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SUMMARY 

This report is part of the deliverables of Creating NEBourhoods Together (2022-2025). 
NEBourhoods is one of the six lighthouse demonstrators of the New European Bauhaus 
funded by the EU to address the great challenges of climate, environment, and health. 
Combining co-creation and entrepreneurship while placing culture and creativity at the core 
of the transformation process, the project delivers accessible and empowering solutions to 
make the EU Green Deal beneficial for all in Munich Neuperlach and beyond. 
 
The NEB Action "Redesigning Housing Structures" investigated how the structural 
deficiencies of existing residential buildings in Neuperlach can be improved socially, 
technologically, economically and aesthetically. The goal was to provide energy upgrades 
and social benefits simultaneously by renovating facades and expanding existing residential 
spaces using winter garden elements made from timber and glass.  
 
The analysis of the Neuperlach residential building stock has shown that most buildings do 
not fulfill current housing requirements, primarily concerning the unrenovated building 
envelope, the lack of barrier-free living spaces and inflexible floor plans with outdated room 
sizes and configurations. The NEB Action explains and evaluates how winter gardens 
façades can be used to renovate residential buildings of large housing estates following the 
New European Bauhaus values. The NEB Action led to the following findings: 
 
1. Social dimension: Refurbishment measures with winter garden facades can create social 
value for residents, such as lower heating costs while maintaining the existing rent level. The 
newly added spaces in front of the façade can function not only as outside loggias, but as 
indoor areas, offering space for flexible use to the residents.  

2. Ecological dimension: The winter garden spaces function as a thermal buffer zone 
considerably reducing the building’s energy demand in construction and operation. Thus, the 
share of housing in the individual ecological footprint can be reduced to 25 % of 2 t of CO2 
equivalents per year. 

3. Economic dimension: A profitable and affordable model for sustainable refurbishment 
was developed, using a newly built extension to the existing stairwells to cross-finance the 
winter garden façade, to add barrier-free flats and to increase the social mix of residents.  

4. Replication: The wooden shelf principle can be adapted to the individual building and has 
a high replication potential. Furthermore, a case study on the replicability demonstrated that 
the methodology can be transferred to large housing estates in other European contexts. 

5. Demonstrator: The demonstrator, consisting of models, exhibition, short film and a 
brochure, proved that a co-creative development process supports the effective 
communication of sustainable refurbishment measures, fostering acceptance, understanding 
and enabling participation. 
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1! INTRODUCTION 

1.1! PROJECT OVERVIEW 

 
“Creating NEBourhoods Together” is one of the six lighthouse demonstrators of the New 
European Bauhaus funded by the EU to address the great challenges of climate, 
environment, and health. The aim is to collaborate on the European Green deal to create 
more sustainable, inclusive, and beautiful living environments across the EU. In Munich-
Neuperlach (NPL), one of Europe's largest post-war urban expansion areas, NEBourhoods is 
collaborating with citizens and stakeholders from culture, science, and business to implement 
ten actions from all fields of urban development, encompassing circular construction and 
redesign of residential and commercial buildings, innovative forms of mobility and energy 
communities, biodiversity and green space concepts and nutrition and youth culture. 
Encouragement of entrepreneurial thinking and action and practical implementation in co-
creative processes support the formation of sustainable neighbourhoods in liveable, 
inclusive, and beautiful cities of the future. 
 
Combining co-creation and entrepreneurship while placing culture and creativity at the core 
of the transformation process, the project will deliver accessible and empowering solutions to 
make the EU Green Deal beneficial for all in NPL and beyond. The district will be carefully 
cultivated into a resilient urban innovation landscape. Within two years, we will create 
NEBourhoods together and show how we can realise circular thinking and acting in society 
and the economy, activate the green transformation in building, mobility, energy, food and 
health and enhance public spaces. 

1.2! OBJECTIVE OF THE NEB ACTION  

 
The NEB Action "Redesigning Housing Structures" investigated how the structural 
deficiencies of existing residential buildings can be improved socially, technologically, 
economically and aesthetically. The goal was to provide energy upgrades and social benefits 
simultaneously by renovating facades and expanding existing residential spaces using 
prefabricated timber elements. 
 
A large-scale demonstrator formed the conclusion of a systematic chain of investigations and 
evaluations of the typological performance of different building types. The proposed 
measures contribute to climate justice using renewable materials. An additional project goal 
was to selectively increase the range of available housing and to use this improved 
settlement density to reduce land consumption and housing pressure. A model for cross-
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financing sustainable refurbishment measures with newly built extensions (redensification) 
was developed over the course of the NEB Action.  
 
The project represents a prototype for similar large post-war housing estates throughout 
Germany and Europe. 

1.3! NEB ACTION TEAM 

 
The NEB Action was a cooperative venture of Technical University of Munich (TUM) and 
Ostbayerische Technische Hochschule Regensburg (OTH).  
 
The Chair of Architectural Design, Rebuilding and Conservation at TUM is primarily working 
on sustainable transformation for newer building typologies. The chair was responsible for 
the building stock analysis and developing the appropriate teaching formats.   
Team members: Prof. Andreas Hild, Stefan Gruhne, Mascha Zach, supported by student 
assistants: Alicia Albrecht, Celina Mandl 
 
The Chair of Design, Construction and Realisation at OTH is focusing on the sustainable 
development of our built environment and was responsible for ecological and economical 
evaluations of different refurbishment options.  
Team members: Prof. Andreas Müsseler, Caroline Dietlmeier 
 
The Chair of Building Technology and Climate Responsive Design at TUM was responsible 
for thermal building simulation and advising in terms of energy efficiency.  
Team members: Prof. Thomas Auer, Simon Pytlik 
 
The team was supported by the NEBourhoods Transition Hub and the NEBourhoods Pool of 
artists and creatives, by Architekturgalerie e. V. for communication and the City of Munich 
(Landeshauptstadt München) as a central stakeholder for advice and support. 
 
Furthermore, the NEB Action was supported by Enrica Ferrucci (ichbaumit) for exhibition 
design and workshop development and Prof. Andreas Kretzer for filmmaking. Advice came 
from the local housing companies Münchner Wohnen GmbH (Münchner Wohnen) and 
Wohnungs- und Siedlungsbau Bayern GmbH & Co. OHG (WSB) and the local construction 
company B&O Bau.  
 
Arch. PhD Marina Block from University of Naples „Federico II“ researched and advised on 
the matter of replicability of the NEB Action during a 3-month research stay at TUM.  
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1.4! OBJECTIVE OF THE DELIVERABLE  

 
The objective of this deliverable is to document the development process of the “Redesigning 
Housing Structures” demonstrator – a large-scale demonstrator of structural extensions of 
residential buildings. The demonstrator consists of 9 architectural models in 1:20 scale, short 
film, exhibition design and an accompanying brochure. The development process will be 
reflected in the deliverable. (Chapter 2: The Building Stock and Chapter 3: The 
Demonstrator) 
 
The demonstrator’s goal was to enable all stakeholders to evaluate aesthetical values, real 
life implementation potential and acceptance. (Chapter 3: The Demonstrator)  
 
The demonstrator will be used as a basis of further development of a life size prototype not 
part of NEBourhoods but implemented with further funding sources. (Chapter 4: Outlook)  
 
The deliverable is preceded by two definitions derived from its title:  
 
“Residential buildings” is defined as a building that contains living spaces where individuals 
can reside. In the context of “Redesigning Housing Structures” the focus lies on the 
phenomenon of mass housing in large housing estates (“Großwohnsiedlungen”). It is 
estimated that 15 % of all multi-storey flats in Germany are situated in such neighbourhoods. 
The number is similar in other European countries. The NEB Action's focus on this specific 
type of residential building is therefore justified, as this is still a significant group with its own 
architectural features.    
 
“Structural extensions” in this case specifically refers to the transformation of an existing 
building through adding new construction elements. Two scenarios are possible: 1. Adding 
newly built extensions next to the existing building 2. Expanding and redesigning the existing 
built structure. Both scenarios will be featured in the deliverable.   
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2!  THE BUILDING STOCK: CHALLENGE, ANALYSIS, POTENTIAL  

2.1! CHALLENGE 

 
Large housing estates of the 1960s and 1970s characterise many European cities and were 
built to embody a democratic idea of housing. It is estimated that 15 % of all multi-storey flats 
in Germany are situated in such neighbourhoods. How can these structures be made fit for 
the future as required by the Green Deal and more specifically in a “New European Bauhaus” 
way? Creating NEBourhoods Together implements transformation ideas in Munich-
Neuperlach that are intended to serve as prototypes for European large housing estates.  
 

 
!"#$%&'( )'*+,"-./'0$"/1"2#3'"2'4&$,&%/.-5647%1'89:.#&'37$%-&)';&%72"<.'=/7>?@'ABACD'

 
Neuperlach is the biggest German large housing estate of the post-war period. It was built 
from 1967 onwards according to modern urban planning guidelines and using construction 
methods of that time. The need for energy efficiency improvement of Neuperlach’s 
residential buildings was the starting point of the NEB Action.  
 
Beyond that, the analysis of the typical building features showed the need for social 
improvement. The residential buildings, like the building in Figure 1, are typical of their 
period: Flats designed for a small family, efficient floor plan layouts, mono-functional rooms, 
high repetition rate, stairwells adjacent to the exterior walls of the building, poor accessibility. 
Today, other forms of co-living are needed, as well as flexible use of space. In most cases, 
however, refurbishment measures only improve the energy efficiency of buildings. 
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The idea was born to provide energy upgrades and social benefits simultaneously – to find a 
solution aligned with New European Bauhaus: Beautiful, sustainable, together.  
 

 
!"#$%&'A)'E,>"723'F7%'1&./"2#'G">5'$2%&27H.>&1'%&3"1&2>"./'0$"/1"2#3'"2'/.%#&'57$3"2#'&3>.>&3'

 
To develop the right solution, a look at the current market situation was close at hand:  
 
Two approaches dominate the current construction practice in dealing with residential 
buildings from the 1960s and 1970s: Replacement building or a façade insulation (Figure 2).  
 

1.! The demolition of an existing building and the construction of an inexpensive 
replacement building, preferably serially constructed, is often used to alleviate the 
housing shortage. The number of social housing units is declining continuously 
because many old flats are no longer tied to the regulations and the proportion of 
affordable flats in new buildings is being reduced to a minimum. At the same time, 
resource consumption during demolition is ecologically and culturally unacceptable. 

 
2.! The other option is the façade insulation with new windows and external thermal 

insulation composite systems (ETICS). Buildings are only refurbished where the 
refurbishment pays for itself within a few years through subsidies and rent increases. 
Combining the necessary energy refurbishment with social aspects, e.g. additional 
space, is rarely discussed and is considered uneconomical. 

 
These two options take insufficient account of the life cycles of buildings and of the social 
impact for the residents. None of these options can be described as sustainable in the sense 
of the New European Bauhaus.  
 
To develop new refurbishment concepts for large housing estates, it is worth looking at a 
neighbouring European country. In 2017, the architectural firm Lacaton & Vassal Architectes 
renovated three apartment blocks from the 1960s in Bordeaux. Following Anne Lacaton's 
motto ‘Never demolish, always transform’, the 530 flats were not demolished but refurbished 
in a cost-effective and socially responsible manner using a new design solution. As part of 
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the refurbishment, all flats were given a 3.80-metre-wide winter garden and a narrow balcony 
in front of the existing façade (as seen in Figure 3).  
 

 
!"#$%&'C)'I"2>&%'#.%1&23@',%&F.0%"-.>&1'-72-%&>&'-723>%$->"72@'J.-.>72'K';.33./'L%-5">&->&3@'M7%1&.$N@'AB(O'89:.#&'
37$%-&)'P5"/",,&'Q$.$/>@'AB(OD'

 
The search for a refurbishment solution other than façade insulation and replacement 
building led to the principle of the ‘habitable insulation’, taking inspiration from Lacaton & 
Vassal’s winter garden façade (Figure 4). The additional layer of space in front of the 
buildings contributes to saving heating energy. It also extends the flat spatially, offering more 
space for the residents and more flexibility in the use of their spaces. But from a sustainable 
point of view the use of concrete and plastic should be avoided.   
 

 
!"#$%&'R)'Q&H"3&1'7,>"723'F7%'1&./"2#'G">5'$2%&27H.>&1'%&3"1&2>"./'0$"/1"2#3'"2'/.%#&'57$3"2#'&3>.>&3'
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Derived from these considerations, the key question of the NEB Action was developed:  
 
How can the winter garden façade refurbishment concept be applied to the Neuperlach 
housing stock in the spirit of the New European Bauhaus?  
 
The question was specified using the NEB values:   
 

¥! Beautiful: How to set up a solution, that could be individually shaped and that would 
match sustainability with suitable aesthetics? How to make the concept adaptable 
and replicable for different buildings and different contexts?  

 
¥! Sustainable: How to improve the energy efficiency using sustainable construction 

materials (timber), while avoiding demolition and waste production and considering 
the whole life cycle of the building? How to adapt the existing floor plans with 
additional spaces increasing flexibility and offering multiple uses for the rooms?  

 
¥! Together: How to make this solution available in an affordable way for the residents 

and keeping it economically interesting for the owners? How to include the demand 
for barrier-free living spaces?  

 
 

 
!"#$%&'S)'J7#7'7F'>5&'4TM'L->"72'UQ&1&3"#2"2#'V7$3"2#'W>%$->$%&3X'89:.#&'37$%-&)'LYTP*D'
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2.2! STAKEHOLDERS  

 
The results of the NEB Action should make it possible for all stakeholders to participate in the 
discussion about the future of Neuperlach. There are many different perspectives on the 
topic of refurbishment in Neuperlach, which are briefly reflected in the following.  
 
