complex
agreements. They need to
be long-term – typically
between seven and 15
years to ensure savings
exceed payments – they
also need to take account
of all the changes that can
occur over the long-term
including variations in
energy use caused by
known factors, and how
wholesale changes in the
way that buildings are used
– as well as even change of
ownership.34

JRC

contractual period, where the ESCO has
achieved the amortization of its capital and
earned the corresponding commercial profit, it
backs away and the outcome of the
refurbishment of the building is for the benefit
of the building users. If the project does not
provide returns on the investment, the ESCO
is often responsible to pay the difference.

National banks
financing schemes for
energy efficiency
projects

Many banks have realised the opportunity of
EE financing and have developed specific
packages for households and companies to
support EE (and renewable energy and
broader green) investments or to complement
(to cover own contribution, match funding)
national EE programmes.

e.g. Norway - Basic Investment
Loan Scheme of Norwegian State
Housing Bank (NSHB)
The Basic Investment Loan
Scheme is mainly used to
promote universal design and
environmentally sustainable
solutions in the housing and
building sectors, and to finance
the building/renovation of child
care/nursery schools. The Basic
Investment loans are given
directly by the NSHB.
Basic investments loans are firstpriority mortgages.
NSHB mortgages are available at
three, five, ten and twenty-year
fixed or variable interest rates
based on market rates.
Loans are funded by the Treasury
and repaid at an interest rate
calculated on the basis of a fixed
rate covering the State‟s
borrowing costs + 0.5 percentage
points. At the end of 2010, the
NSHB variable rate was 2.8%.35

35

Involving banks in energy efficiency financing report

106

Involvement of bank

financing in energy efficiency
will allow to gain more
attention in the future across
all sectors as the bank
financing is critical for
developing energy efficiency
projects at scale.
Member States‟ ability to 
reach carbon reduction
targets will in part be reliant
on the deployment of private
sector as well as public
finance in the right packages
and at the right scale.

the low attractiveness of EE
financing for banks (lack of
projects standardisation,
many risks, perceived as
less profitable than other
investments
lack of supportive policy for
beneficiaries and financiers
EE financing should rely
more on market
mechanisms and public
funds should only be used
where market failure occurs
– not it seems to be
opposite

Another examples:
KfW banking group in Germany,
Poland – Bank Gospodarstwa
Krajowego (BGK)
Livret de
Developpement
Durable: Preferential
loans for energy saving
measures

On 5 October 2006 the French Government
announced the creation of a EUR 10 billion
fund for the funding of domestic energy
conservation projects with low-interest loans.
Available from 1 January 2007, the low-interest
loans are based on a previous tax-free savings
account known as the CODEVI (Compte pour
le Développement Industriel). This savings
product allowed banks to finance the
development of small and medium sized
enterprises (SMEs). The CODEVI as of 1
January 2007 has been renamed to the LDD
(Livret de Développement Durable) and banks
must use a portion of these funds to offer
preferential loans for domestic energy
conservation projects. While the CODEVI was
capped at EUR 4600 per person, the LDD cap
has been raised to EUR 6000 per person to
raise additional funds for these loans. As of
2009 the account pays tax-free interest of
2.5% a year. In 2008, banks must dedicate 2%
of the funds to energy conservation loans,
rising to 5% in 2009 and 10% thereafter.
Preferential loans can be awarded to
individuals, co-properties and entrepreneurs
for the purchase and installation of: energy
efficient boilers; thermal insulation (walls,
windows, shutters); thermal regulation
equipment; equipment producing energy from
renewable sources; space and water heating
equipment using wood or other biomass; heat
pumps. Applicants must provide the bank with
documents from the equipment installer,
certifying that the equipment and installation
meets the required energy efficiency criteria.



France
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Preferential loans can be
awarded to a variety of

actors: individuals, coproperties and
entrepreneurs.
Attractive loan rate due to
the applied mechanism (the
low-interest loans are based
on a previous tax-free
savings account)
Well-planned assistance:
applicants must provide the
bank with documents from
the equipment installer,
certifying that the equipment
and installation meets the
required energy efficiency
criteria.
This low-interest loan is
complementary to the 2005
tax credit scheme. The
acquisition of domestic
energy efficient equipment
entitles the buyer to a price
reduction (tax credit scheme)
at the same time.

Limited choice of
equipment that can be
purchased and installed
with the loan funds.

This financial measure is complementary to
the 2005 tax credit scheme. The acquisition of
domestic energy efficient equipment entitles
the buyer to a price reduction (tax credit
scheme) and a low-interest loan at the same
time (LDD measure). 36
This economic instrument is still in force.

A special-purpose
credit line under the
Plan for the Promotion
of Renewable Energy
in Spain

Under the Plan for the Promotion of
Renewable Energy in Spain (Plan de Fomento
de las Energías Renovables en Espana,
PFER) prepared by IDAE (Institute for
Diversification and Saving of Energy) on the
basis of Law 54/1997 on the Electricity Sector
(Ley 54/1997, del Sector Eléctrico), the Official
Credit Institute (ICO) and IDAE provided a
credit line for investment in renewable energy
and improving efficiency projects (saving and
fuel switching in industry, energy efficiency in
buildings, etc).



Spain




Credit line - a financial product provided by a
financial institution that allows borrowing up to
the amount of the summary limit specified in
the agreement during the period specified in
the contract. In its basic form, a line of credit
allows you to take credit with the total amount
limited by the limit granted.
Green Deal

The Green Deal is a financing method of
energy efficient renovations that has been
implemented in United Kingdom in January
2013.37 The aim of it was to enable private
firms to offer consumers energy efficiency
improvements to their homes and businesses

the United Kingdom (now closed)



Flexibility - the borrower
benefits from this limit as
needed/on demand;
Sense of financial security as
part of sources might be put
aside and reserved;
Very fast access to financing
- each subsequent payment
of the loan is not subject to
additional formal procedures
related to the
creditworthiness
assessment.

