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1. INTRODUCTION

2.2 General introduction

This report is the second out of in total two reports produced for Workpackage 2, “Survey 
of the best practices”. It addresses the objectives of deliverables 5 and 6 and 7. 
Successively they are a review of national best practices, summarized in fact sheets (D5), 
a description of achieved benefits and barriers of the roof-top extension projects (D6) and 
finally a project gallery with selected projects (D7). Aim of the whole survey is to solve the 
existing problems that state-of-the-art knowledge and best practices of roof-top extension 
retrofit in Europe are fragmented and still limitedly applied on projects throughout Europe. 

1.2 Scope

Solving problems in the social housing sector is a starting point for SuRE-Fit. However, 
during the survey of relevant case studies no strict distinction is made between projects 
executed in the social sector or the private sector. It means that state-of-the-art 
technologies were derived from both domains. Nevertheless, the further implementation of 
sustainable roof-top extension will be focussed on social housing.  

As improved energy performance is one of the main objectives of SuRE-Fit, project 
analyses will serve the development of draft guidelines, not only regarding spatial, 
technical and architectural aspects but certainly also regarding measures needed to come 
to sustainable solutions. 

1.3 Target group

The collection and analysis of case studies – the deliverables D5, D6 and D7 – can function 
as guide for architects and engineers. The project gallery is meant to disseminate all 
knowledge, not only among experts; it can also be a very useful mean to show reserved 
occupants what the opportunities of sustainable roof-top extension are. 

1.4 Outline

The fact sheets of deliverable 5 are collected in chapter 2 of this report. Deliverable 6, the 
description of the benefits and barriers will be expounded in chapter 3. Furthermore, the 
project gallery (deliverable 7) can be found in chapter 4. Finally, chapter 5 gives the 
conclusions that were derived from the survey.
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2. DELIVERABLE 5 – Fact sheets of best practices

2.1 Introduction

Deliverable 5 comprises descriptions of best practices. The best practices are the result of 
an inventory of relevant case studies throughout Europe1. Various roof-top extension 
projects have been analysed while considering different fields; First of all the context in 
which the projects has been developed was investigated. A collection of different motives 
for roof-topping, varying roles of all parties during the process and differences through 
diverged policies and regulations were expected to be found. Besides that, also 
architectural, engineering and design aspects played a key role during the inventory and 
analyses of the case studies. Social aspects, lastly, were expected to have a large influence 
on the success of projects too and have therefore been investigated as well. These aspects 
are closely related with the feelings and wishes of the current and future occupants of the 
involved building but also of those who live in the same neighbourhood. 

All best practices will be discussed in the next chapters, 2.2 till 2.3. Fact sheets are made 
per project and are divided into 4 parts: an overview with general data about the project; 
a part about the original building in its original state and in its new appearance after the 
retrofit; a part about the new development. 

2.2 Approach

A questionnaire was developed and distributed among all consortium members in March 
2007. During the 2nd SuRE-Fit meeting2 members had the opportunity to review the 
produced fact sheets and possibly suggest chances. After that, the fact sheets were made 
definite. 

A total number of 9 questionnaires were filled out and returned. They included the 
following projects:

Project name Location Provided by
Schlierbacher Weg Berlin Neukölln (DE) IWU
Belssstrasse / 
Luedeckestrasse

Berlin-Steglitz (DE) IWU

Troppauer Giessen, land Hesse (DE) IWU
Fortbo Rødovre (DK) VEL
Nevanova Prague (CZ) STÚ-K 
Ovrucská Bratislava (SK) STB
Legerského Bratislava (SK) STB
Hollého Bratislava (SK) STB
Westerpark Tilburg (NL) SWH
Leeuw van Vlaanderen Amsterdam (NL) WEA
Complex 50 Amsterdam (NL) WEA
Lage Land Rotterdam (NL) WEA

2.3 Results

This chapter contains the fact sheets. They can be found on the website too.

1 During the inventory is focussed on projects executed in countries represented by consortium 
members. 
2 Prague June 2007, hosted by STU-k 
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3. DELIVERABLE 6 – Overview of BENEFITS and BARRIERS

3.1 Introduction

After having collected various roof-top extension projects in deliverable 5, an analysis of 
the projects could be made. Deliverable 6 contains the analysis including an overview of 
achieved benefits and barriers. Describing the benefits and barriers automatically led to 
the composition of a list with DO’s and DON’Ts. The DO’s and DON’Ts form draft guidelines 
that facilitate decision-making in the roof-topping process. The draft guidelines are going 
to be tested and specified in the next stage of SuRE-Fit, namely workpackage 3. 