Key aspects are derived from the Integriertes Stadtentwicklungkonzept Neuperlach (ISEK, 
translated: Integrated Urban Regeneration Implementation Plan), that the City of Munich 
commissioned in 2022. The housing situation is rated positively by most residents; 
Neuperlach is characterized by long-lasting housing conditions. In terms of accessibility, 
design and energy-efficient refurbishment, there is a great need for improvement.1 
 

¥! Current residents: The interest in affordable housing is the top priority for current 
residents. Refurbishment should not lead to displacement for financial reasons. 
Socially acceptable refurbishment measures are required as well as improvements of 
accessibility and reduction of heat energy cost. Additional participation could supply 
helpful insights on personal wishes in terms of room uses within the flat and what 
general housing improvements are desired. Solutions should reflect the society’s 
need for barrier-free living spaces.  

¥! Future residents: Continued population growth is increasing the pressure on existing 
infrastructures in Neuperlach (rising rents, lack of affordable housing). Diverse co-
living communities are rising. Flexible housing concepts can react better to this than 
the chamber-like floor plans of the existing buildings. 

¥! Owners: The group of owners essentially has an economic interest in ensuring the 
long-term operation of the buildings. This requires an appropriate return on 
investment, which can be achieved through higher density. 

¥! Environment: Every development must be sustainable. The impact on the people not 
directly affected must be considered and weighed up against the interests of other 
stakeholders – because climate change affects everyone. 

¥! Culture: The question of ‘beauty’ raised in the NEB Compass or – to put it more 
broadly – the cultural embedding of our living environment is a key aspect that 
influences peoples’ well-being. How do we locate ourselves as human beings in the 
architectural remains and facing societal challenges? Art and culture provide answers 
to these questions. The NEB Action’s solutions of should contribute to this challenge. 

¥! Building stock: After over 50 years, most buildings are under considerable pressure. 
The existing building has no voice, but its structure essentially defines the rules of is 
possible in terms of refurbishment and redensification.  

 
These issues will be addressed by the NEB Action. 

 
1 Landeshauptstadt München, Referat für Stadtplanung und Bauordnung (Ed.), Perspektive München, Konzepte, 
Integriertes Handlungsraumkonzept, Handlungsraum 6 „Neuperlach und Umgebung“, München, 2022, p. 22.  
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2.3! METHODOLOGY 

 
No collection of architectural plans and data of the Neuperlach housing stock available for 
research existed to date. The first part of the NEB Action was to gather material and then 
analyse the building stock looking for typological characteristics and aiming to find a 
representative building. 
 

 
!"#$%&'Z)'TN.:,/&'7F'>5&'0$"/1"2#'>+,&'[Q7G'/"2&.%['"2'4&$,&%/.-5647%1'89:.#&'37$%-&)';&%72"<.'=/7>?@'ABACD'

 
A specific area was selected for the building stock analysis: Neuperlach-Nord, for the 
following reasons: The residential buildings in this area were the first ones to be built in 
Neuperlach from 1967 onwards, suggesting a high demand for refurbishment after more than 
50 years of existence (Figure 6). It can be assumed that the buildings’ envelopes do not 
meet today’s requirements of EU’s climate targets. The area is also formally declared urban 
regeneration area (“Sanierungsgebiet”), highlighting the need for transformation. 
 

2.3.1! Gathering and collecting buildings 

 
As a basis for the analysis, it was essential to obtain plans of many residential buildings in 
Neuperlach-Nord. The plans are necessary to find the most common building type. A building 
type with a high occurrence suggests a high replicability of possible refurbishment measures 
in Neuperlach. 
!
For this purpose, contact was initially made with the owners of residential buildings in 
Neuperlach-Nord. The owners contacted are the municipal housing companies GWG and 
GEWOFAG, now Münchner Wohnen GmbH, and private housing company Wohnungs- und 
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Siedlungsbau Bayern GmbH & Co OHG. With the necessary consent to use the plans (floor 
plans, sections, elevations, detail drawings), it was then possible to collect and view the 
documents and sort them according to various criteria, such as building orientation, height, 
depth, circulation, volume. 
 

 
!"#$%&'O)'W">&',/.2'357G"2#'>5&'1"FF&%&2>'0$"/1"2#'>+,&3'"2'4&$,&%/.-5647%1'8%&3"1&2>"./'0$"/1"2#3D'

 
Combining information from site plans and aerial pictures the number of 328 residential 
buildings in the area was determined. Floor plans, sections and elevations of approximately 
80 buildings were obtained through contacting the owners. The knowledge of these plans 
was used to categorise all 328 residential buildings into 6 building types based on their 
cubature, urban integration and floor plan similarities, as seen in Figure 7 and Table 1.  
 
 '
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“Reihe linear” (Translation: Row linear) 
Number of buildings: 265 (of 328) 

Percentage: 80,79 % 

 

“Ende” (Translation: End) 
Number of buildings: 5 (of 328) 

Percentage: 1,52 % 
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“Punkt” (Translation: Solitary) 
Number of buildings: 33 (of 328) 

Percentage: 10,06 % 
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“Reihe diagonal” (Translation: Row diagonal) 
Number of buildings: 17 (of 328) 

Percentage: 5,18 % 
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“Ecke” (Translation: Corner) 
Number of buildings: 7 (of 328) 

Percentage: 2,13 % 

 
 

”Exot” (Translation: Unique) 
Number of buildings: 1 (of 328) 

Percentage: 0,30 % 

no plans available 
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2.3.2! System analysis of 5 examples 

 
The “Row linear” building type was selected for further investigation because of the high 
number and percentage within the residential building stock, suggesting high replicability 
(Figure 9).  
 
The next step involved the selection of 5 buildings out of the specified building type “Row 
linear” and a detailed analysis of these buildings. Among other things, the construction, the 
storey height, the building orientation, the arrangement of the rooms within the floor plans 
and the position and arrangement of the elevator were examined. This step is necessary to 
develop an understanding of the comparability of this building type. Even if the buildings are 
assigned to one specific building type, they vary on different aspects (see Figure 8).   
 

 
!"#$%&'\ )']7:,.%"2#'F/77%',/.23'7F'>G7'1"FF&%&2>'[Q7G'/"2&.%['0$"/1"2#3'

 
“Row linear” buildings have numerous similiarites: They stand next to each other in a row, 
several times repeated with a similar or even identical cubature. The walls of the 
neighbouring building are directly adjacent to the side of the building. The buildings possess 
visual similarities. The similarity is visible in the cubature, in the materials used and the 
design elements (for example similar balconies or staircases).  
 
The “Row linear” building type has more than 5 full storeys and is equipped with an elevator 
in accordance with the Bavarian building regulations in force at the time of construction. Due 
to its height, this type is assigned to building class 5. The stairwell is located either on the 
north or east side directly on the façade. 
 
The orientation of this building type varies from north-south, east-west to a diagonal 
northeast-southwest orientation. The depth of the building is approx. 11-13 m. The outer 
appearance of the buildings is characterised by vertical projections and recesses of the 
façade. Windows are only present on two sides of the façade due to the adjacent 
neighbouring buildings. 
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However, differences can be identified on closer inspection. The building orientation varies 
depending on the urban planning. While most of the buildings have two flats on one level, 
buildings with three flats per level are existing, as well.  
 

 
!"#$%&'̂)'E--$%%&2-&'7F'>5&'0$"/1"2#'>+,&'[Q7G'/"2&.%['"2'4&$,&%/.-5647%1'

 
It was confirmed that the buildings are very similar to one another and that a systematic 
solution for socially responsible refurbishment is therefore possible. However, it was also 
recognised during the analysis that the buildings have individual features and appearances 
and that an adaptable system is required. 
 

2.3.3! Checking feasibility using a representative building 
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An in-depth investigation was carried out for a representative building of the previous 
selection. The representative building offers the typical floor plan structure, circulation and 
height (9 storeys) of the “Row linear” building type. As seen in Figure 10, the representative 
building consists of five buildings in line combining several of the previously mentioned 
differences of the building type through variation within the row of buildings, such as:  
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¥! Bathrooms with window / bathrooms without window  
¥! 2 flats per storey / 3 flats per storey 
¥! 3-bedroom flats / 4-bedroom flats 

 
Therefore, this representative building was used to develop several refurbishment options. It 
was set from the start of the NEB Action, that the construction method should use 
sustainable, local material, which lead to choosing wood.  The company B&O BAU was 
involved for advice regarding a suitable wood construction method. B&O BAU is specialised 
in serial timber construction for old and new residential buildings. Jointly, the wooden shelf 
principle was developed, to upgrade the existing façades with winter gardens, which can 
adapt to different building features and measurements.  
 
The testing of the wooden shelf principle on the representative building’s floor plans led to 
different refurbishment variants. The proposed variants show a range of different 
refurbishment measures. Based on the variants, a different depth of intervention is to be 
investigated and the effects of this depth of intervention on the costs and the added spatial 
value are to be examined. Table 2 presents this range – starting with the existing building 
without any refurbishment measures (Variant 0) and ending with the possibility of a totally 
new replacement building (Variant 7). If the depth of intervention is low, the refurbishment will 
hardly interfere with the existing building. If the depth of intervention is high, the existing 
building is significantly altered. This range is displayed in the Variants 1 to 6. When compiling 
the variants, the added spatial value and increased flexibility were also decisive factors. 
 

*.0/&' A)'Q&F$%0"35:&2>'7,>"723'F7%'>5&'%&,%&3&2>.>"H&'0$"/1"2#'8F/77%',/.23_1&>."/3D'

Variant 0: Status quo (no refurbishment measures)  

 

!/77%',/.2' '

Situation: 
¥! building erected in 1969 as social 

housing in accordance with the old 
regulations  

¥! does not meet today's requirements in 
terms of energy standards, sound 
insulation or living comfort  

¥! designed for small families (two parents 
and two children) 

¥! room sizes do not allow flexible use; 
rooms assigned to a specific use 

 

!
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Variant 1.1: Roof and basement insulation incl. window replacement 

 

!/77%',/.2' '

Measures: 
¥! improving the energy efficiency with 

minimal intervention  
¥! insulating the basement ceiling, 

renewing the insulation on the roof 
¥! replacing the windows (waste 

production and disturbance for 
inhabitants during construction) 

¥! exterior walls remain uninsulated 
 
Effects: 
¥! estimated heating reduction: 50 % 
¥! no spatial reconfiguration  
¥! no changes in usability 
¥!  

!
I"217G'1&>."/' '

Variant 1.2: Roof and basement insulation incl. window sash replacement 

 

!/77%',/.2' '

Measures: 
¥! improving the energy efficiency with 

minimal intervention  
¥! insulating the basement ceiling, 

renewing the insulation on the roof 
¥! replacing the window sashes with new 

ones (less waste production and less 
disturbance for inhabitants) 

¥! exterior walls remain uninsulated 
 
Effects:  
¥! estimated heating reduction: 50 % 
¥! no spatial reconfiguration  
¥! no changes in usability 
!

!
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Variant 2.1: Insulation of building envelope incl. window replacement 

 

!/77%',/.2' '

Measures: 
¥! improving the energy efficiency through 

conventional measures  
¥! insulating the entire building envelope 

(façade, roof and basement ceiling)  
¥! replacing the windows with new 

windows (more waste production)   
 
Effects:  
¥! energy standard EH 55 required 
¥! no spatial reconfiguration  
¥! no changes in usability 
 

!
I"217G'1&>."/' '

Variant 2.2: Insulation of building envelope incl. add-on window 

 

!/77%',/.2' '

Measures: 
¥! improving the energy efficiency through 

conventional measures  
¥! insulating the entire building envelope 

(façade, roof and basement ceiling)  
¥! upgrading the existing windows with 

single glazing on the outside (less 
waste production and less disturbances 
for inhabitants) 

 
Effects: 
¥! energy standard EH 55  
¥! no new spatial value  
¥! no improved usability 
 

!
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Variant 3: Thermal buffer zone (winter garden) 

 

!/77%',/.2' '

Measures: 
¥! wooden shelf in front of the north and 

south façade as a thermal buffer zone  
¥! replacing the windows with window 

doors so that the newly created areas 
are easily accessible 

 
Effects: 
¥! energy standard EH 55 (combination of 

old and new façade) 
¥! additional winter garden space, which 

can be used flexibly 

Variant 4: Thermal buffer zone incl. room extension 

 

!/77%',/.2' '

Measures:  
¥! wooden shelf in front of the north and 

south façade as a thermal buffer zone 
¥! new spaces either function as winter 

gardens or as indoor (heated) areas  
¥! replacing the windows with window 

doors so that the newly created areas 
are easily accessible 

¥! moving the kitchen to the living room  
 
Effects: 
¥! energy standard EH 55 
¥! additional winter garden space, which 

can be used flexibly  
¥! flexible use of newly added spaces 
¥! new room within the wooden shelf 

construction 
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Variant 5: Thermal buffer zone incl. room extension and partial demolition of external walls 

 

!/77%',/.2' '

Measures:  
¥! wooden shelf in front of the north and 

south façade as a thermal buffer zone 
¥! new spaces either function as winter 

gardens or as indoor (heated) areas  
¥! replacing the windows with window 

doors so that the newly created areas 
are easily accessible 

¥! moving the kitchen to the living room 
¥! demolishing one external wall to 

enlarge the living room / kitchen  
 
Effects: 
¥! energy standard EH 55  
¥! additional winter garden space, which 

can be used flexibly  
¥! flexible use of newly added spaces 
¥! new room within the wooden shelf 

construction 

Variant 6: Combination of thermal buffer zone and façade insulation 

 

!/77%',/.2' '

Measures:  
¥! wooden shelf in front of the south 

façade as a thermal buffer zone 
¥! insulating the north façade  
¥! new spaces either function as winter 

gardens or as indoor (heated) areas  
¥! replacing the windows with window 

doors so that the newly created areas 
are easily accessible 

¥! moving the kitchen to the living room 
¥! demolishing several walls to enlarge 

rooms (kitchen, bathroom, bedrooms) 
 
Effects: 
¥! energy standard EH 55 
¥! additional winter garden space, which 

can be used flexibly  
¥! flexible use of newly added spaces 
¥! larger rooms  

Variant 7: Replacement building 

¥! The existing building will be demolished due to its unrenovated envelope, lack of accessibility and outdated 
floor plans. A new building will be constructed on the same site that fully meets today's living standards.  