No upfront costs



A simple mechanism for
repayment - payments are
returned through a charge of

36

interest rates are variable while many other types of
loans have fixed interest
rates, meaning you know
precisely what percentage
of your borrowed cash you
will need to pay back at a
given time, a line of credit
has a variable interest rate;
Getting a line of credit is
difficult - lines of credit
have many various
qualification requirements.
Lenders provide loans only
to clients who have assets,
cash flow, and a good
credit score.

It has been criticised as It
does not address the
problem of waste - in
general, a culture of waste
is encouraged by energy

International Energy Agency, France - Preferential loans for energy saving measures, http://www.iea.org/policiesandmeasures/pams/france/name-22968en.php?s.
37

Green Deal: energy saving for your home, https://www.gov.uk/green-deal-energy-saving-measures/overview.
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at no upfront cost, and where payments are
returned through a charge of instalments on
their energy bills. The program was intended to
encourage house owners and owners of
companies to use energy efficient
technologies/solutions such as insulation of
walls, exchange of windows, insulation of
doors, installation of smart meters and
installation of heat sources such solar
collectors, heat pumps and biomass systems.
Under the Green Deal, building owners and
the tenants were able to order an energy
efficient refurbishment of their property from a
Green Deal Provider and fund it with a new
type of loan. The difference between The
Green Deal and a conventional loan is that the
bill is attached to the building where the
savings come from, and not the payer of the
bill. In addition, when the resident moves out of
the building, he stops paying the energy bill (in
addition the loan).

instalments on the energy
bills.




In this model the loan repayments are not
made directly to the lender but will instead be
added to the property’s electricity bill as a
separate item. The loan is therefore repaid by
the person responsible for the energy bills,
who will also benefit from the improved energy
efficiency of the property. The energy supplier
company then passes on the money to the
Green Deal Provider. Because the loan runs
with the property, not the person, the loan will
continue to be paid even if the original owner
or tenant who organized the refurbishment
leaves the property. Of course, it is this
mechanism which makes the scheme
applicable to the rental sector (private or
commercial) as it is the occupiers of the
property (who of course could be tenants) who
pay off the loan.

38


the bill is attached to the
building where the savings
come from, and not the
payer of the bill. when the
resident moves out of the
building, he stops paying the
energy bill (in addition the
loan).
Availability for tenants, not
only the owners of the
building





https://www.theguardian.com/commentisfree/2011/oct/18/green-deal-energy-wont-work
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prices that get cheaper the
more you consume
It targets the wrong
households - because the
central idea is that you
don't have to keep up
repayments after you move
house, the scheme will be
most attractive for people in
properties that change
hands frequently, including
for example rental
properties. Yet it is the
largest properties that have
the largest carbon
footprints, and 90% of
larger properties are owneroccupied. Owner occupiers
move house on average
every 12 years, so there is
that much less incentive for
them to take part.
Many green deal plans will
never be paid back
Payments will be collected
via energy bills, but many
energy bills go mysteriously
unpaid, especially when
people move house or
change supplier. As of
today, 3.2% of energy bills
are in arrears, compared
with 2.2% of mortgages.38
Heavy workload on the
owner who are not always
the direct beneficiary of the
investment - the greatest
benefits are received by the
resident who pays the
energy bills while the

The Golden Rule of the Green Deal solution is
a limitation that comes with the loan. Under
this rule, the annual cost of any loan
repayments must not exceed the anticipated
annual saving in energy costs.

choice of the offer, thus the
decision on the number and
the type of implemented
solutions, depends on the
property owner who
cooperates with a Green
Deal Adviser in order to
distinguish the most
suitable solution for the
building and estimate the
payback time

Unfortunately the Green Deal Home
Improvement Fund (GDHIF) in the United
Kingdom is now closed to new applications.
Officially, the government has stopped funding
the programme due to its low take-up.

PACE – Property
Assessed Clean
Energy Program

PACE (Property Assessed Clean Energy) is a
simple and effective way to finance energy
efficiency, renewable energy, and water
conservation upgrades to buildings. PACE can
pay for new heating and cooling systems,
lighting improvements, solar panels, water
pumps, insulation, and more for almost any
property – homes, commercial, industrial, nonprofit, and agricultural.

the United States of America




Property owners across the US are using
PACE because it saves them money and
makes their buildings more valuable. PACE
pays for 100% of a project’s costs and
is repaid for up to 20 years with an
assessment added to the property’s tax bill.
PACE financing stays with the building upon
sale and is easy to share with tenants. State
and local governments sponsor PACE
financing to create jobs, promote economic
development, and protect the environment.39

39

http://pacenation.us/what-is-pace/

40

https://energy.gov/eere/slsc/property-assessed-clean-energy-programs
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Dedicated to a variety of
properties: residential,

commercial , industrial, nonprofit, and agricultural.
PACE allows for the loan to

be attached to the building
rather than the owner.

A simple mechanism for
repayment – costs are

repaid for up to 20
years with an assessment
added to the property’s tax
bill
Allows for secure financing
of comprehensive projects

over a longer term, making
more projects cash flow
positive

Available only to property
owners.
Cannot finance portable
items (screw-in light bulbs,
standard refrigerators, etc.).
Can require dedicated local
government staff time.
High legal and
administrative setup.
Potential resistance by
lenders/mortgage-holders
whose claims to the
property may be
subordinated to the unpaid
assessment amount40
Impediments in the
purchase and sale of
properties to which PACE
loans are attached

14

Appendix E: Residents perspective of ZEB
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RESIDENTS’ FG IN GRENOBLE: ANALYSIS AND RESULTS
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Grenoble, France
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INTRODUCTION

The Arlequin’s renovation is a large scale ambitious urban renewal project that has to be understood
in the larger legal, economic and political energy transition context, with an added issue: Arlequin is part
of a greater district (with Villeneuve) built in the early 70s that has deteriorated in several ways in the
last decades. The buildings have never been renovated and the district faces social issues linked to
poverty, higher than average unemployment rates, foreign descent population with integration issues
and higher violence rate. Yet, the apartments are very attractive, offering direct views on the mountains;
they are large, comfortable and through-building. The ultimate objective of the urban renewable
strategy for the district goes therefore, well beyond retrofitting, the aim is to ultimately create a
new identity for the district 41. ZenN is inserted into this larger strategy as the energy efficiency
component. This report presents the analysis of the two focus groups held with the residents living in
the two buildings where retrofitting was undertaken.