3.2 Approach

Benefits and barriers that arose from the case studies were collected and compared. It 
appeared to be that some benefits and barriers occurred in all projects, other occurred in 
just some of the cases. The general consequences are not compliant of course. However, 
the outcome of some specific cases (both negative as well as positive results) can be dealt 
with. A matrix, developed around the results of the analysis, indicates what the 
consequences are of decisions made during the process. 

3.3 Results – Benefits and Barriers

3.3.1 Benefits

General benefits

Sustainable development
In attractive areas in nearly all countries demand for affordable housing is an ever-ongoing 
phenomenon. Roof-top extension is considered to be a good measure to provide dwellings 
in and at the same time diminish the environmental impact of the new development by re-
using existing structures and reducing the amount of waste.

Financial resources
Through rooftop extension it is possible to answer the demand for housing (both 
quantitative as well as qualitative) and at the same time create financial resources for 
investments in the existing building stock. The buildings that have potential to be vertically 
extended are located in attractive areas. 

Investment energy performance
Investments in the existing building should include improvement of the energetic 
performance. Most of the buildings suitable for SuRE-Fit are built in between 1960 and 
1980. This group of buildings is usually not insulated and that creates major opportunities 
in the field of reducing energy consumption. 

Re-use and waste avoidance
Using the overcapacity of a building’s construction, as SuRE-Fit does, avoids enormous 
flows of materials that would have appeared with new construction. The impact on the 
environment as a logical result of enlarging the building stock is much less extensive.

Upgrade of the neighbourhood
When a building is upgraded the whole area that the building is located in gets a boost. 
The physical support for new facilities and services is larger. The roof-top extensions may 
work as exemplar for further refurbishments. 
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Specific benefits

Addition qualitative spaces
By improving the whole building (i.e. intensive renovation of the original building) the 
quality of all existing dwellings can be improved. Where apartments used to have small 
balconies at first, they now have large outdoor spaces. For example, rearranging the 
façade can solve problems with the entrance of daylight. When these functional changes 
are applied to the building the refurbishment will have more effect since the building will 
have a longer lifespan, both technically as well as economically. 

Differentiation and architectural/urban accents
Adding new dwellings opens opportunities for the creation of different programmes: often 
people who are raised and spent their whole lives in the same neighbourhood are 
desperate to stay in their homes. Differentiation in the supply of dwellings make moving 
within the same area possible. Architectural and even urban distinctions may influence the 
whole appearance of the building or the area the building is situated in.

3.3.2 Barriers

General barriers

Negative market conditions
If the demand for housing is not applicable for the location of the intended retrofit building 
it is hard to find investors. 

DO: A good analysis of both the demand as well as the supply. It is important to be aware 
of what exactly are the requirements of home hunters. On the other hand it must be clear 
what potential the building, but also the area or neighbourhood the building is located in, 
has. 

Occupant’s worries
How to deal with current tenants? When do you inform them and how? Positive reactions 
of tenants might be the relief that ‘their’ building is not going to be demolished but 
negative feelings prevail. People are worried about the amount of green zones around the 
building that will be destroyed in favour of the development of new living spaces. 
Furthermore, they have their concerns about the capacity of the stairwells and lifts and 
above all, they scare all the construction works on top. In situations where associations of 
house owners are involved these problems can be dealt with by presenting them the 
advantages (e.g. improved value of the building) but for social housing projects the 
dwellers won’t profit financially. Investment in improvement of (the development of) 
common areas should be considered as a solution. Another feeling that influences people is 
jealousy. This jealousy embraces the feeling that new dwellers, not even introduced to 
them, will have better housing. Still they will often have to use the same transportation 
routes and that might cause friction in the understanding of each other. 

DO: The key to overcome those difficulties in support of the current and future occupants 
is good communication among all parties. Occupants should be informed about the project 
and its consequences for them in an early stage of the project. Besides that, fear also 
plays a role but when people are showed a good example of roof-top retrofit they might 
change their opinion easily. Support is also enlarged when the refurbishment has positive 
effects for the current tenants of the supporting building. For example: the creation of 
common spaces, improvement of the infrastructural elements of the building and an 
increase of green zones around the building. Support of occupants is more critical in case 
of social housing projects. Here, tenants don’t share the benefits of the project financially. 
For buildings in the private sector, with an active association of housing owners, the profits 
will be in favour of the occupants of the current building as well. 