¥! This option leads to maximum loss of grey energy, maximum waste production, total displacement of all 
inhabitants of the existing building and high rents.   
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2.3.4! Energy evaluations 

 
To calculate the building's energy demand, a dynamic thermal simulation is carried out using 
the TRNLizard plug-in in Grasshopper. Grasshopper is a visual programming platform that is 
part of the CAD software Rhinoceros 3D. The TRNLizard plugin uses the thermal-dynamic 
simulation program TRNSYS in the background. The simulation uses the weather file 
“Meteonorm 8 Gegenwart-Datensatz”, interpolated for the district of Neuperlach. The data 
basis for the radiation data are the years 1996 - 2015 and the data basis for all other 
parameters are the years 2000 - 2019.  
 
Table 3 summarises the general boundary conditions used for the simulation. The value for 
the number of inhabitants was determined using the floor plan of the existing flat. The values 
for the internal loads and heating are taken from DIN V 18599-10 for apartment buildings.2 
As the standard does not specify the temperature difference for hot water, the data for hot 
water is supplemented by the Swiss standard SIA 2024:2021-12.3  
 

*.0/&' C)'`&2&%./'-721">"723'$3&1'F7%'>5&'3":$/.>"72'

Internal loads 

Number of inhabitants per flat [-] 4  

Internal heat sources [Wh/(m!*d) 90 2 

Heating and hot water 

Temperature of unheated basement [°C] 10 4 

Setpoint temperature heating apartment [°C] 20 2 

Heating period 
Heating active if 24-hour average 
outdoor temperature < 12 °C  

Hot water 

Demand [l/(pers.*d)] 35 3 

Temperature difference between fresh and hot water [K] 50 3 

 
Table 4 shows the assumed occupancy density from SIA 2024:2021-12.3 The load curve for 
hot water is based on a personal assumption. The infiltration air change, the air change and 
the air change for moisture protection are assumed to be constant over the year. 
 

 
2 DIN V 18599-10:2018-09, Energetische Bewertung von Gebäuden - Berechnung des Nutz-, End- und 
Primärenergiebedarfs für Heizung, Kühlung, Lüftung, Trinkwarmwasser und Beleuchtung – Teil 10: 
Nutzungsrandbedingungen, Klimadaten, Berlin. 
3 SIA 2024:2021-12, Raumnutzungsdaten für die Energie- und Gebäudetechnik, Zürich. 
4 DIN 4108-2:2013-02, Wärmeschutz und Energie-Einsparung in Gebäuden – Teil 2: Mindestanforderungen an 
den Wärmeschutz, Berlin. 
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The Table 5 summarises the different boundary conditions for the variants that were 
assumed for the simulation. The data for the window reveal is determined using the existing 
plans. The assumptions for the existing windows and doors are based on the TABULA 
study.5 The component structures are determined using various floor plans and the book 
“Altbaukonstruktionen - Materialien und U-Werte im Gebäudebestand: Baustoffe und 
Bauweisen mit regionalem Bezug” is used to determine the corresponding gross densities 
and ! -values that the building materials usually had at the time the existing building was 
constructed.6 The U-values of the components defined as refurbished in each variant are 
dimensioned for an Efficiency House 55 standard in accordance with the simplified 
verification procedure under the Gebäudeenergiegesetz (GEG).7 The assumptions for the air 
changes are derived from a research project in which old multi-family houses were 
simulated.8 The user electricity is not considered. Due to the lower infiltration air exchange 
rate in the “Minimum refurbishment” and “Façade insulation” variants, mechanical exhaust air 
is required in the bathroom; the electricity for the fan is included in the electricity requirement. 
Night ventilation is not assumed for any of the variants.'
 
'

 
 '

 
5 IWU - Institute for Housing and Environment, TABULA WebTool. [Online]. Available: https://webtool.building-
typology.eu/#bm (accessed: Nov 7 2023). 
6 Klauß, Swen, Kirchhof, Wiebke, Altbaukonstruktionen - Materialien und U-Werte im Gebäudebestand: Baustoffe 
und Bauweisen mit regionalem Bezug. Stuttgart: Fraunhofer-IRB-Verl., 2010. 
7 Gebäudeenergiegesetz, Gesetz zur Einsparung von Energie und zur Nutzung erneuerbarer Energien zur 
Wärme- und Kälteerzeugung in Gebäuden: GEG, 2023. [Online]. Available: https://www.gesetze-im-
internet.de/geg/ (accessed: Nov 7 2023). 
8 Auer, Thomas et al., Gebäude als intelligenter Baustein im Energiesystem: Lastmanagement-Potenziale von 
Gebäuden im Kontext der zukünftigen Energieversorgungsstruktur in Deutschland. Stuttgart: Fraunhofer IRB 
Verlag, 2017. 

 Occupancy Hot water 

Full load hours 14 h 2 h 

Load profiles 3 

 
Year simultaneity: 0.8 
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9 Verband der Fenster- und Fassadenhersteller e. V. and Bundesverband Flachglas e. V., Mehr Energie sparen 
mit neuen Fenstern: Aktualisierung Januar 2024 der Studie „Im neuen Licht: Energetische Modernisierung von 
alten Fenstern“, Frankfurt a.M., 2024. 
10 Bogenberger, E., Hart, F., Der Mauerziegel, 1964. 

General 

 
No 
refurbishment  
[Variant 0] 

Minimum 
refurbishment 
[Variant 1.1/1.2] 

Façade 
insulation 
[Variant 2.1/2.2] 

Buffer zone 
[Variant 3–6] 

Thermal bridge surcharge 
[W/m!*K] 

0,1 8 0,1 8 0,035 7 0,1 

Windows (general) 

Frame proportion [%] 20 5 

Uf-Value [W/m!*K] 2,2 9 1,1 9 1,1 9 1,4 9 

Shading percentage [%] 72 3 

Activation of shading with solar 
radiation [W/m2] 

"  200 

Window 1 

Mounting - Overlay-mounting New window 
New window 
(buffer zone) 

Glass panes [-] 2 3 3 1 

Window reveal [m] 0,12 0,2 0,2 0,0 

g-Value [-] 0,74 0,5 0,5 0,82 

Transmittance [-] 0,76 0,71 0,71 0,84 

Ug-Value [W/m!*K] 2,91 5 0,72 7 0,72 7 5,69 

Window 2 

Mounting   
Additional glass 
pane (outside) 

New window 
(extension) 

Glass panes [-]   2 + 2  

Window reveal [m]   0,2 0,1 

g-Value [-]   0,5 0,5 

Transmittance [-]   0,71 0,71 

Ug-Value [W/m!*K]   2,91 + 0,95 7 0,72 7 

Components U-values 

Exterior wall 36 brick [W/m!*K] 1,24 6 10    1,24 6 10 0,19 7 1,24  6 10 

Interior wall 24 brick [W/m!*K] 1,67 6 10 1,67 6 10 0,25 6 10 1,67 6 10 

Interior wall 24 brick double 
[W/m!*K] 

0,67 6 10 0,67 6 10 0,67 6 10 0,67 6 10 

Basement ceiling [W/m!*K] 1,75 6 0,25 7 0,25 7 0,25 7 

Flat roof [W/m!*K] 1,25 6 0,14 7 0,14 7 0,14 7 

Door [W/m!*K] 3,97 5 1,20 7 1,20 7 3,97 5 
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The thermal simulation provides results for the ground floor, 4th floor and top floor of the 9-
storey building. An exemplary west flat is simulated. The results for the heating demand, hot 
water and operating current are averaged for an average storey using the 3 simulated 
storeys as shown in Formula 1. This means that the results for the 4th floor represent all 
floors adjacent to a heated upper and lower floor (1st floor - 7th floor). This simplification is 
assumed because heat loss via the floor or ceiling is eliminated for all middle storeys and the 
floor plans are the same. 
 

!7%:$/.' ( )'LH&%.#&'&2&%#+'1&:.21'
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!

 
Due to the differences in the calculated energy demand compared to the actual energy 
demand, the simulation results are multiplied by a calibration factor from a study in which 927 
apartment buildings were examined. Figure 11 shows the results of the study. The values of 
the mean value line are used for the calibration. 
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11 Gniechwitz, Timo, Walberg, Dietmar, Energiebedarf und tatsächlicher Energieverbrauch bei Wohngebäuden: 
Verbrauchsbenchmarks für Intervalle des Norm-Energiebedarfs, Kiel, 2021. 

Infiltration and ventilation 

Infiltration air exchange [h-1] 0,42 8 0,2 0,2 0,42 8 

Air exchange + moisture 
protection (window  
ventilation) [h-1] 

0,66 8 0,66 8 0,66 8 0,66 8 

Air exchange exhaust air 
bathroom [h-1] 

no 0,2 0,2 0,2 

Power consumption [W/m#*h] no 0,3 0,3 0,3 
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2.3.5! Ecological evaluations 

 
To evaluate the ecological footprint of the different measures (Variants 1 to 7), an overview 
of the CO2 emissions of the existing building is first required. 
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For this purpose, the existing building fabric was examined with the help of the online tool 
eLCA.12 After a qualitative and quantitative determination of the individual components, these 
were evaluated with the help of the tool (Figure 12). The period under consideration was 
initially 50 years. In addition to the pricing of the components, the energy needed for 
operation of the building was also considered.  
 
In the next step, component structures were determined for the variants. Similarly to the 
procedure for the existing building, these were evaluated using the online tool eLCA.  
 
The BKI Construction Atlas, which lists standard structures with average life cycle 
assessments, was used for the suggested newly built extension, which was not addressed in 
the project in terms of design, but volumetrically.13 A KfW55 standard was assumed for the 
energy in operation.14  
 
  

 
12 Bundesamt für Bauwesen und Raumordnung, eLCA. Online-Ökobilanztool, 2024. [Online]. Available: 
https://www.bauteileditor.de/ (accessed: Nov 7 2024). 
13 Baukosteninformationszentrum Deutscher Architektenkammern (BKI): BKI Konstruktionsatlas, 2024. 
14 KfW 55 is a German standard developed by the Kreditanstalt für Wiederaufbau (KfW) for energy-efficient 
houses. The KfW Efficiency House 55 requires only 55 percent of the energy of a conventional new building and 
is therefore particularly environmentally friendly. 
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2.3.6! Economic evaluations 

 
For the economic evaluation, first the construction costs for the Variants 1 to 7 were 
developed. A cost estimate was prepared with the help of the company B&O Bau. If values 
were missing or questionable, various publications of the BKI were consulted.15  
 
In order to be able to assess the profitability of the inventions and weigh up the different 
variants, the income from rents must be determined. As the representative building is a 
building owned by the municipal housing company Münchner Wohnen, the rent for the 
existing flats was assumed to be the politically prescribed "  8,50 / m2. For the model to be 
socially responsible, it was decided that this rent was to remain.  
 

To ensure financial viability despite the 
lack of rent increases, it was proposed to 
cross-finance the wooden shelf 
construction and the repair of the existing 
building (renewal of the building services) 
with a newly built extension on the 
staircase side. This new extension would 
generate new living space providing rents 
of "  25 / m2, which corresponds to the 
standard local market rent for new 
buildings.  
 
Return on investment graphs were drawn 
up for several models. It was shown show 
that there is a corridor for the size of the 
extension on the staircase side in which 
the overall concept of Wooden shelf + 
Repair of the existing building + Newly 
built extension is more profitable than a 
new building on a new site (as seen in 
Figure 13).   

 
  

 
15 The Baukosteninformationszentrum (BKI, translated: Building Cost Information Centre) publishes standard 
works for calculating building costs in Germany and is regularly revised.  
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2.4! RESULTS 

 

2.4.1! The ‘habitable insulation’ / The wooden shelf principle 

 
A modular timber construction principle was developed as part of the NEB Action to 
investigate the feasibility of the “habitable insulation” (Figure 14. Wooden walls are 
positioned at regular intervals across the façade (1). The timber ceilings are placed on top of 
these walls (2). As the façades in Neuperlach have many projections and recesses, the 
depth of the construction varies between 2.50 and 4.00 metres. Depending on the planning, 
single glazing (3) or an insulated exterior wall (4) is used to finish the façade.  
 