Reminder
As explained in the previous analysis of non-resident actors (social owners, City, projects
managers...), the district has several issues, among which insecurity, high unemployment and
crime. This had impacts on the project’s implementation, leading to tensions for the construction

41

This was addressed when we dealt with the district image issue in the interviews.

crews, and increasing the complexity level for the project’s management (for the City and the social
owners). This occurred in a context where the project itself was experimental and innovative for
the City and its partners.

The two retrofitted buildings: the 40 and the 50 Arlequin.
The average energy consumption level before retrofitting was around 190 kWh/m²/year, the objective
without ZenN was the French Low Consumption Renovated Building norms of 96 kWh/m²/year. The
ZenN project aims at optimising this energy performance to below 60 kWh/m²/year. In 2017-2018 other
buildings will be renovated with funding from the National Agency for Urban Renewal (ANRU). Only the
40 and the 50 are thus involved in our study managed by two different social owners, SO1 and SO2.
One of the major issues for this analysis of residents’ reactions to the project is the fact that most of
them lived in their apartments during retrofitting work. This choice was made by both social owners and
the City in order to avoid a complex and costly relocation process. But this had a deep and overall
negative impact on their appreciation and evaluation of the process.
The 40 Arlequin is a building with 154 apartments being renovated with SO1, according to the
agreement taken with ZenN, with the creation of a common space and entry hall at the ground level,
with mailboxes, the creation of two sets of stairs, and the entire change of facades on a partially occupied
site. The 50 Arlequin is a tripod building whose north section was demolished so as to create an opening
into the district and toward the interior park. The rest of the building – 89 apartments – was renovated
according to national regulation relative to residential buildings by focusing on detail and high quality of
construction processes such as air tightness and thermal bridges. Dynamic thermal simulations predict
a final energy consumption of about 60 KWh/m²/year for both buildings. In all, ZenN funding amounts to
47.34 €/m² to the owners, for an average of 3 550 €/apartment. Both addresses are social housing.
Recall of main dates:
- ZenN candidacy: December 2011, discussion to renovate already taken.
- Official dates for ZenN: March 2013-March 2017. Renovation work: March 2016 to allow for one year
of monitoring.
- One year was put on hold due to prayer hall to be moved for Arlequin 50.
- Renovation not being finished, FG with residents and janitors could not be held.
- For the 40, façade work was undertaken before elevator shafts and new entry hall work.
- For the 50, elevator shafts were constructed before façade work.
- Early 2017; end of main retrofitting work but light work still going in march 2017, ending in mid-april.

Methodology for the Grenoble case.
In order to meet ZenN’s task 4.2 objectives, we adapted questions to the Grenoble case. During focus
groups (see the interview guide in Annex I), generic questions and specific ones according to the groups
were mixed. The interview guide’s themes supplied by the ZenN research coordinator was respected.
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Everything was recorded but due to budgetary and time constraints, no transcriptions were done. Below
is a table on recruiting method and number of participants.

SO1
Recruiting methods

SO2

Phone and door to door

Number of people who

Phone and door to door

13

11

Number of people present

4

4 (+1 end of meeting)

Duration of meeting

1’ 25”

1’ 30” (+ 20”)

declared coming

Vacancy rate:

45/149 occupied during

65/88 apartments occupied

retrofitting; 15 new arrivals at end

during retrofitting, 7 arrivals

of march 2017. No returning

end of march 2017. No

tenants.

returning tenants.

Each participant to the FGs was identified with a code (WO)ManSO1/SO2, etc… We tried to have a
diversity of criteria but considering that we interviewed only residents having stayed in their housing
during retrofitting work. It would have been interesting to interview a few people who left and returned
to obtain their before/after reaction but none came back. We did however have one participant who had
just arrived after the main retrofitting work and as we will see, her reaction was noticeably more positive
than those who stayed (Woman1SO2). The most important criteria were whether they had children and
whether they worked or not. Retired and unemployed people may have a greater freedom to leave
during the day during retrofitting work but employed people would be absent from home during the day,
thus would be less exposed to the nuisances. Having children especially pre-school age ones, would
mean a greater presence at home during the day. Their participants’ characteristics were the following:

SO1

SO2

MAN1SO1: retired but was working during

WOMAN1SO2: single, living with her sister,

retrofitting work, no children. Very involved in

newly arrived after the renovation. Was not quite

the residents’ union for retrofitting issues and

sure what the meeting was about but was

more largely on issues related to tenants’ lives

curious. Employed

in the buildings.
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WOMAN1SO1:

retired,

no

children,

was

already retired during retrofitting.

MAN1SO2: 5 children, three still living at home,
14 years living in the apartment, likes the district
very much.

Employed. Involved in residents’

union
WOMAN2 SO1: stays at home, 3 school-age

MAN2 SO2: kids gone from home, unemployed.

children.

MAN2SO1: 5 children - 3 school age (of which,

WOMAN2 SO2: with children, and has been in

1 pre-school), employed.

her apartment for 19 years.
Employed.
Man3 SO2: met in the corridor after end of
meeting, single, employed.