Inconvenient information about the original building
In one of the studied cases the housing association could not find specific technical 
information about the foundation of the building that was going to be extended. Though 
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experiences show an addition of very lightweight steel frame units won’t be critical for the 
foundation the building license was not provided; a secondary foundation had to be 
constructed.

DO: It is very important to have all information about the supporting building present 
before starting the design process. In the first stage of a project important decisions have 
to be made and limitations of the building might form a motive to choose a different 
concept than was originally planned. 

Dissimilar laws
Law and regulation should not form an obstruction for SuRE-Fit. However, it turned out 
that, for example, in the Netherlands different standards are used by different 
municipalities which causes that similar projects will be executed in one city but won’t be 
executed in another city. 

DO: To come to a successful project does not mean that a project should only match 
national building codes, regional plans etcetera. Roof-top extension is not automatically 
‘new development’ and therefore other strategies must be followed. The fact that 
construction works are executed on top of dwellings requires specific measures. For 
example: when existing gas pipelines are led through the new dwellings they must be of 
high quality. Often however, they are old-fashioned and restricted to be just extended. 
Renewal is inevitable. Requirements regarding Fire Safety are defined nation-wide. 
However, a developer can find himself doing a project in one city without any problems 
and having trouble implementing the same design in another city due to differences in 
application of regulations among cities.    

Leakage during the execution
A frequent phenomenon during the execution stage is leakage. It occurs not only when the 
existing covering is removed but also when the existing roof is used as working base for 
the new construction. Often the roofs are brittle and not walk able. 

DO: A solution to avoid nuisance can be to cover the roof with a thin layer of concrete and 
build up from here. In some cases the existing roofs must be removed anyway. In this 
situation it is necessary to work under good weather conditions. A temporary roof covering 
is an option. 

Hindrance during the execution – temporary removal of occupants
A very unpleasant side effect of roof-top retrofit is hindrance.  It is impossible to not have 
any nuisance during the construction works at all. In some cases, however, hindrance can 
be brought back to a minimum level. Hindrance and unexpected incidents during the 
execution may lead to immense expenses. 

DO: To minimise nuisance for the occupants the building process should be as short as 
possible. Using IFD methods facilitates this idea. It is bases on systemised production with 
minimum work on site. Other positive features are that it reduces the amount of building 
materials, it reduces waste and it provides high-quality products. Apart from this, using 
IFD simultaneously solves another barrier of roof topping: limited workspace will not be 
such a dominant factor when all elements are only assembled on site.

Lack of parking spaces
Enlarging the amount of dwellings in an area requires an increase of parking spaces too. 
Often residential districts are already satisfied with cars. 

DO: the area must support enlargement of parking spaces. An option is underground 
parking. More likely, considering costs, is to transform green zones into car storage areas. 
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Specific barriers

Limitations due to the original building 
In one inventoried case the new dwellings had shafts at unexpected locations; that was the 
result of the requirement authorities had that the existing ducts had to be extended strictly 
vertically through the new dwellings.  

DO: Boundaries set by the existing building can be avoided by integrating the new design. 
Literally extending a building’s grid automatically means adopting its dimensions and also 
its distribution facilities. 

Uncomfortable indoor climate
Light-weight building constructions are sensitive regarding thermal and acoustic comfort. 
Overheating of the construction and noise nuisance are unwanted effects.

DO: When light building methods are used special attention must be paid to the following 
three themes: fire protection, acoustic performance and thermal performance.