 
!"#$%&'(R)'I771&2'35&/F',%"2-",/&'F7%'>5&'%&./"3.>"72'7F'.'U5.0">.0/&'"23$/.>"72X'

 
An additional layer of living space is created between the old and new building envelope, 
which increases the variety of uses of the flat and thus the opportunities for social interaction. 
When the glazing is opened, the winter garden can be used like a loggia. When closed, the 
winter gardens offer additional living space for a large part of the year, as well as new 
(circular) routes within the flat. Rooms that were previously isolated from each other connect 
via the winter garden. On the one hand, the existing buildings are being optimised in terms of 
energy efficiency, while at the same time the opportunity is being taken to design floor plans 
that are usable in the future as well.  
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2.4.2! Saving energy costs through thermal buffer zones 

 

 
!"#$%&'(S)']7:,.%"2#'>5&' &2&%#+'-73>3'7F'1"FF&%&2>'7,>"723'

 
Neuperlach's residential buildings have major deficits in terms of their final energy 
requirements. Heat is lost through exterior walls with little or no insulation. Energy 
refurbishment is necessary to minimise heating requirements, save (fossil) resources and 
reduce residents' heating costs. 
 
The winter garden structure in front of the building can act as a thermal buffer zone. The 
solar radiation heats the air in this intermediate space and thus increases the thermal 
insulation in winter. The single glazing of the winter gardens saves costs and resources. In 
summer, the façade of the buffer zone can be opened, functioning as a loggia and shading 
the building. 
 
The simulation of the required energy over the course of the year, which is used for heating, 
hot water and electricity, confirms the effect of the buffer zone (Figure 15). Compared to the 
existing building, 48 % of the heating energy is saved. In comparison, a new building saves 
up to 62 % heating energy compared to the unrenovated existing building. The simulation 
shows that there is not only an urgent need for action in terms of energy-efficient 
refurbishment, but that there is also considerable potential for savings. 
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2.4.3! Reducing the ecological footprint 
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The required energy for heating is the largest factor in a building's carbon footprint - but not 
the only one. Other key measures to reduce the CO2 impact are the preservation and 
utilisation of existing buildings and the use of renewable materials. As much CO2 as possible 
should be stored and as little as possible should be released during production. 
 
Despite these measures, the life cycle of a building cannot be completely climate-neutral 
without additional solar harvesting. To calculate the positive effect of using PV on the façade 
or roof, the alternative generation of electricity must also be considered. To simplify the 
analysis, this aspect was excluded. To make the scope of the abstract CO2 balancing 
tangible, the effects on the personal footprint of the individual residents was made visible. 
The aim of the study therefore was also to increase the number of potential residents and 
thus the space efficiency. 
 
All measures together can reduce the per capita CO2 load to such an extent that it takes up 
less than 25 % of the personal CO2 budget of two tonnes of CO2 equivalents per year, which 
is assumed to be the remaining volume in the case of permanent climate justice (Figure 16).  
 
It was confirmed that the winter garden solution undercuts the per capita CO2 budget of a 
hypothetical replacement building by 8% by saving on demolition and the energy required for 
a new construction. 
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2.4.4! Flats for flexible use 
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Flexible floor plans that adapt to the needs of the residents could ensure the long-term 
durability of residential buildings in large housing estates. The aim is to offer living space for 
a variety of living concepts: Families of different sizes and ages, couples, flat-sharing 
communities, individuals. 
 
The winter garden solution allows for different readability and categorisation of the individual 
rooms (Figure 17). Small rooms, such as the typical children's rooms of 9 m2 that are often 
found in Neuperlach, are upgraded with a buffer room. They can be used as a large common 
area, while at the same time retaining the possibility of separate private rooms. The rooms 
can be used in different ways, and the traditional utilisation of the rooms is dissolved. 
 
The flat adapts to the diverse mix of the residents. The possibility to enter a room through 
several doors enables different affiliations of the space. The flowing space can still be divided 
into individual rooms by closing the doors. The flexible usability in floor plans extends the life 
cycle of a building. 
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2.4.5! Affordability and profitability 
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Not all deficits can be remedied by refurbishing the existing building. Several questions stay 
unanswered: How do we deal with the lack of accessibility in the residential building stock of 
Neuperlach? How can such interventions in the existing housing stock be financed without 
imposing rent increases on residents? How can we fundamentally expand the housing mix, 
e.g. by adding age-appropriate one- and two-bedroom flats? As a result of the profitability 
studies, a model was developed that enables refinancing and involves a newly built 
extension to the stairwell of the existing building. 
 
On the one hand, the extension can cross-finance the costs of the refurbishment of the 
existing building through new rentable space without increasing the rent in the existing 
building. On the other hand, the preservation of the existing building creates a basis to 
discuss new building rights that could be used to create barrier-free flats in the extension. 
Previous studies have shown that this addition can be integrated well in terms of urban 
development.16 
 
The model shows that rents do not have to be increased if the costs are offset by additional 
space. The combination of refurbishment and densification also enables a socially desirable 
and diverse mix of residents (Figure 18). 
 
  

 
16 Müsseler, Andreas, Hild, Andreas, Neuperlach ist schön, Munich, 2018. 
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The central concern is to realise the sum of the measures for the existing residents without 
increasing rents and keep the return for the owners economically interesting. This can be 
achieved by adding an extension to the existing stairwell. 
 
The decisive factor is not having to purchase land that would otherwise be necessary for any 
new building. Additional savings are achieved through the fact that the extension can be built 
directly onto the existing stairwell (up to a size of approx. 60 % of the existing volume). 
 
The chart shows: The combination of the increase in value and the production costs for the 
extension and refurbishment results in a range for the size of the extension (40 % and 60 % 
of the existing building volume) in which the return is higher than a new construction and is 
therefore profitable from an economic point of view (Figure 19). 
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2.4.6! Enabling barrier-free living and different flat sizes 
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The existing building stock in Neuperlach is characterised, among other things, by a 
staircase on the façade side. In many cases, the lift has an intermediate landing, meaning 
that the residents in the existing building must walk either half a floor up or down to their flats. 
Replacing the stairwell in the existing building to ensure barrier-free access to the flats would 
require a disproportionately financial and constructional effort. Furthermore, the interior of the 
flats cannot be converted to be barrier-free. Sufficiently large door openings, adequate 
manoeuvring space and threshold-free room transitions cannot be created at a reasonable 
cost within the efficient floor plans of the 60s and 70s. 
 
To enable cost-effective and close to home barrier-free living, a newly built extension to the 
existing stairwells was found suitable. The most efficient solution for this extension is to place 
the floors at the level of the intermediate landings and thus at the existing lift exits. With 
wheelchair-accessible floor plans in the newly built extension, barrier-free flats are made 
possible (Figure 20). As a result, a key of one barrier-free new-build flat can be realised in 
two existing flats. 
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2.4.7! Mix of inhabitants 
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Over the course of a lifetime, home requirements change several times. The stock analysed 
in Neuperlach largely consists of flats with three rooms or more. These flats are suitable for 
families, but there is a lack of adequate housing for smaller households (single people, older 
people, couples, single parents) who make up a significant proportion of Munich's population. 
The newly built extension would expand the housing stock mainly with one- and two-
bedroom flats. The newly established housing promotes the social mix of the local 
population. 
 
People who are rooted in Neuperlach, have lived there for decades and would like to stay 
there, but are living in a flat that is too large due to their changed living situation. They could 
move to a barrier-free new-build flat in the same location with little effort. This option should 
be combined with a flat exchange and subsidy programmes to maintain the low rents of 
existing flats. This frees up the existing flat for people in phases of life where they need more 
space to live (Figure 21). 
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3! THE DEMONSTRATOR: DESIGN AND CO-CREATION  
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¥! Easier transportation and handling 
¥! Reduced material consumption while having a sufficient level of detail 
¥! Possibility of showing variation through several models instead of just one  

 
The demonstrator consists of 9 architectural models, short film, exhibition design and 
accompanying brochure. Several processes were combined to achieve the best 
demonstrator results and will be reflected in the following chapter.  

3.1! TARGET AUDIENCE 

 
The demonstrator should showcase the scientific work in an understandable and helpful way 
for all stakeholders. The question “Who are we developing the demonstrator for?” was 
guiding the design process. The results of this NEB Action should make it possible for all 
stakeholders to participate in the discussion about the future of Neuperlach. The 
demonstrator’s goal was to enable all stakeholders to evaluate aesthetical values, real life 
implementation potential and acceptance. 
 
Current residents of residential buildings in Neuperlach would be directly affected by the 
proposed refurbishment measures but could also presumably benefit the most from 
increased flexibility of the flats, lower heating prizes, better accessibility and a more diverse 
range in different flat sizes. Fostering acceptance and increasing knowledge about 
refurbishment options within the group of the current residents should be the main priority of 
the demonstrator.  
 
Other stakeholders that should benefit from the demonstrator are owners, representatives of 
administration and politics and construction companies. The list can be continued with 
regards to the stakeholder analysis in Chapter 2.  
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3.2! METHODOLOGY 

 
For two years, research and teaching from TUM and OTH Regensburg had been intertwined 
for the purpose of the NEB Action. Design methods, action spectrums and planning options 
were examined and led to 9 student design projects for the transformation of residential 
buildings in Neuperlach. These designs and the previously described systematic analysis of 
the residential building stock formed the basis for the demonstrator in the form of a public 
exhibition.  
 

3.2.1! Testing the design variety of the winter garden façade   

 
Involving architecture students into research projects has been a successful format at the 
Technical University of Munich to enrich both research and teaching with new perspectives 
and insights. Therefore, the Chair of Architectural Design, Rebuilding and Conservation 
developed a design seminar to test the research results with master’s students of 
architecture. Two seminars were held in 2023 and 2024 with support from OTH Regensburg:  
 

¥! Winter semester 2023/2024 (13 weeks): “Wohnen weiterbauen”, 34 students  
¥! Summer semester 2024 (13 weeks): „[Neuperlach]“, 18 students (Figure 22) 
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The students worked in groups of two. Each group selected one out of three buildings from 
Neuperlach-Nord and was asked to apply the refurbishment options developed in the NEB 
Action to the selected building. While the focus of the first semester was to find suitable 
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solutions for redensification (newly built extension), the second semester revolved around 
the topic of the winter garden façade and how to use the wooden shelf principle on various 
buildings in Neuperlach. It was decided that the focus of the demonstrator should be on the 
winter garden as the core of the NEB Action, meaning that only the results of the second 
semester would be part of the demonstrator. 
 
The students continuously worked on their design projects over the whole duration of the 
semester. The results included site plans (1:500), floor plans (1:100), sections (1:100), 
elevations (1:100), interior visualisations, site models (1:200), flat models (1:20).  
 
The students developed 9 projects – 9 different design approaches based on the 
construction details for the winter gardens / wooden shelf. All designs added new 
wintergarden façades in front of the existing buildings, sustainably constructed with a 
wooden shelf construction. The high variety of 9 different design approaches offered insights 
on how the construction method would adapt to individual needs, depending on the wishes of 
owners, residents and the local context of the building (Figure 23).     
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External guests were invited to the seminar to enrich the design process and to integrate the 
ideas of co-creation and participation of the New European Bauhaus:  
 

¥! Two representatives of local housing organisation Münchner Wohnen GmbH gave 
feedback during mid-term presentations, evaluating the realisation potential of the 
students’ designs.  
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¥! The students participated in a workshop developed by NEBourhoods creative Enrica 
Ferrucci. The workshop WohnWeisheiten inspired the students to reflect on individual 
needs of living space in different life stages (Figure 24).  

¥! During a workshop the students gained insights from filmmaker Andreas Kretzer on 
how to build models that will be used to shoot films. They learned how to prepare 
models for (dis)assembly and how to produce atmosphere within the models to 
increase the understanding of the designs.  

¥! NEBourhoods communication lead Nicola Borgmann reviewed the projects at the 
semester’s end and gave insights on how the students’ works connect to 
NEBourhoods and the NEB Compass.  
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The variety of the students’ designs gave insights on the adaptability of the wooden shelf 
principle as a refurbishment option for Neuperlach, in terms of:  
 

¥! The construction system is adaptable to different buildings and different dimensions 
of flats/rooms.  

¥! It offers freedom of the outside appearance.  
¥! It is adaptable to different floor plan layouts (for example different positions of 

kitchens, bedrooms, bathrooms).  
¥! It provides opportunities for mixing up flat sizes.   

 
The design variety can be seen in Table 6. 
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Design example 1 (Students: Lilli Dolderer / Clarissa Posten) 

 

!/77%',/.2' '

¥! Expands the two childrens‘ bed rooms to an appropriate size 
¥! Winter gardens on both building sites create new circulation  

Design example 2 (Students: Yunfei Wang / Maximilian Kroth) 

 
!/77%',/.2 '

¥! Expands the small dining area to a full functioning living room  
¥! Winter gardens on both building sites for flexible indoor-outdoor use 
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Design example 3 (Students: Stephanie Fonseca Azzi / Jonas Teichmann) 

 

!/77%',/.2 '

¥! Expands the small dining area to a full functioning living room  
¥!Creates a separate studio flat with the additional area of the winter garden facade 

 
At the final presentation all 9 groups presented an architectural model of 1:20 scale 
showcasing how a flat would look like after transformation with the wooden shelf (Figure 25). 
The models are made from wood and can be viewed from eye height or bird’s eye view. The 
architectural models represent the effort of the refurbishment measures through differently 
coloured walls (black: old wall / red: new wall). At the same time, the models present a vision 
of how future life within these walls could look like: different furniture marks flexible usability 
of rooms, open doors show new paths within the flats and the newly added wintergarden 
zones can serve both as indoor and outside spaces. 
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3.2.2! Developing accessible formats of communication  

 
The students’ models were produced to form the centre pieces of the demonstrator. To 
embed the models within the NEB Action’s context and to communicate the New European 
Bauhaus ideas a special way of exhibiting was necessary. Therefore, the NEB Action’s team 
collaborated with the NEBourhoods Transition Hub to develop an exhibition that could 
effectively communicate the ideas to an audience in Neuperlach, Munich and beyond.  
 