We present next our analysis of the FGs, pointing out differences and common points between the
two buildings, associated to two different social owners, each having its own construction coordinator.
We will see that beyond the technical and material issues, to the participants, interactions with the
project’s other actors (construction crews, project coordinator and social owners) was crucial.

TRANSVERSAL RESULTS FOR SO1 AND SO2 FGS.
“I would not have lived in there during the renovation”.
SO employee

The basic structure of this section follows the interview guide, starting with the first information relative
to the retrofitting project transmitted to (but not necessarily received by) the residents. The second part
moves on to the actual retrofitting period. We not only compare both buildings associated to the two
social owners and two general contractors, we also confront some of the residents’ answers to the social
owners’. So, we held additional semi directive interview with social owner 1 and 2 so as to verify and
cross analyze comments made by residents. Some of the answers are included into tables in the text.
We finally address the issue of the project’s impacts on the comfort, quality of life and the district’s
image, from the residents’ point of view. Let us start with how residents were informed relative to the
retrofitting.

First information relative to the future renovation
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Renovation having been started almost three years before in one case (with the destruction of an old
parking lot and the construction of a new one – with solar panels on its roofs- directly impacting SO1
residents located in their building nearby), questions regarding how they were informed and by whom,
about the retrofitting project, led to confusion in both groups. SO1 participants learned about the project
though posters in the hallways and then through the residents’ union, with “a couple of reunions to
describe what was going to happen”. – “Yeah, they told us at most, it would take two weeks”. On this
point of the renovation’s duration, it is to be noted that residents meant actual work on their apartments,
not on the building’s renovation period. Three SO1 residents remembered having been informed, one
not; those who did also remembered being informed about apartments being available on loan freely.
As there were actually very few apartments, families with children were given priority. Both groups report
that the on-loan apartments were not available during nighttime nor week-ends.

Both social owners report that they provided these apartments week days, including nights. A few
times, SO1 also made the apartments available during the week-end, “during heavy construction
phases”. In both cases, reservation had to be made 48 hours ahead of time and priority was given
to families with children.
There was thus a real information transmission problem on this, which is unfortunate as it would
have eased the pressure and diminished the negative factors. Interviewees do not understand how
the information was lost.

During this information period, they were given a choice to leave their apartment and move to another
district. As for SO2 residents, if they remembered, none of them mentioned the social owner’s innovative
form of consultation…

SO2 In terms of consultation, and this was a first in France as far as the SO2 knew, the project’s
specifications were co-constructed with the social owner, the City and the residents’ association
(except for energy, which was not negotiable). The overall goal was to ‘modernize’ the building
and the apartments both in terms of energy efficiency and the building’s functionalities.

At this time, all participants to both FGs decided to stay in their housing during retrofitting because
they wanted to remain in their neighborhood. WOMAN2SO1 with a family was directly offered to move
but she wanted to stay where she was because she did not want to lose her social networks. “But we
never expected the retrofitting period to be so long and so hard, so difficult”. By staying, she will be
subjected to a raise of only 7% for her rent over two years, the increase being compensated for by a
decrease in heating and sanitary water costs. Those who come back will be entering new, renovated,
apartments, and so, will see their monthly rents raised by about 200e.
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All stayed but all regretted it. MAN1SO2 is the leader of the residents’ union who expressed their
distress and dissatisfaction with the ways the renovation occurred. They wrote a letter whose main
points summarize the arguments they expressed in the FG and which are accounted for in these pages.
Several requests are made linked to that the residents considered to be either avoidable problems or
ones that deserve compensation. Hence, two requests are directly linked to the retrofitting phase:
residents pay for the commons’ cleaning charges and elevator but to the participants. MAN1SO2 : “We
paid for cleaning charges for a cleaning that was not done by anyone while they had restricted access
to the elevator as they were occupied by the construction crews”. They are asking for a reimbursement
of 1000e per address, payable as a reduction of charges, which so far has been refused. SO2 residents
are also asking for a reimbursement and the SO2 representative reports that negotiations are still ongoing.

DURING RETROFITTING

Participants in both FGs expressed a lot of disillusionment and anger relative to the retrofitting period.
However, the groups remained impressively calm and constructive in their discourse and
communication even though the period is qualified “as a nightmare” by both SO residents for both their
comfort and in terms of their relationships with the social owners. However, as we will see, the
experience differs when it comes to the relationships with the construction coordinators. This factor
explains in large part the difference in the global evaluation of the project between the two FGs.

A very difficult experience.
MAN1SO2 says he should have moved during the renovation, representing all participants’ feelings to
both FGs. He is very dissatisfied, qualifying his experience “as distressing and a nightmare” regarding
the renovation. He imputes, as do the other participants, most of the problems to the social owner. To
him, either “they lied on what was to be expected during the renovation work (“at most 12 days of work
inside your apartment they said”, which was confirmed by SO2) or they were wholly incompetent or
badly prepared”. In fact, with the delays, the expected 12 days turned out to be a little over three weeks.
In his discourse, however, he tried to differentiate between the construction crews’ responsibilities and
the social owners’, but did not always succeed 42. The confusion lies especially in the responsibility
relative to some of the work, generally imputed to SO2 while a large part of it was actually due to the
construction crews: for example, “SO2 did not clean up after work”. To the newly arrived woman1SO2,
it seems that many of the issues expressed are more due to the construction crews than to the social