3.4 Results – Definition of Design Concepts

Characteristics as construction method and appearance for example may differ from 
project to project. They are categorized in three groups. The categories can be found in 
the schedule on the following pages.
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Type 1. CONTRAST A + B 2. EXTENSION A + A’ 3. INTEGRATION A ���� B

Description New development added on top Vertically enlarging in the same style Old and new become one

Motives New, flexible dwellings Creation of similar dwellings High-level renovation

Architecture Separation old–new: visual, infrastructure Uniform appearance; looks like 1 new 
building afterwards

Building after retrofit resembles new 
development

Programme Maximum freedom new dwellings; no 
limitations, start from scratch

Programme of new dwellings resembles 
the existing (same grid)

Large freedom for new programmes for 
both new and existing dwellings

Construction Creation of new ‘ground level’ Simple, familiar techniques extended Freedom regarding construction (usually 
building’s stripped)

Energy New: maximum freedom
Existing: no changes

Improvement of the energetic 
performance of the whole building 
(facade)

Integrated energy concept

IFD Optimal starting point; completely prefab, 
only assembly on site

Existing building requires specific 
techniques; all work must be done on site

Prefab elements; still much work needs to 
be done on site

…
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1. CONTRAST A + B 2. EXTENSION A + A’ 3. INTEGRATION A ���� B

Execution Roof-topping while current occupants 
remain seated

Limited hindrance for occupants Occupants of the supporting building must 
be moved temporarily 

When Existing building is in good condition. 
Need for maximum flexibility of the new 
dwellings

Supporting building needs technical 
improvement

Supporting building needs major 
improvements, both technical as well as 
functional

Examples3 Schlierbacher Weg (DE) Nevanova (CZ) Westerpark (NL)
Belssstrasse/Luedeckestrasse (DE) Ovrucská (SK) Leeuw van Vlaanderen (NL)
Fortbo (DK) Hollého (SK) Complex 50 (NL)
Lage Land (NL)

3 A description of the examples is given in deliverable D5 – Fact Sheets
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4. DELIVERABLE 7 – Project gallery

4.1 Introduction

The project gallery aims to provide information about previous roof-top retrofit projects to 
architects and engineers, housing associations and (local) governments. The gallery shows 
what steps have to be taken to come to the final result. Various projects in different stages 
of their process will be demonstrated. 

4.2 Results

The project gallery is going to be presented on the website. Input for the gallery is 
adjusted to the fact sheets. Together with a description and pictures of the selected 
projects they will form the basis for the gallery.

The descriptions are included in Appendix B.
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5. CONCLUSIONS

Fact sheets are made for 12 projects so far. They are collected in deliverable 5. Though the 
intention was to gather information about roof-top extension projects executed in all
countries represented by the consortium member, useful response came from Czech 
Republic, Denmark, Germany, the Netherlands and Slovakia only. Initiatives regarding the 
vertical extension of buildings are taken in Sweden and France but, as for the situation of 
Italy and Poland, there were no suitable examples. 

In order to give an overview of achieved benefits and barriers – the objective of 
deliverable 6 – an analysis of the projects was made. Both benefits and barriers were 
divided in ‘general’ and ‘specific’:

- Benefits General: advantages over new development

Specific: advantages depend on chosen concept

- Barriers General: consider other options if those problems occur

Specific: can be dealt with, depending on project 
sometimes or capability of management and execution

A specific barrier suggests that it does not have to count for all projects. It is the same for 
the benefits; some benefits will appear only when a certain strategy is followed. 

Although some problems occurred during execution of the studied cases, roof-top 
extension is absolutely practicable as far as technical aspects are concerned. Most striking 
barrier for SuRE-Fit is the complicated contact with the current dwellers. In case of 
buildings occupied by its owners or buildings with mixed ownership the process is complex 
due to the many involved parties. However, an advantage of this case is that people can 
be convinced easier because of the possibility to share the (financial) benefits. In social 
housing projects this will not be the case and therefore resistance of the tenants is harder. 
A solution to come over this problem is to create a better living environment for all 
dwellers. A common space and improvement of existing facilities can do so. 

Case studies have shown that major improvements can be reached with SuRE-Fit. Using an 
existing building as base for new dwellings is a way of answering the demand for housing 
in specific areas without having a large impact on the environment.  An exceptional energy 
concept has not been a starting point in most projects. In Central Europe the main reason 
to choose for roof-top extension was the technical deterioration of the roof. Considering 
the large demand in areas that the buildings are located in roof-topping seems a viable 
solution. The examples from the Netherlands were the result of major improvements for 
the whole building, not only technical but also functional problems had to solved. 

Roughly 3 different approaches have been distinguished. The approaches are described as 
concepts in chapter 3.4 Depending on the context of a project the overview gives insight in 
what strategy is most favourable.

Input for the project gallery, deliverable 7, is supplied by the fact sheets in combination 
with pictures and descriptions of the projects. They will be exhibited at the website.