Creatives were included as part of the co-creation strategy to bridge between science, 
technology and the (mostly) non-specialist audience:  
 

¥! Filmmaker Andreas Kretzer produced a short film based on the 1:20 architectural 
models (Duration: 10 minutes). Andreas Kretzer was involved right from the start of 
the design seminar to secure the accurate construction of the models (materials, 
connection of the components, scale). The storyboard of the short film was developed 
in collaboration with the NEB Action’s team. The short film wants to encourage 
viewers to immerse themselves in new living environments that have not been seen 
before in large housing estates. (6.1 Annex) 

¥! The close connection of the NEBourhoods’ Transition Hub team to local protagonists 
in Neuperlach helped to contact the exhibition’s venue Kulturbunt Neuperlach and to 
secure a time window for the duration of the exhibition.  

¥! NEBourhoods creative Enrica Ferrucci developed the exhibition design in 
collaboration with the NEB Action’s team. The exhibition design was made as a tool 
to easily exhibit the NEB Action’s results in different environments and serves as a 
prototype itself through its modular functionality and dialogic structure. (6.2 Annex) 

¥! Together with the NEBourhoods project management and creative Enrica Ferrucci 
the accompanying event program was planned:  

¥! A workshop program implemented by Enrica Ferrucci for all ages.  
¥! An opening event with local community protagonists (Kulturbunt Neuperlach), national 

political protagonists (Claudia Tausend, Member of the German Federal Parliament), 
local municipality representatives (Lena Brandauer, City of Munich), NEBourhoods 
delegates (Michaela Busenkell) and university representatives (Prof. Andreas Hild, 
Technical University of Munich) 

 
Additionally, the NEB Action’s team created a brochure to transport the research results in a 
thoughtful and understandable way. Special care was taken to avoid technical jargon and to 
divide the complex topic into clear information packages. (0 Annex) 
 
The different elements of the demonstrator are summarised in Table 7:  
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Exhibition element Function 

Architectural Models ¥! Visual centre pieces of the exhibition showcasing the interweaving between 
winter garden and existing flats 

¥! Physical representative for the evaluation of real-life implementation potential  

Short film ¥! Digital representative for the evaluation of real-life implementation potential 
¥! Long-term documentation of the models  

Exhibition design ¥! Showing the NEB Action’s results in different locations and on different 
occasions 

¥! Communicating the NEB Action’s results on different levels of attention, prior 
knowledge or personal reference to the topic 

Program ¥! Opening event: public attention, starting the discussion  
¥! Workshops: fostering peoples’ acceptance of transformation in the built 

environment 

Brochure ¥! Explaining the key ideas of the project in an understandable way 
¥! Online distribution of key knowledge gained within the NEB-Action  

 

3.2.3! Organisational Notes 

 
From preparing the design seminar in February 2024 to opening the exhibition in September 
2024 an execution time of 8 months was needed to successfully design and implement the 
demonstrator.  
 
The location of the initial exhibition was Kulturhaus Neuperlach, run by Kulturbunt 
Neuperlach e.V.  Kulturbunt Neuperlach is a key organization for cultural activities in 
Neuperlach organising a wide range of events (concerts, theatre, e xhibitions, festivals). 
Several reasons influenced the decision to carry out the demonstrator here:  
 

¥! Complete accessibility  
¥! Location within the considered area of the NEB Action (Neuperlach-Nord)  
¥! Close connection to public transportation  
¥! Proximity to other NEBourhoods implementation sites 

 
Special attention was given to the secure transportation and handling of the models. The 
students were asked to build a transportation box that would fit their model, which is highly 
recommendable when in need to guarantee a secure transportation from exhibition stop to 
exhibition stop and storing the models in between.  
 
  



!
 
 
 

Page 54 of 76 D4.5 Redesigning Housing Structures • 18.03.2025 

 
 
 

3.3! RESULTS  

 
The results of the NEB Action became visible during the exhibition ‘Wohnen Weiterbauen’ at 
Kulturhaus Neuperlach from 18.09.2024 to 21.09.2024.  
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The exhibition was curated by Enrica Ferrucci (ichbaumit), member of the NEBourhoods Pool 
of artists and creatives. The exhibition is intended to be understandable for everyone and 
make the architectural ideas accessible. The exhibits, 9 architectural models on a scale of 
1:20 as well as the model video by Prof. Andreas Kretzer, are supplemented by image and 
text panels. A 'living room' is set up in the exhibition to convey the core idea of the new 
wintergarden modules (Figure 27). The ‘living room’ enables a co-creative, informal 
exchange between visitors, experts, project participants and the residents of Neuperlach. 
 
To coherently present the solutions proposed by the students, the exhibition design visually 
picks up on the simple style of the architectural models. The wall panels are chosen to be 
made of cardboard, supplemented with laminated, colored photographs and monochrome 
text printouts (Figure 26). 
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In terms of content, the exhibition design draws on the brochure published for the project, 
which is displayed in the exhibition for viewing, further reading and taking away. The 
brochure’s guidelines reappear – in simple language – in speech bubbles that accompany 
the visitor through the exhibition. The speech bubble design combines the individual exhibits 
into a large whole and at the same time serves as the signaling on site. The speech bubbles 
guide the visitor from the entrance at street level to the exhibition space on the second floor. 
Here, they immediately provide visitors with background information and explanations to help 
them classify the exhibited objects and understand the context. And they all lead to the ‘living 
room’, where visitors can linger, chat, watch the exhibition video and more. 
 
The wall panels are robust and easy to attach using double-sided adhesive tape. They can 
be removed without leaving any trace and are ideal for reuse in other locations and dates. 
The exhibition is meant to be a traveling exhibition. 
 
A complete list of the exhibition components and notes on how to prepare and implement the 
exhibition can be found in the annex. (6.2 Annex) 
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3.4! EVALUATION  

 
Core element of the demonstrator exhibition was the opening event with speakers from the 
city administration, politics and university (Figure 28). They were discussing the exhibited 
ideas for Neuperlach as well as future solutions for large housing estates in general, that 
support the ideas of the values of the New European Bauhaus. Approximately 120 guests 
visited the public opening event. The students, without whom none of this would have found 
its form, also came and gave guided tours to friends and acquaintances – at first hand. 
 

 

 
 
During the following three days approximately 50 guests visited the demonstrator. A guided 
tour for individuals or groups has been found helpful to engage with the visitors. During the 
conversation different topics about personal living conditions, possible acceptance of 
changes in the built environment or personal impression of Neuperlach could be brought up.  
 
Since the demonstrator is set up to travel to different locations, several future occasions are 
already planned or have happened, as summarised in Table 8.  
 
 '
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Date Duration Venue Event 

13.09.2024 1 day NEBourhoods Pavilion, Munich Preview with Ursula von der Leyen 

18.09. – 
21.09.2024 

3 days Kulturhaus Neuperlach, Munich Exhibition opening 

19.10.2024 1 day NEBourhoods Pavilion, Munich NEBourhoods Boulevard 

02.12. – 
09.12.2024 

7 days Ostbayerische Technische 
Hochschule, Regensburg 

Presentation for students and faculty 
members of OTH Regensburg 

16.01. – 
12.03.2025 

2 months Rathausgalerie, Munich Part of Stadtplanungsreferat’s yearly 
exhibition (City of Munich) 

Spring 2025 2 weeks Architekturgalerie, Munich Part of the NEBourhoods final exhibition 

Summer 2025  2 weeks Plantreff, Munich Part of the NEBourhoods final exhibition 

 
It is possible to adapt the spatial scope of the exhibition to the available space through 
changing the number of exhibited models (as seen in Figure 29). The overall space needed 
to exhibit the whole demonstrator is approximately 40 square meters. Further information can 
be found in the detailed documentation. (6.2 Annex) 
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3.5! DISSEMINATION  

 

The demonstrator was designed to reach dissemination in different dimensions: on a local 
level in Munich and Neuperlach, country-wide (Bavaria / Germany) or on a global level (EU), 
as seen in Table 9:   

'

*.0/&' ^)'Y"33&:"2.>"72'7F'>5&'1&:723>%.>7%'

Demonstrator element Dissemination 

Architectural models ¥! Local Level: visual and informing impact on local stakeholders in Neuperlach 

Short film ¥! EU Level: impact on other municipalities, organisations, companies within the 
EU with similar challenges  

¥! Additional target groups (for example children) 

Exhibition design ¥! National Level: exhibition tour within Bavaria  

Program ¥! Local Level: bringing attention to the topic to local politicians and stakeholders 
¥! National Level: bringing attention to the topic to national politicians  

Brochure ¥! Local Level: serving background information within the demonstrator 
exhibition  

¥! EU Level: impact on other stakeholders desired (other municipalities, 
organisations, companies within the EU with similar challenges) 

 

The demonstrator already reached numerous stakeholders: Local community members and 
residents came by at the opening and during the exhibition. Politicians and administration 
representatives were looking for sustainable ideas for urban transformation. The 
demonstrator was presented to President of the European Commission Ursula von der 
Leyen during her visit in Neuperlach in September 2024.  
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4! OUTLOOK 

4.1! REPLICABILITY 

4.1.1! Reflecting on the Purpose of Replicability 

 
This chapter explores the potential replicability of the NEB Action “Redesigning Housing 
Structures” within the European context. It serves as an external perspective on the 
methodology and results of the NEB Action and was compiled in collaboration with Italian 
researcher Arch. PhD Marina Block from the University of Naples.  
 
The topic of sustainable refurbishment is particularly timely within the broader debate on 
housing, which has gained renewed momentum following the European Union’s 
“NextGenerationEU”!"  program aimed at fostering ecological and digital transitions in the 
aftermath of the pandemic. Specifically, the framework outlined in “A Renovation Wave for 
Europe: Greening Our Buildings, Creating Jobs, Improving Lives”!#  highlights the urgent 
need to prioritize the renovation of Europe’s public building stock.  
 
This replicability framework serves as a practical roadmap for applying the principles of 
inclusion, innovation, and sustainability to urban environments facing analogous challenges. 
By reconfiguring large housing estates as inclusive and innovative spaces, this approach 
could provide a scalable solution to housing challenges in diverse contexts. Replicability, in 
the context of “Creating NEBourhoods Together”, refers to the ability to adapt, implement, 
and reproduce the practices developed in Neuperlach in other contexts, while maintaining 
the core objectives and achieving comparable outcomes in terms of social, environmental, 
and cultural impact. Furthermore, replicability can work as a feedback loop – testing and 
refining the methodology. Each application in the replication process serves as an 
opportunity to identify potential limitations and integrate improvements.  
 

4.1.2! A Holistic Approach for Large Housing Estates 

 
Before analysing the specific steps of the NEB Action, it is essential to emphasize that its 
replicability across different scales and contexts lies in its systemic methodology. This 
methodology can be described as an “eco-socio-technical approach”, as it integrates 
ecological, social, and economic dimensions into the design and implementation of 

 
!" !European Union (2020). NextGenerationEU, available at https://next-generation-eu.europa.eu/index_en!!
!# !European Commission (2020). A Renovation Wave for Europe: Greening Our Buildings, Creating Jobs, 
Improving Lives , available at https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0662!!
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refurbishment projects. The interconnection between these dimensions is essential: the 
renovation of existing buildings is not limited to improving energy performance or reducing 
costs but also aims to positively impact social cohesion, accessibility, and the quality of life. 
 
Figure 30 illustrates this dynamic relationship: 
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¥! Ecological Dimension: Interventions such as façade renovations, the adoption of 

modular structures, or new extensions are designed to improve energy efficiency and 
reduce environmental impact. 

¥! Social Dimension: Solutions such as barrier removal, the creation of new layouts, or 
the expansion of living spaces aim to enhance accessibility, life quality and inclusion. 

¥! Economic Dimension: Adding new housing units, reorganising interior spaces, and 
combining renovations with new constructions for economic benefits. 

 
These three dimensions converge into a set of appropriate technical solutions. However, 
what makes these solutions effective and transferable is that they are always rooted in the 
eco-socio-technical matrix. In other words, technological decisions are not isolated but 
deeply connected to the social needs and environmental and economic objectives of the 
specific context where they are applied. 
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4.1.3! Exporting the Model: Key Elements for Adaptation 

 
Before starting to adapt the “Redesigning Housing Structure” methodology onto a different 
context, it is necessary to extract their key elements, as shown in Figure 31. The 
neighbourhood of Neuperlach served as a testing ground for this methodology.  
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Four key steps for implementation form the basis for replication in other contexts.  
 