42

According to the SO2, the first year went rather well but complaints started arriving with windows
starting to be opened due to the nice weather, noise and dust coming the apartments; A the same time,
works on water pipes started which was very noisy.
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owner. She “does quite not understand why the social owner is so accused”. But the others feel that
“the social owner should have put more pressure on the crews”.
Nevertheless, this led to difficult relations between the residents and social owners. He is very angry,
yet, to be noted, he remains calm, factual, and lets others talk. But the experience was so difficult that
it affected negatively both his evaluation of the final outcome and his relations with the social owner, an
attitude shared by the other participants.
Words used by the different participants to both FGs to describe the retrofitting period are strong: “a
daily routine hell”; “we were guinea pigs”; “they tried stuff on us without knowing if it worked. For one
and a half year! The renovation work inside the apartment was the most difficult”. Families with children
were affected in another manner: MAN1SO2 has a daughter at university and she could not work during
the day because of the noise, the crews coming in and out and the dust. Other young school age children
also had difficulties concentrating on homework. WOMANSO2 was deeply affected by the noise. For
months, she preferred staying later at work because it was quieter. She would now like to move away,
disgusted, and has made a request to have another apartment in another district: “It was a lack of
respect and of consideration for their suffering and feeling ignored in their basic needs”.
We raised in the earlier report, the coordination difficulty inherent to new energy, complex and
ambitious, projects as one of the main institutional obstacles to reaching objectives (also see La Branche
2014)43. This existed as well during the renovation phase. There was a lack of coordination between the
construction crews, with one coming, having to undo what had to be done the day or week before so
that the first had to come back, sometimes several days after. “The changes in teams, the lack of
coordination, that did not work!”. Apparently, this led to some of the entry doors being badly adjusted
and their seal, compromised so that the neighbor’s cigarette smoke came in the apartment. MAN1SO2
added new seals by himself.
Another source of anger and confusion between what they expected and the project’s specifications)
are the actual actions taken relative to the heating system. It needs to be understood that the heating
system is collective and that it could not be controlled at the apartment level. Residents report that in
some apartments, radiators were changed but in others, not.

In SO1’s building, the complete heating system (radiators included) was changed, as well as
floors in unoccupied apartments. But in the occupied ones, floors were not changed due to
asbestos. In S01 apartments, corridors, elevators and emergency staircases were all renovated
or constructed anew. Their kitchen and their toilets were also renovated.
In its consultation process and specifications, SO2 planned a two level intervention:
1- The first level was “light”: residents stayed in the apartments during renovation. They focused
on energy efficiency measures: external walls and windows; inside staircases were changed

43

S. La Branche. « Innovations dans les écoquartiers : quelques leçons pour la gouvernance de la transition
énergétique ». Vertigo, vol.14, No.3, 2014.
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but not the rest of the floors; toilets were changed but not the sinks. Those who fell in this
category and who wanted to move anyway did not get their move paid by SO2.
2- The second level, “heavy”, aimed at creating new apartments. Including new external walls
and windows also but the apartments were more deeply modified, many becoming smaller
(through the addition of the emergency staircase) which was explained as being due to both
demographic changes with smaller families and the obligatory addition of an emergency
staircase. Floors were changed but not the kitchens because of costs and asbestos. Families
living in this second category were moved, with their moving cost paid by SO2.
One has to note that while SO1 did not use the same consultation method, the overall project
was very similar. Both buildings were subjected to common changes linked to energy (external
walls, windows) and both saw the addition of an emergency staircase and an entry hall with a
common place for mailboxes (instead of having them grouped every three floors, which indeed led
to issues with mail delivery since it was difficult to understand which address corresponded to
which name. On this point, thus, a real improvement.

Worst of all, two participants were left without an external wall for several days (5 days for the woman),
the wall having been removed and replaced by a plastic sheet and plywood. “They started taking out
the external wall on a Friday, with workers not working on the week end! When a strong cold rain storm
came in, it came through into the apartment, so they added plastics to try to seal”. Temperature inside
apartments went as low as 14° during retrofitting. So, all residents added electric heaters. SO1’s
construction coordinator lent them to residents freely, which was greatly appreciated, as a gesture of
recognition of their difficult situation. SO1 promised to offer a rebate on the electric bill for the winter
months during which works was undertaken. Nevertheless, these residents are also asking for an
additional reimbursement of between 500€ and 1 000€.

Relationships with constructions coordinator.
For SO1 residents, the causes for their anger can be grouped around two issues: the retrofitting as
such is evident from what was said but more subtle is the role of their relationships with the actors
involved, both social owners and construction crews. Beyond the material issues related to construction,
the crews coming in and out of the corridor and in and out of the apartment created much disturbance,
noise and dust, the changing schedules, the delays, all had a direct impact on residents, especially
those with children: “my younger one slept badly for the afternoon naps and there was even work on
some Saturdays because the construction crews needed to catch up on late work, because they could
not coordinate correctly between crews!”. SO2 did offer a mediator but “he was young, so young, he
had no experience with social relations or conflicts”.

On this, SO2 considered the mediator had done a good job and even offered him a permanent job.
For SO1, the general coordinator was not the general construction firm but another private actor.
However, the general contractor took responsibility for interactions between residents and
construction crews, a person who was much appreciated by the residents.
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Not everything is put on SO2’s shoulders. The construction crews had no keys to the apartments so
that even people who work i) had to stay home to wait for the crews to come but ii) they did not even
always came to the scheduled time : “the construction crews often gave us a meeting time for them to
come in and work but they did not come at the appointed time. And even, sometimes, and worse, they
just rang without warning! And they did not even clean up after or really badly”.
While SO1 residents are also critical of their social owner (“they are blind”; “they do not listen to us”;
“they are mocking us!”), they remain less critical than the SO2 residents. To SO1 residents, they almost
had no relation to the SO1 representative, except at the beginning, with one specific man, who “was
greatly appreciated by everyone for his competence and his listening ability”. They felt he tried to solve
problems when they expressed them. But he was muted to another place, and afterward, interactions
were very much limited to the construction coordinator, who had chosen a “very friendly and competent
lady, who took good care of our comfort as much as she could”. She was very responsive to issues and
they all said that they never waited long for a problem to be solved even if it was a temporary solution.
The SO1 construction crews also actually respected planned meeting schedules, and if there were
changes, residents were advised ahead of time. Two of the participants even made the comment that
they had become almost friends with the crews.

Before the FG, the interviewer noted that WOMAN1SO1 had a very friendly conversation with two
polish construction workers, calling them by their first names and joking.

These positive interactions and efforts on the part of the general contractor made a significant
difference on the residents’ final evaluation of the retrofitting when we compare both groups. Indeed,
relationships were much more tensed at the other address, where planning was not respected,
appointed time for work in the apartments were cancelled without being informed or visits being made
unannounced beforehand. With all these difficulties and bad experiences, what do the residents think
and feel about the retrofitting’s final impacts on their comfort, their building and their district?

IMPACTS OF RETROFITTING
“The final result is good but the process by which we got there, impossible! Never again!”

Two main positive points regarding the retrofitting impacts (after it was finished) were raised by the
interviewees: noise levels and their building’s and district’s image. Heat comfort was more secondary,
and it had to be raised by the interviewer as it was not mentioned spontaneously by participants. A final
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issue specific to SO2 residents was raised: the change of address caused by retrofitting led to problems
with social services and the social owner.

Impacts of retrofitting on comfort.
Energy efficiency is ZenN’s main goal, which for residents was to be translated into heat comfort. What
did the residents feel and think about this? Indeed, this part of the FG was peculiar: the interviewer had
to insist and come back three times in the SO2’s FG and twice in the SO1’s, to the questions of impacts
after retrofitting. The participants first dismissed the question, saying that they did not think it made any
difference or had not thought about it, or that they had not noticed a difference.
After insisting so that the discussion would get back to the impacts, participants finally judged them,
on the whole, positive. But their first observation, for both groups, actually, was not about heat comfort:
- “It is quieter!”.
In SO2, the conversation continued as such:
- “The noise from outside the building has gone down a lot!”
- “Yes, but not inside, it’s worse!”
- “But isn’t this because we hear less from outside, so we hear more noise from the neighbors?”
This was not a surprise for the interviewer, as it confirmed results from other interviews undertaken in
another research on co-owners’ retrofitting work in private residence (2015). The Local Energy Agency
staff reported that when they ask invited co-owners who had already undertaken retrofitting to come to
convince other owners to accept a retrofitting project, the first argument put forward was not on heating
nor the energy bill but on noise reduction 44. This has even been taken up by the Local Agency as one
of their arguments for convincing co-owners to engage in retrofitting…
As regard heating, our FG participants all reported a much better level of heating comfort but with a
difference between the two FGs: SO1 participants are more positive than SO2’s, as they expressed
more enthusiasm regarding the heating efficiency. MAN1SO1 even reports having entirely turned it off
and the others having set it at minimum in order to have between 22° and 24° (all of them, even though
the objective is 19°). Before retrofitting, they all used extra electric heaters and all their radiators were
at maximum, for the same temperature. But it would seem that, again, the source of the difference is
less the actual retrofitting quality than the way the residents’ live the experience since in both cases,
they had the same techniques with the same objectives.

SO2 reports that one of the issues with heating was that before retrofitting, people used to touch
their radiators to see if the heating was on. If they were cold, then, the heating was not working
properly, since it was on all the time during heating seasons. But the new radiators only heat when
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S. La Branche « City-Zen, a balanced approach to the city of the future». Funded under FP7-ENERGY, EC,
interviews done in Grenoble, in 2015.
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the desired temperature has not been reached but people continue touching them to see if they
work. If the radiator is cold, they presume it does not work and that there is something wrong.
SO2 responded to this be transmitting an information pamphlet to explain the new heating system.
On this issue, an important distinction must be made: at the 40, residents have control over their
radiators but not at the 50. This partly explains the differences between their evaluation and the
appropriation levels between the two groups, the first being more positive.

An unexpected problem: a change in address.
An unexpected problem emerged for some SO2 people (including 2 FG participants): the retrofitting
led to a change in address (part of the building was taken down) which led to several problems with the
social owner and more importantly, the social services. Woman2SO2 had her rights for financial
assistance for her rent cancelled and the other was pressured to pay two rents at the same time for
several months. In another case, MAN1SO2 was supposed to move to a smaller apartment. Even
though it was not ready (no electricity), SO2 asked for payment of the rent anyway, which led to tensions.
He still, months after, receives orders for him to pay for the rent for the previous apartment while paying
for the new one. These problems were confirmed by SO2, both internally and with the social services
and they are on their way to being solved.

Impacts of retrofitting on the district’s and the building’s image.
Even with all these issues and the general bad feelings left from retrofitting, participants all think that
the buildings’ structure looks much better and that the renovation work undertaken on the building’s
structure (staircases, extra elevators…) “modified in a good way access to the floors and to the common
areas”. They indeed appreciated this, feeling like they live “in smaller committees, with closer neighbors,
closer to each other” WOMAN1SO1. Also, regarding the building’s look, “when you come in the district
from the tram, it is so much better! You really feel… better about living here” (WOMAN2SO2).
In the SO2 FG:
-

Interviewer: “So do you think the district’s image will improve?”

-

WOMAN1SO2: “God, oh no! The reputation will stay for quite a while… (Pause, reflects…) But,
maybe, eventually, yes, it will change”.

-

MAN2SO2: “When people ask me where I live and I tell them Villeneuve or Arlequin, I actually feel
embarrassed…”.

-

Interviewer: “So, will the renovation improve this?”

-

WOMAN1SO2: “Not right away, eventually maybe!”

-

MAN1SO2: “Yeah, but even if the reality improves, the bad reputation will stay”.

-

WOMAN2SO2 “Yes and no. In the short term, no, it will not change, but in a few years, let’s say, 5
years, I think there will be a difference, just with the visual effect, already it is so much better!”
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To be noted: in a previous meeting on this project, the city representative said he did not think
the district’s reputation and image would change for another 10 years, not before a critical mass is
reached with a sufficient number of buildings being renovated and not without (a slow!) process of
improvement for the district’s image including, external space and urban equipment.