Step 1: Context Analysis and Stakeholder Engagement 
The first step involves a comprehensive analysis of the area’s physical, social, and energy 
characteristics. This foundational phase provides the necessary understanding to design 
targeted interventions that align with the special requirements of the pilot area. By combining 
context analysis with participatory engagement, this phase establishes a solid foundation for 
designing socio-ecologically and socio-economically informed interventions. The analysis 
typically encompasses the following elements:  
 

¥! Building Types and Structural Conditions 
¥! Energy Conditions 
¥! Community Needs and Social Context 
¥! Engagement and Co-creation with several Stakeholders 

 
Step 2: Designing Ecological and Socially Inclusive Solutions  
The second step focuses on the integration of ecological sustainability and social inclusivity 
through innovative design strategies. This approach aims to enhance the energy 
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performance, spatial functionality, and social cohesion of buildings and their surrounding 
environments, with a particular emphasis on materials and construction techniques that align 
with contemporary principles of circularity and adaptability. This step may include the 
following elements:  
 

¥! Use of Ecological and Sustainable Materials 
¥! Implementation of Thermal Buffer Zones 
¥! Addition of New Functional Spaces 
¥! Alignment with Circularity Principles 

 
Step 3: Designing an Economic Model and Ensuring Housing Affordability  
The third step addresses the critical balance between economic feasibility and housing 
affordability. This phase ensures that interventions are financially sustainable while 
maintaining accessibility for residents and providing a diverse housing mix. The economic 
model integrates innovative financing mechanisms and contemporary spatial strategies, such 
as urban densification. The model provides a pathway for inclusive housing renovation that 
benefits all stakeholders, from residents to property owners and municipal authorities.  
 

¥! Balancing economic feasibility and housing affordability 
¥! Adaptability and flexibility in floor plans 
¥! Integrated solutions for accessibility, housing mix, and spatial extensions 
¥! Gaining building rights instead of purchasing greenfield sites 

!
Step 4: Evaluation and Communication Tools 
The NEB Action leverages evaluation tools and communication strategies to measure the 
outcomes of interventions and foster transparency, engagement, and replication. These tools 
ensure that the methodology aligns with overarching principles while encouraging iterative 
improvement through feedback. 
 

¥! Alignment with the NEB Compass: This tool assesses actions based on its three core 
principles: sustainability, aesthetics and inclusivity.  

¥! Ongoing Documentation of Results: Systematic documentation complements the 
evaluation and participatory phases, ensuring that the outcomes of the Action are 
accessible and informative.  

¥! Demonstrators and Participatory Feedback: A distinctive element of the Action is the 
creation of a physical demonstrator, which was presented in an exhibition. 
Demonstrators serve multiple purposes: testing strategies, engaging stakeholders 
and co-creation processes.  

¥! Communication and Dissemination: Effective communication ensures that the 
knowledge generated is shared broadly, inspiring replication and adaptation. 
Dissemination channels include publications, visual media, public events. 
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4.2! LEARNING FROM NEUPERLACH: A PILOT CASE IN NAPLES  

4.2.1! Comparison between Germany and Italy 

 
This case study explores the potential replicability of the “Redesigning Housing Structure” 
approach in a different context, specifically Southern Italy, and particularly Campania, a 
region characterized by housing, regulatory, social, and climatic conditions significantly 
different from those in Germany. This comparison highlights how interventions can be 
adapted to specific local needs while leveraging insights from an established precedent. 
!
Neuperlach, built in the 1960s–70s as a Großwohnsiedlung (large housing estate), 
exemplifies systematic residential planning typical of Central European cities. Designed as a 
satellite district, it is characterized by prefabricated multi-story buildings with rational 
architecture, wide green spaces and a clear separation between residential, commercial, and 
industrial areas. From its inception, the district benefited from substantial public investment 
and cohesive regulations. The district’s continental climate, with cold winters and mild 
summers, further influenced the design of buildings with thermal insulation and common 
spaces usable year-round, such as winter gardens and protected areas. 
!
The public housing neighborhoods (ERP) and areas developed under social housing 
programs (PEEP) in Campania from post-war period to 1980s present different 
characteristics. Often constructed in response to housing emergencies, such as the post-war 
housing crisis or the 1980 Irpinia earthquake, these neighbourhoods exhibit fragmented 
urban planning and higher housing density. The buildings, erected quickly with modest-
quality materials, employed prefabricated technologies that were not typical of the 
Mediterranean area. Panels were often imported from other countries, and local construction 
workers were not adequately specialized in their installation. These factors contributed to 
long-term durability issues. The lack of passive cooling strategies (natural shading or cross-
ventilation) has exacerbated summer thermal discomfort, while the scarcity of green spaces, 
often sacrificed to increase housing density, has contributed to urban heat island effects. 
 
From a social perspective, Neuperlach was initially planned as a middle-class district but 
evolved into a heterogeneous community through policies promoting social integration and 
structured civic participation. In contrast, ERP neighborhoods in Campania have more stable 
but less diverse populations. While resident participation in regeneration processes is 
generally limited, with interventions often planned in a top-down manner, inhabitants 
sometimes resist engagement in externally driven initiatives. However, they demonstrate 
remarkable resourcefulness in developing informal and autonomous adaptation solutions, 
frequently operating outside the boundaries of regulatory frameworks.  
!
The issue of accessibility shows fewer differences between the two contexts. In both cases, 
accessibility remains a challenge, as it has often been overlooked in the past. This 
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underscores the importance of integrating accessibility as a priority in future strategies to 
align with evolving demographic and social targets. However, a major difference lies in the 
ownership structures governing these buildings. In Germany, the ownership and 
management of such residential complexes are typically well-defined and centralized, which 
facilitates decision-making and the allocation of resources for structural upgrades. In 
Campania, ownership regimes are often fragmented, with buildings and individual units 
owned by multiple entities (public, private, or a combination of both). This fragmentation 
complicates efforts to coordinate interventions and secure funding, creating significant 
barriers to systematic regeneration initiatives. 
!
From a regulatory standpoint, Germany benefits from coherent and well-structured policies 
that incentivize energy efficiency upgrades. However, in Italy several initiatives!$  supporting 
the energy retrofit of residential buildings exist, but their implementation is often hindered by 
bureaucratic complexity and fragmented regulations, with significant variation between 
regions. In Campania, the lack of effective coordination among local authorities poses an 
additional barrier to the implementation of systematic urban regeneration initiatives. 
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By deliberately selecting a context like Southern Italy – characterised by fragmented 
ownership structures, regulatory complexity, and climatic challenges – the intention is to test 
and reveal that the methodology itself can be implemented in a flexible and agile manner. 
This should underscore the adaptability and robustness of the NEB action approach. 
 

 
19 Examples of such initiatives include the Superbonus 110%, the Ecobonus, and the Conto Termico, all aimed at 
promoting energy efficiency in residential buildings. 
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4.2.2! Case Study: Lotto “Zero” 

 
Adapting the methodology to a pilot case in Naples requires a structured approach that 
addresses local climatic, social, and regulatory challenges while remaining faithful to the 
principles of sustainability, inclusivity, and adaptability. Public housing complexes in Naples, 
built across different time periods - including the post-war era, the 1960s-70s, and the 
aftermath of the 1980 earthquake - present diverse characteristics. These neighbourhoods 
differ in their technological construction methods, and in some cases, in the architectural 
authorship of the designs. However, it is essential to emphasize that these distinctions are 
not the primary criteria for considering these neighbourhoods comparable to Neuperlach. 
 
Instead, the selection is guided by parameters related to the typological characteristics of the 
buildings, their dimensional scale, the layout of the neighbourhoods, and the intention to 
focus on socially sensitive contexts. The alignment lies in the structural and urban typology, 
as well as in the shared potential to explore innovative refurbishment approaches in contexts 
where social dynamics are critical to the success of the intervention.  
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As an example, the Lotto “Zero” district in Ponticelli is highlighted (Figure 33, Figure 34, Figure 
35). The public housing system (ERP) in Ponticelli, located in the eastern area of Naples, was 
primarily planned and developed during the 1960s and 1970s. Following the 1980 earthquake, 
additional developments, such as the Lotto Zero district, were undertaken to expand the 
existing structures. In recent years, the Municipality of Naples has launched the “Ponticelli 
2030” Urban Recovery Program (PRU) to revitalize and upgrade the ERP areas, emphasizing 
sustainable development and improving the quality of life for its inhabitants. 
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Of the four steps outlined in the NEB Action, the two central steps – focused on ecological 
and economic design – undergo significant changes when applied to the Neapolitan context 
(Figure 36). These variations are driven by the differing social, climatic, and economic 
conditions of Naples compared to Neuperlach. The specific challenges, such as the 
Mediterranean climate, fragmented ownership structures, and socio-economic vulnerabilities, 
require tailored strategies. Another difference, operational in nature but not compromising the 
replicability of the process, lies in the use of different environmental and economic analysis 
tools. This variation is due either to the greater availability of such tools in a different context 
or to the need to carry out different types of measurements. 
 
Conversely, the first and last steps of the methodology remain largely replicable without 
significant alterations. These involve the preparatory phases of context analysis, stakeholder 
engagement and the final stages of implementation and monitoring, where the same 
participatory practices and operational frameworks can be used as in Neuperlach.  
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Step 1: Context Analysis and Stakeholder Engagement 
The first step involves a detailed analysis of the physical, social, and regulatory 
characteristics of the selected site. This would include evaluating the structural condition of 
buildings, their energy performance, and the spatial layout of the neighbourhood. A critical 
focus would be the Mediterranean climate, which demands solutions to mitigate overheating, 
such as passive cooling strategies and improved ventilation systems, rather than measures 
to retain heat as seen in the German context. Regulatory complexities, including fragmented 
ownership structures (often involving multiple public or private entities), require collaborative 
governance models to facilitate decision-making. Coordination among municipalities, 
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property owners, and local stakeholders is essential to address this barrier and create an 
effective implementation framework. 
!
Step 2: Design of Ecological and Socially Inclusive Solutions 
The second step involves tailoring ecological and social solutions to the specific needs of 
Naples’ housing estates. Unlike interventions in colder climates, the emphasis in Naples 
would be on solutions that reduce overheating and improve ventilation, while also addressing 
accessibility and social inclusion. 
!

¥! Thermal Comfort and Passive Cooling: To mitigate high summer temperatures, 
strategies such as ventilated façades, shading devices, and rooftop green systems 
would be implemented. The introduction of thermal buffer zones, such as shaded 
loggias or semi-open spaces, could improve ventilation and livability by taking 
advantage of cross-breezes. 

¥! Ground-Floor Reconfigurations: In many public housing estates, ground-floor spaces 
remain underutilized. These could be repurposed for integrative services to support 
housing, such as community centers, daycare facilities, or shaded meeting spaces. 

¥! Accessibility Improvements: Many Italian public housing buildings from the 1960s and 
1970s lack elevators or accessible pathways. External elevators and stairwells could 
be added as modular interventions. 

¥! Flexible and Adaptable Spaces: Floor plans could be redesigned to offer multi-
interpretative layouts, accommodating various household types.  

!
These interventions would align with the principle of "never demolish, always transform", 
ensuring that the structural integrity of buildings is preserved while enabling adaptive, 
reversible upgrades that meet modern requirements. 
!
Step 3: Economic Model and Financial Feasibility 
The third step ensures that the intervention is economically viable while maintaining housing 
affordability for residents. In the context of Naples, innovative financial strategies are 
essential to balance costs and benefits: 
!

¥! Rooftop Additions: Lightweight, prefabricated units could be added to rooftops to 
create new spaces while generating revenue streams to offset renovation costs. 
These additions would also provide additional shading to improve thermal comfort. 

¥! Repurposing Ground-Floor Spaces: Transforming underutilized ground floors into 
spaces for integrative services could attract public funding or partnerships with private 
organizations, ensuring the economic sustainability of these areas. 

¥! Surgical, reversible interventions: Emphasizing surgical, reversible interventions that 
respect the structural integrity of buildings and prioritize circularity. This approach 
ensures that communities can remain in their homes during renovations while 
significantly extending the life cycle of existing structures.  



!
 
 
 

Page 69 of 76 D4.5 Redesigning Housing Structures • 18.03.2025 

 
 
 

¥! Public Incentives: Targeted incentives for energy efficiency, accessibility, and social 
inclusion – such as those inspired by programs like the Superbonus 110% – could 
support the financial viability of the project while reducing the cost burden on 
residents. It would also be crucial to implement stable, long-term policies that go 
beyond temporary incentives. 

!
The fragmented ownership structures typical of Italian housing estates pose additional 
economic challenges. Active collaboration between public authorities and private 
stakeholders would be necessary to streamline decision-making and funding allocation, 
fostering a cohesive approach to implementation. 
!
Step 4: Evaluation and Communication Tools 
The final step ensures that the intervention’s impacts are rigorously measured and that its 
outcomes are effectively communicated. The most challenging aspect will be the application 
and alignment with the NEB-Compass, particularly concerning the parameters of beauty and 
culture, two conditions that are highly valued in the Neapolitan context, especially in these 
peripheral areas often perceived as marginal. 
 
By following this step-by-step approach, the “Redesigning Housing Structures” methodology 
could be effectively adapted to Naples, addressing the city’s specific climatic, social, and 
economic conditions. From passive cooling strategies and flexible layouts to the creation of 
integrative community services, the intervention would transform public housing estates into 
sustainable, inclusive, and liveable environments.  
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4.3! LESSONS LEARNED   

!
The testing of the replicability and effectiveness of the NEB Action has demonstrated its 
substantial potential while also highlighting areas for future improvement.  
 
One key aspect for improvement is strengthening public engagement, particularly the 
involvement of residents and other stakeholders, through a structured, inclusive, and 
participatory process, embedded throughout all phases of the process. Effective public 
engagement is essential for fostering trust, gaining local insights, building community 
ownership and ensuring that refurbishment processes align with the needs of the community.  
Strategies for enhancing public engagement can include: Co-Design Workshops, Interactive 
Platforms for Feedback, Serious Games, Storytelling and Visioning Exercises, Inclusive 
Focus Groups, Youth Engagement Programs, Feedback Loops and Responsive Processes.  
!
The second key aspect for improvement lies in the integration of a more comprehensive 
methodological framework, specifically by incorporating Life Cycle Assessment (LCA), Life 
Cycle Costing (LCC), and Social Life Cycle Assessment (SLCA) into the overarching 
“Redesigning Housing Structures” model. This would address environmental, economic, and 
social dimensions of sustainability in a systematic manner: 
!