Globally, all participants agreed on the issue of image – again with SO1 residents being more positive
than SO2’s. They all reported that people who live outside the renovated buildings talk very positively
about the final results. While some work still needs to be done, such as the floors in the corridors, they
all believe that the district’s image will be improved by the renovation and that it will become more
attractive. WOMAN2SO2: “Many people have told me they wanted to come to live here”. MAN1SO2 in
turn, insisted on the fact that “now the renovation is finished, we, residents, also need to take care of
upkeep and not start degrading the building!”. We see here expressed a desire on his part to participate
in the long run to a potential change that he values.

TRANSVERSAL POINTS AND CONCLUSION

“Yes, the final results are good, the external renovation is great but the way it was done was a
nightmare. Especially, the inside was not well finished.
It is like wearing very nice clothes but with underwear with holes!” (Laughter).

What can be concluded form these observations and analysis? First, the final result on thermal comfort
is indeed appreciated but noise and the district’s image come beforehand and spontaneously to their
minds. When asked about whether they would like to have help on energy consumption, none was
interested. They were not against it, it was simply a non-issue to them, they have no control over their
own heating and the monthly bill already includes those charges.
One has to add, and this is both a limit of their evaluation and of this analysis, major retrofitting work
was finished at the end of 2016 and thus, residents have not yet had a complete heating season. In
addition, S02 met technical difficulties that stopped heating at the beginning of the retrofitting during a
cold period. This amplified the FGF’s negative reactions.
Second, to residents, the most important, key actor, is their social owner. None knew about the EU
ZenN funding nor of its involvement in the energy efficiency ambition and retrofitting works – but they
did not mention the ANRU either, the national agency and the district’s renewal’s project’s most
important funder. To residents, it was secondarily a municipal operation, and primarily a social owner
one.
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We also need to note the differences between the two groups’ overall assessment of the impacts of
the retrofitting results, SO1 being more positive and enthusiastic that SO2: the one factor that explains
it best are the relationships between residents and their SO’s construction coordinator. And it is no
accident if the most positive participant is WOMAN1SO2 who arrived in her apartment after the
retrofitting. She is indeed very much satisfied: “this is a new apartment! It is quiet, clean, and very
comfortable!”. She, on the whole, understands the difficulties the others live through but not their final
evaluation.
These different points are not surprising from a sociology of energy point of view, as energy
techniques, programs and measures never stand alone, in people’s social and mental representations:
energy is inserted into daily life, as one element in a larger set that compose a total social experience.
Indeed, as demonstrated in other researches, energy can be interpreted in different manners, according
to different profiles made up of motivations, interests and values, among which few are actually linked
directly linked to energy as such. Ecology, comfort, new technologies behaviors, everyday constraints
all play a role in the way people represent energy for themselves, the importance and status they impute
to it in their everyday life45. Overall, one can make the following suggestions:
-

More emphasis should be put, in the information regarding future retrofitting work, on noisereduction levels as well as image improvement, on-par with greater thermal comfort.

-

12 days non-stop (with a re location for that period for the whole family) would have been more
acceptable than 12 days spread over several months or week, in part due to the random aspect
of the crews’ presence and the difficulty to organize their daily life, especially for families with
children.

-

Even though retrofitting was heavier at the 40, the project was evaluated more positively with this
group. To us, and to the City’s coordinator, this can be explained in large part by the interactions
between the social owner and its residents. This is probably the key point for this experience: the
quality of the interactions between the residents and the construction crews has an important
impact on residents’ way of evaluating their experience. This might even make the most difference
in the residents’ final assessment of their experience, even several months after. It does not matter
greatly whether the social owner is very present or not as long as the interactions are efficient,
polite and reliable, and that residents feel that efforts were made to take their issues and their
problems into account. Social Owner 2 says having learned that they need to be more present
during the retrofitting works for residents, that it needs to have more contacts and exchanges with
them so as to reduce tensions.

-

Another issue that needs to be raised in order to better understand the FG’s results is local politics,
the project inserting themselves in already existing interactions between residents and social
owners and the City. Some residents are opposed to the overall urban renewal project, and are in
a struggle with their social owners, and to a lesser extent with the City, and one of the FG’s

S. La Branche Brève introduction à la sociologie de l’énergie, 2015.
energie.org/articles/br%C3%A8ve-introduction-%C3%A0-la-sociologie-del%E2%80%99%C3%A9nergie
45
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participants was one of them. These residents are thus involved in a strategy aimed at gaining
influence over the process, including efforts at gaining control over the discourse, including during
the inauguration forum which included discussions regarding the district’s future retrofitting and
renewal strategy with the National Agency for Urban Renewal.
One needs to mention a last issue which came to play a role in the project: the overall level of
insecurity in the district. Construction crews had to face some aggressive residents, almost fighting
with them, who could not put up anymore with the noise, dusts and crews coming through their
apartment. But this went beyond disgruntled residents, with one resident, recently coming out of
jail for drug trafficking, who aggressed verbally and even threatened the construction crews,
including with weapons. A vehicle was voluntarily put on fire. This led to some construction firms
refusing to work on this project, which forced the City to launch a new call for projects to recruit
other firms (end of 2016 and beginning of 2017), including for the construction of a new sport
center).
-

All actors’ conclusion is to never again undertake retrofitting work with residents still living in them,
no matter the depth of the work done inside the apartments. All apartments would thus be
renovated in an identical fashion.
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ANNEX 1 FOCUS GROUP INTERVIEW GUIDE

THEMES

ISSUES

Precisions

PHASE I :

Information: source, who, how did

anxiété, expectations, perceptions,
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PROJECT

interactions with social owners

How they lived the retrofitting
phase :
material aspects,
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Feelings,

with

retrofitting

expectations,

global

personal evaluation

actors
PHASE 2 :
DURING RETROFTTING.
Problems, solutions
Noise, heat comfort, dust,…
Communication, interactions and
exchanges with the social owners
and building crews

Comparison before-after on :
Impacts of retrofitting on :

Noise,

Dis they change some energy

AFTER RETROFITTING

Residence image, building image,
district image, heat comfort,

practices ?
More

surprises,

observations,

Everyday life

PHASE 3

heating,

interest

in

consumption and issues?

energy
Interactions with social owners
since end of retrofitting.
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Summary of key points

Reactions, perceptions toward the

Would they have preferred to leave

retrofitted building and residence.

their apartment? If so/if not, why?

Have we forgotten an issue? Last
comments?

ANNEX 2: AERIAL PICTURE OF PROJECT

Torn
down
40 Arlequin
section
50 Arlequin :
SDH
renovation1

ACTIS

54

renovation,

apartments

apartments

89

In the centre, the 50 section torn down. On its right, the tripod 50 section to be renovated and
to the right, the 40.

126

15 Appendix F: Illustrative examples of case specific
questions based on demonstrators experiences
15.1 Architectural value and cultural heritage:

Ability to respond to the aesthetic of the façade with the
improvement of the envelope:
Key elements to consider aesthetically:
- Change of general image by the change of material
- Exterior carpentries
- Balconies
- Eaves
Ability to maintain architectural interest elements of facades
and roof.
Future commitments are made to preserve the uniformity of
the facade (replacement of carpentries, installation of
awnings ...)
Approaching the substitution of carpentries in case there
have been substitutions on the original carpentry
Key: (Life Cycle stages)
Design (D)
Construction (C)
Management and Operations (M&OP)
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M & OP

C

Life cycle
stage

D

Low

High

Indicator questions

Medium

Indicator
classifications

Integrating solutions aesthetically

Identification – Common consensus on perception of
building/district aesthetic values
Relevance of building/district aesthetic values
Impact of EE measures on the aesthetic values of builindg
Availability and feasibility of low- impact alternatives
Acceptance of aesthetic changes / modifications
Overall capacity to maintain the original building aesthetic
values
Key: (Life Cycle stages)
Design (D)
Construction (C)
Management and Operations (M&OP)
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M & OP

C

Life cycle
stage

D

Low

High

Indicator questions

Medium

Indicator
classifications

Integrating solutions aesthetically

15.2 Stakeholder Awareness and behavior

Integrating the user into the process of energy efficiency
measures design.
Empowering a group of neighbors (neighborhood committee)
as representatives of all neighbors who are the users.
Awareness of the users about the advantages of energy
efficiency measures in order to facilitate behavioral changes
in them.
Decision-making ability of the user in favor of energy
efficiency measures, despite the fact that it causes
disadvantages of other type (reduction of interior surface,
noise of mechanical ventilation ...)
The advantages of energy effiency rehabilitation beyond
saving are valued:
Improving housing comfort
Increasing the economic value of housing
Key: (Life Cycle stages)
Design (D)
Construction (C)
Management and Operations (M&OP)
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M & OP

C

Life cycle
stage

D

Low

High

Indicator questions

Indicator
classifications

Medium

Energy performance solutions which complement user
functionality

End-user understanding of EE measure proposals
Involvement of end users in Energy reduction targets
Involvement of end users in EE measure selection
Need for end-user training in operation
Availability of willing early adopters /evangelists

Availability of resources/capacities for end-user training
Key: (Life Cycle stages)
Design (D)
Construction (C)
Management and Operations (M&OP)
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M & OP

C

Life cycle
stage

D

Low

High

Indicator questions

Indicator
classifications

Medium

Energy performance solutions which complement user
functionality

15.3 Economic and ownership structures:

Obtaining financial measures to the payment of the
construction in installments by the owners, coming from:
financial entities, construction companies, etc.
Implementation of economic aid programs to reduce or
eliminate the initial costs of investment.
Reduction or elimination of certain building-work taxes by the
institutions.
Empowering a group of neighbors (neighborhood committee)
as representatives of all owners.
Guaranteeing the contact with all the neighbors through the
existence of a representative of each building in the
neighborhood committee.
The requirements of the neighbors as promoters are met.
Key: (Life Cycle stages)
Design (D)
Construction (C)
Management and Operations (M&OP)
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M & OP

C

Life cycle
stage

D

Low

High

Indicator questions

Indicator
classifications

Medium

Managing fragmented building ownership and financial
schemes

Identification of district scale social structures, and /or
empowered interlocutor
Complexity of decision making processes
Cost/benefit decoupling
Availability of tailored financial schemes for retrofitting actions
in fragmented property buildings
Critical mass of acceptance of plans for retrofitting
Key: (Life Cycle stages)
Design (D)
Construction (C)
Management and Operations (M&OP)
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M & OP

C

Life cycle
stage

D

Low

High

Indicator questions

Indicator
classifications

Medium

Managing fragmented building ownership and financial
schemes

15.4 Legislation, Governance and Policy

Establishing support policies from institutions through taxes.
Establishing economic aids that seek the optimal solution
(integral) without being limited to the energy efficiency
solution.
Designing financing schemes specific and adapted to the
ownership and/or construction company.
Establishing support policies for owners with economic
problems.
Key: (Life Cycle stages)
Design (D)
Construction (C)
Management and Operations (M&OP)
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M & OP

C

Life cycle
stage

D

Low

High

Indicator questions

Medium

Indicator
classifications

Use of national funding schemes

Availability of different public funds
Complexity in funding request processes (documentation…)
Potential for public funding combinations (from different
sources)
Potential for public funding combinations (for different
purposes: EE, accessibility…)
Timeline of access to funding (Pre/post works)
Key: (Life Cycle stages)
Design (D)
Construction (C)
Management and Operations (M&OP)
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M & OP

C

Life cycle
stage

D

Low

High

Indicator questions

Medium

Indicator
classifications

Use of national funding schemes
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