1.! LCA (Life Cycle Assessment): LCA could provide a systematic and detailed analysis 
of the environmental impacts at each stage of the project. This would underscore the 
value of using eco-friendly materials and innovative renovation strategies such as 
timber-based winter gardens. 

2.! LCC (Life Cycle Costing): In the Action’s context, LCC would help demonstrate the 
economic feasibility of proposed strategies, while highlighting the long-term cost 
savings compared to demolition and rebuilding.  

3.! SLCA (Social Life Cycle Assessment): It would measure the impact of proposed 
solutions on diverse resident groups, such as elderly individuals and young families, 
ensuring the evaluation and improvement of residents’ well-being, addressing aspects 
like accessibility, comfort, social integration, and housing flexibility.  
 

Integrating LCA, LCC, and SLCA would provide a set of more robust and measurable 
parameters that could be systematically evaluated against the NEB Compass framework. It 
would also embed possible interventions within a concrete framework of circularity.  
!
Finally, a third avenue for potential implementation is the real-scale prototyping of the 
proposal, focusing on a segment of a building. While allowing stakeholders to experience the 
proposed solutions firsthand, this prototype would test effectiveness, functionality, and 
adaptability, bridging the gap between conceptual design and practical application. 
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4.4! CONCLUSION 

 
Looking back at the work in Neuperlach during two years of “Redesigning Housing 
Structures”: The NEB Action revealed dependencies and challenges and identified possible 
solutions on how to transform the residential building stock of Neuperlach. At the same time, 
it became clear that – besides the technical solutions – the interests of the stakeholders must 
be brought together. After all, it is not a question of building a new object on a greenfield site, 
but of further development of existing structures within their individual dependencies.  
 
What further steps are necessary for a 1:1 implementation? The creation of a real-scale 
prototype is not possible without the willingness of the owners to invest. The NEB Action’s 
approach was to explicitly include the economic dependencies, so that the existing building 
stock could be transformed to inclusive, beautiful and sustainable residential buildings. The 
prototype needs to address two important issues to serve as a replicable model:  
 

1.! The balance between the technical standards and the associated financial effort 
must be negotiated. The wooden shelf approach showed that socially diverse 
environments can be created in the winter garden spaces. Depending on the climate, 
however, the technical design ranges from a loggia, a classic (unheated winter 
garden) to a fully-fledged living space, each with corresponding requirements and 
thus costs. This study showed that most of the technical aspects can be solved. 

2.! It must be clarified how to finance the investment without the costs being passed 
on to the tenants. The construction cost of a winter garden refurbishment is in any 
case higher than the costs for a simple façade insulation. To enable a socially 
sustainable solution a redensification model was proposed. This way, further social 
improvements (e.g. barrier-free apartments close to the home) could be realized in 
addition to the cross-financing. However, granting additional building rights requires 
extensive negotiations between the parties involved (owners, politicians, 
administration, residents) and legal amendments.  

 
The demonstrator consisting of short film, exhibition, brochure and further publication 
became an essential part of the necessary public debate, inspiring residents, owners and 
politicians with a solution on how to transform residential buildings of the 60s and 70s in the 
spirit of the New European Bauhaus. Further negotiations with public and private housing 
companies are underway, so that the 1:1 prototype in Munich could become reality.  
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6! APPENDIX 

6.1! SHORT FILM “WOHNEN WEITERBAUEN”  

(PROF. ANDREAS KRETZER) 

 
The short film „Wohnen Weiterbauen – A cinematic insight into spatial possibilites“ is 
available at the NEBourhoods YouTube channel:  
 
https://www.youtube.com/watch?v=bRhqZGCC8YY  
 

 
!"#$%&'CO'[I752&2'I&">&%0.$&2['F"/:' ":.#& '89:.#&' 37$%-&)'4TM7$%57713'_'L21%&.3'=%&>?&%@'ABARD'

 
“How can we make residential buildings in Neuperlach fit for the future through socially just renovation? Last 
summer term, 18 architecture students at the Technical University of Munich explored the question of how flats in 
Neuperlach would look if they were renovated with timber-framed winter gardens. They were supervised by 
architect and scenographer Andreas Kretzer, who passed on his many years of experience in filming architectural 
models to the students. Andreas Kretzer worked with the students to produce a short film using the students' 
detailed models that captures the spatial qualities of the designs. The 10-minute short film explains how wooden 
winter gardens can be used to renovate residential buildings. Above all, the short film allows viewers to immerse 
themselves in new living environments that have not yet existed in large housing estates. The film illustrates how 
small children's rooms can be expanded to include play areas; how winter gardens can be used as dining areas 
or simply to set up a deck chair. The renovation of the residential buildings goes far beyond energy optimisation.” 
(website description) 
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6.2! DOCUMENTATION OF THE EXHIBITION DESIGN     

(ENRICA FERRUCCI, ICHBAUMIT) 
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6.3! BROCHURE “REDESIGNING HOUSING STRUCTURES” 

 
The brochure „Redesigning Housing Structures – Guidelines for socially responsible 
refurbishment“ is available at the NEBourhoods website:  
 
https://www.nebourhoods.de/en/results  
 
“Project Documentation. How can the residential buildings in Neuperlach be renovated in a socially just way? This 
topic is explored in the brochure containing the results of the NEB Action. In this guide, you will learn how added 
value for all stakeholders is possible as part of the necessary renovations in large housing estates. The ideas 
developed are intended to contribute to a new culture of reconstruction.” (website description) 
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Cover photo: Timber constructed winter garden façade, exemplary design, model photo
Left: Flat after refurbishment, exemplary design, model photo
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We cannot tear down 
and rebuild our cities 	
every 50 years.
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Left: Site plan of Neuperlach-Nord with the building type "Row linear" highlighted 
Top right: Example �oor plan of a building with two 4-room �ats per �oor 
Right: Typical buildings of the 1960s and 1970s in Neuperlach-Nord, 2023

The phenomenon of large housing estates

Large housing estates of the 1960s to 1980s characterise many 

European cities and embody a common and democratic idea 

of housing. Almost 15 % of all multi-storey �ats in Germany are 

located in large housing estates built before 1979. How can 

these structures be made �t for the future in the spirit of a com-

mon Europe? “Creating NEBourhoods Together” implements 

transformation ideas in Munich-Neuperlach that are intended to 

serve as a prototype for European large housing estates. 

Neuperlach is the largest German housing estate of the post-

war period. The city of Munich built Neuperlach from 1967 

onwards according to modern urban planning guidelines of 

that time. The residential buildings have features typical of their 

period: Flats for a small family, e�cient layouts, high repetition 

rate, stairwells adjacing the façades, north-south or east-west 

orientation in linear construction, �ats that are not barrier-free 

accessible, poor insulation.

�&�R�P�S�H�Q�V�D�W�L�Q�J���G�H	l�F�L�W�V���L�Q���W�K�H���E�X�L�O�G�L�Q�J���V�W�R�F�N

Many of these building features are no longer up to date. Today, 

other forms of co-living are required. There is a demand for �e-

xible spaces. In most cases, however, refurbishment measures 

only improve the energy e�ciency of buildings. Our NEB Action 

aims to use the façade insulation for social improvement. 

If you look at the building stock in Neuperlach, you can see 

many typological similarities, such as the split-level circulation 

with the lift stop at the intermediate landing. Di�erences exist 

regarding the construction method and �oor plan con�gura-

tion (arrangement/number of rooms). The task is to develop a 

systematic refurbishment principle that simultaneously allows 

adaptation to the individual building.

Large building stock – major challenge

6



Almost 15 % of all multi-
�.�/�*�-� �4���£���/�.���$�)����� �-�(���)�4��
are located in large hou-
sing estates built before 
1979. We are facing an 
enormous need for re-
furbishment.

�G�S�E�d�u�c�a�t�i�o�n�a�l�V�e�r�s�i�o�n
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Left: Winter gardens, prefabricated concrete construction, Lacaton & Vassal Architectes, Bordeaux, 2017, Credits: Philippe Ruault 
Middle: Logo of the NEB Action “Redesigning Housing Structures” 
Right: Transformation of a Neuperlach residential building with a winter garden façade, exemplary design, model photo 

"Never demolish, always transform " 

In order to develop new refurbishment concepts for large hou-

sing estates, it is worth taking a look at a neighbouring Euro-

pean country. In 2017, the architectural �rm Lacaton & Vassal 

Architectes renovated three apartment blocks from the 1960s 

in Bordeaux. Following Anne Lacaton's motto “Never demo-

lish, always transform”, the 530 �ats were not demolished but 

refurbished in a cost-e�ective and socially responsible manner 

using a new design solution. As part of the refurbishment, all 

�ats were given a 3.80 metre wide winter garden and a narrow 

balcony in front.

�)�X�Q�F�W�L�R�Q�D�O���S�U�L�Q�F�L�S�O�H���R�I���W�K�H���W�K�H�U�P�D�O���E�X	k�H�U���]�R�Q�H

The winter gardens were prefabricated from concrete and 

installed on site within 12-16 days per �at. As a thermal bu�er 

zone with a façade made of polycarbonate panels, they sig-

ni�cantly improve the building's energy balance. The sliding, 

translucent polycarbonate elements allow the winter gardens 

to be used both open and closed all year round. This addi-

tional space increases the quality of living and o�ers a more 

�exible utilisation of the �ats. 

Looking at the example of Lacaton & Vassal Architectes in 

Bordeaux, it becomes clear that not only technical aspects can 

be improved by simple structural measures, but also the pos-

sibilities for social interaction can be greatly in�uenced as well 

as the variety of use can be increased. However, the used ma-

terials. concrete and plastic, are not ecologically sustainable.

The NEB Action’s goals

How can this refurbishment concept be applied to the Neuperl-

ach building stock in the spirit of the New European Bauhaus?

In this NEB Action, we are developing a solution that 

1.   makes the social potential of this idea 

2.   systematically applicable to many buildings, 

3.   o�ering a more ecological alternative (e.g. by using wood 

and glass) and still 

4.   representing an economically a�ordable option.

�7�K�L�Q�N�L�Q�J���E�H�\�R�Q�G���H�Q�H�U�J�\���H	n�F�L�H�Q�F�\
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The idea of the winter garden as a 
�/�#� �-�(���'�����0�¥� �-���5�*�)� ���$�.����� �$�)�"���!�0�-�/�#� �-��
developed in Neuperlach in an 
ecological and inclusive way.
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Kompass des Neuen 
Europäischen Bauhauses

Abbildung: New European Bauhaus

Left: New European Bauhaus Compass 
Right: Typical buildings of the 1960s and 1970s in Neuperlach-Nord, 2023

In contrast to the traditional market economy model, there is a 

growing realisation that, in addition to economic criteria, other 

criteria are crucial for a balanced share of the earth's resources. 

The construction industry has an enormous responsibility: it is 

accountable for 40 % of global CO2 emissions and for 60 % of 

the waste produced worldwide. 

The most important tool for measuring the impact of our NEB 

Action is the New European Bauhaus Compass. The NEB 

Compass re�ects the close relationships between social, eco-

logical and structural factors. Our project is located within the 

values and principles of the compass as follows:

Beautiful (Ambition II-III) 

The existing buildings are adapted to today's living require-

ments using the solution developed in the NEB Action. The win-

ter gardens create a variety of utilisation options that contribute 

to well-being in various ways. People's interaction with each 

other is increased through an improved activation of the entran-

ce area on the ground �oor.

Sustainable (Ambition II-III)

To avoid demolition in the future, the main goal of the NEB 

action is to preserve and continue to use the existing building 

fabric. Energy-e�cient refurbishment with renewable and 

recyclable materials reduces the ecological footprint of the resi-

dents and increases the lifespan of the buildings. A new mix of 

di�erent apartment sizes enables better utilisation of the living 

space.

Together (Ambition II-III)

The solution improves the social mix and participation of people 

in the neighbourhood through various factors. These include 

greater �exibility of use for the �ats, retention of existing rents 

and an increased number of barrier-free �ats.

Participatory Process (Ambition I-II)

In cooperation with the main stakeholders, di�erent perspecti-

ves are considered, including residents, owners, construction 

companies and cultural professionals. At the end of the project, 

a summary of the results will be produced to enable people 

across Europe to participate independently in transformation 

processes in large housing estates. A short �lm will play a spe-

cial role in communicating the complex interrelationships of the 

project in a low-threshold way.

Multi-level engagement (Ambition II)

A local solution for Neuperlach is being developed with the 

involvement of the city administration. The solution serves as a 

basis for replication on a European level.

Transdisciplinary Approach (Ambition I-II)

To solve this task, social, ecological, technical and economic 

aspects are considered simultaneously. For this reason, a co-

operation with various scienti�c disciplines, of the construction 

and property industry, the administration and cultural professio-

nals is taking place.

Today for tomorrow 
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The goals of the NEB Action go far beyond economic 
� �¦���$� �)���4���÷���$�)���/�#� ���.�+�$�-�$�/���*�!���/�#� ����� �2�����0�-�*�+� ���)�������0�#���0�.�á��
Beautiful, Sustainable, Together.
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�G�S�E�d�u�c�a�t�i�o�n�a�l�V�e�r�s�i�o�n

�?

Left: Options for dealing with unrenovated residential buildings in large housing estates 
Right: Typical buildings of the 1960s and 1970s in Neuperlach-Nord, 2023

�8�V�L�Q�J���W�K�H���E�X�L�O�G�L�Q�J�V�Ã���O�L�I�H���F�\�F�O�H���H	n�F�L�H�Q�W�O�\

Two approaches currently dominate the construction practice 

when dealing with residential buildings from the 1960s and 

1970s: Replacement building or a façade insulation. Howe-

ver, these two options take insu�cient account of the long life 

cycles of buildings.

First demolition, then new construction - sustainable?

1The demolition of an existing building and the construction 

of an inexpensive replacement building, preferably serially 

constructed, is often used to alleviate the housing shortage. 

The number of social housing units is declining continuously 

because many old �ats are no longer tied to the regulations 

and the proportion of a�ordable �ats in new buildings is being 

reduced to a minimum because laws, standards and requi-

rements make new buildings expensive and unpro�table in 

the social sector. Two thirds of the time, the main reason for 

demolishing a residential building is to build a new residential 

building on the same site – the consumption of resources is 

ecologically and culturally unacceptable on this scale.

Conventional façade insulation – sustainable?

The other practise is the continued use of a depreciated 

existing building by using up the structural substance of the 

building. By replacing windows and external thermal insulation 

composite systems (ETICS), buildings are only refurbished 

where the refurbishment pays for itself within a few years 

through subsidies and rent increases. Core refurbishments are 

the exception. Combining the necessary energy and tech-

nical refurbishment with social aspects (for example adding 

spaces), is rarely discussed and is considered uneconomical.

What is there in between?

None of these options can be described as sustainable in the 

sense of the NEB Compass. Our NEB Action therefore looked 

for a new solution – inspired by the idea of making the insula-

tion “habitable”...

Demolition or façade insulation? 

BUILDING MINIMUM
REFURBISHMENT

FACADE 
INSULATION

NEW SOLUTION? DEMOLITION
+ REPLACEMENT
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Façade insulation or replacement 
���0�$�'���$�)�"�á���/�#� �.� �����-� ���/�#� �����0�-�-� �)�/��� �3�/�-� �(� �.��
that dominate the construction practice.
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�G�S�E�d�u�c�a�t�i�o�n�a�l�V�e�r�s�i�o�n

�?

�G�S�E�d�u�c�a�t�i�o�n�a�l�V�e�r�s�i�o�n

The search for a solution other than façade insulation or re-

placement building led us to the principle of the ‘habitable 

insulation’. An additional layer of space in front of the buildings 

extends the �ats and contributes to a lower heating energy 

demand as a thermal bu�er zone.

Customisable timber construction – The wooden shelf

A modular timber construction principle was developed as part 

of the NEB Action. Wooden walls are positioned at regular 

intervals across the façade (1). The timber ceilings are placed 

on top of these bulkhead walls (2). As the façades in Neu-

perlach have many projections and recesses, the depth of the 

construction varies between 2.50 and 4.00 metres. Depending 

on the planning, single glazing (3) or an insulated exterior wall 

(4) is used to �nish the façade. 

New variety of use

Additional space is created between the old and the new 

building envelope, which increases the variety of uses for the 

�at and thus the opportunities for social interaction. When the 

façade is open, the winter garden can be used like a loggia. 

When closed, the winter gardens o�er additional living space 

for a large part of the year, as well as new (circular) routes 

within the �at. Rooms that were previously isolated from each 

other can be used together via the winter garden. The buil-

dings are optimised in terms of energy e�ciency, while at the 

same time the opportunity is taken to design �oor plans that 

are usable in the future. The functionality and e�ects of this 

principle are explained in more detail on the following pages.

"The habitable insulation" 

Bottom left: Revised options for dealing with unrenovated residential buildings in large housing estates
Top left: Wooden shelf principle for the realisation of a “habitable insulation”
Right: Exemplary �at design after refurbishment with a winter garden façade, model photo

BUILDING MINIMUM
REFURBISHMENT

FACADE
INSULATION

NEW SOLUTION
THE HABITABLE INSULATION

DEMOLITION
+ REPLACEMENT

1

2

3

4
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The new spaces 
can be used in 
�1���-�$�*�0�.���2���4�.�á��
Loggia, playroom, 
dining area, …
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�G�S�E�d�u�c�a�t�i�o�n�a�l�V�e�r�s�i�o�n

Left: Comparing the energy costs of di�erent options for the representative building in Neuperlach
Right: Flat after refurbishment with the "wooden shelf", exemplary design, model photo

Comfortable Living 

FACADE INSULATION SHELF NEW BUILDING

Neuperlach's residential buildings have major de�cits in terms 

of energy e�ciency. Heat is lost through exterior walls with 

little or no insulation. Refurbishment is necessary to reduce 

heating demands, save (fossil) resources and save residents' 

heating costs.

�7�K�H���V�K�H�O�I�������D���E�X	k�H�U���I�R�U���H�Y�H�U�\���V�H�D�V�R�Q

The wooden shelf in front of the new building acts as a thermal 

bu�er zone. The solar radiation heats the air in this interme-

diate space and increases the thermal insulation in winter. 

The single-pane glazing of the winter gardens saves costs and 

resources. In summer, the façade of the bu�er zone can be 

opened, functioning as a loggia and shading the building.

Proving energy savings

The simulation of the energy demand over the course of the 

year, which consists of heating, hot water and electricity, 

con�rms the e�ect of the bu�er zone. Compared to the existing 

building, 48 % of the heating energy is saved. This exceeds 

the savings of a conventional façade renovation with a com-

posite system insulation and window replacement by 10 %. In 

comparison, a new building saves up to 62 % heating energy 

compared to the unrenovated existing building. The simulation 

shows that there is not only an urgent need for action in terms 

of energy-e�ciency, but that there is also considerable poten-

tial for savings.
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warm in winter and shaded in summer.
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The energy demand for operation is the largest factor in a 

building's carbon footprint - but not the only one. Other key 

measures to reduce the CO2 impact are the preservation 

and continued utilisation of existing buildings and the use of 

renewable building materials. As much CO2 as possible should 

be stored and as little as possible should be released during 

construction.

Photovoltaics as additional energy potential

Despite these measures, the life cycle of a building cannot 

be completely climate-neutral without additional solar harves-

ting. To calculate the positive e�ect of using PV on the façade 

or roof, the alternative generation of electricity must also be 

considered. To simplify the analysis, we have excluded this 

aspect, knowing that this additional bu�er can be used posi-

tively if required. To simplify the abstract CO2 balancing, we 

have illustrated the e�ects on the personal footprint of the 

individual residents. The aim of the investigation was also to 

increase the number of potential residents and thus the space 

e�ciency.

Meeting the CO 2 budget goals

All measures together can reduce the per capita CO2 load to 

such an extent that housing takes up less than 25 % of the 

personal CO2 budget of two tonnes of CO2 equivalents per 

year. The winter garden solution therefore undercuts the per 

capita CO2 budget of a replacement building by 8% through 

saving on demolition and construction energy.

Left: Comparing the ecological footprint of di�erent options for the representative building in Neuperlach 
Right: Added green building envelope in timber construction, exemplary design

Reducing the ecological footprint

FACADE INSULATION SHELF NEW BUILDING

�G�S�E�d�u�c�a�t�i�o�n�a�l�V�e�r�s�i�o�n
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Refurbishment in Neuperlach is urgently needed 
so that every resident can reduce their personal 
ecological footprint.
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Left: Comparing the di�erent use and �exibility of �ats for the representative building in Neuperlach 
Right: Flat after refurbishment with the "wooden shelf", exemplary design, model photo

�)�O�D�W�V���I�R�U��	m�H�[�L�E�O�H���X�V�H
In order to ensure the long-term durability of residential buil-

dings in large housing estates, �exible �oor plans must be 

created that adapt to the needs of the residents. The aim is 

to o�er living space for a variety of living concepts: Families 

of di�erent sizes and ages, couples, �at-sharing communities, 

single individuals.

Multiple usage of rooms

The spaces created within the wooden shelf allow di�erent 

categorisations of individual rooms. Small rooms, such as the 

typical children's rooms of 9 m2 that are often found in Neu-

perlach, receive an upgraded through the bu�er room. The 

new spaces can be used as common areas, while retaining 

the possibility of separate private rooms. The rooms can be 

used in �exible ways, and the traditional utilisation of the 

rooms is dissolved.

Longer life cycle through appropriation

The �at adapts to the needs of the residents. Accessibility 

via several doors per room enables di�erent a�liations of the 

space. The �owing space can still be divided into individual 

rooms by closing the doors. We have learnt from old buildings 

from the 1900s, which function similarly in terms room sequen-

ces, that the life cycle of such buildings is signi�cantly longer. 

The �exible usability of �oor plans extends the life cycle of the 

residential buildings in Neuperlach.

FACADE INSULATION SHELF NEW BUILDING
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Whether it's a reading corner, sewing 
�-�*�*�(�à�������'���*�)�4���*�-���"�-� � �)�#�*�0�.� ���÷���/�#� ��
residents decide on how to use the 
���0�¥� �-���5�*�)� �ß
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Left: Comparing the rent level of di�erent options for the representative building in Neuperlach 
Right: Concept drawing of the proposed economic model

The previous investigations have shown that, with appropriate 

adaptations, the existing building stock can ful�l current eco-

logical standards and future demands for �exibility. But how 

do we deal with the lack of accessibility? And how can such 

interventions in the existing building stock be �nanced without 

imposing rent increases on residents? How can we expand the 

housing mix, for example by adding age-appropriate one- and 

two-bedroom �ats?

�$���Q�H�Z�O�\���E�X�L�O�W���H�[�W�H�Q�V�L�R�Q���D�V���S�U�R�E�O�H�P���V�R�O�Y�H�U

Not all de�cits can be remedied by adapting the existing buil-

ding. As part of the overall package, an extension is therefore 

useful to compensate for the de�cits in the existing building 

that cannot be solved by the winter garden façade. 

�$�F�F�H�V�V�L�E�L�O�L�W�\���½���$	k�R�U�G�D�E�L�O�L�W�\���½���+�R�X�V�L�Q�J���P�L�[

On the one hand, the extension can cross-�nance the costs of 

the refurbishment of the existing building and the shelf through 

new rentable space without increasing the rent in the existing 

building. On the other hand, the preservation of the existing 

building creates a basis to discuss those new building rights 

that could be used to create barrier-free �ats in the extension. 

Previous studies (“Neuperlach ist schön”) have shown that this 

addition can be integrated well in terms of urban development.

The model shows that rents do not have to be increased if the 

costs are o�set by additional space. The combination of refur-

bishment and densi�cation also enables a socially desirable 

and diverse mix of residents.

�$���Y�H�U�V�D�W�L�O�H���D�Q�G���D	k�R�U�G�D�E�O�H���S�D�F�N�D�J�H

NO REFURBISHMENT SHELF SHELF + EXTENSION NEW BUILDING
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The socially acceptable 
refurbishment of the building 
stock is possible and would enable 
���0�$�'���$�)�"���(���)�4���������$�/�$�*�)���'���£���/�.�ß
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Left: Comparing the pro�tability of di�erent options for the representative building in Neuperlach
Right: Existing building with barrier-free extensions, exemplary design, model photo

The central concern is to realise the measures without increa-

sing rents for the existing residents and keep the return for the 

owners economically. This can be achieved by adding a newly 

built extension to the existing stairwell.

�2�E�W�D�L�Q�L�Q�J���E�X�L�O�G�L�Q�J���U�L�J�K�W�V���L�Q�V�W�H�D�G���R�I���E�X�\�L�Q�J���D���J�U�H�H�Q	l�H�O�G���V�L�W�H

The decisive factor is avoiding the purchase of land that would 

otherwise be necessary for a new building on a green�eld site. 

The model is based on increasing land value derived from the 

current Munich land value tables. Additional savings are achie-

ved because the extension can be built directly onto the existing 

stairwell (up to a size of approx. 60 % of the existing volume).

The chart shows: The combination of the increased value and 

the construction costs for extension and refurbishment results 

in a range for the size of the extension (40 % and 60 % of the 

existing building volume) in which the return is higher than the 

social housing construction on green�eld sites (calculated with 

subsidy costs by the City of Munich) and is therefore pro�table 

from an economic point of view.

Economically sensible

NO REFURBISHMENT / SHELF                    SHELF + EXTENSION                      NEW BUILDING
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»Property entails obligations. Its use 
shall also serve the public good.« 
Art 14 (2) German Basic Law 
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Left: Comparing the level of accessibility in di�erent options for the representative building in Neuperlach
Right: Flat after refurbishment with the "wooden shelf", exemplary design, model photo

Lack of accessibility in Neuperlach

A serious problem with the existing buildings in Neuperlach is 

that there are only few barrier-free �ats. The existing typolo-

gy in Neuperlach is characterised, among other things, by a 

stairwell on the façade. In many cases, the lift has an inter-

mediate landing, meaning that the residents must walk either 

half a �oor up or down to their �ats. Replacing the stairwell to 

ensure barrier-free access to the �ats would not only be an im-

mense �nancial outlay but would also require many resources. 

Furthermore, the interior of the �ats cannot be converted to be 

barrier-free. Su�ciently large door openings, adequate mano-

euvring space and threshold-free room transitions cannot be 

created at a reasonable cost.

�8�W�L�O�L�V�L�Q�J���W�K�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���W�K�H���H�[�L�V�W�L�Q�J���E�X�L�O�G�L�Q�J

To enable cost-e�ective and close to home barrier-free living, 

an extension to the existing stairwells is suitable. The most 

e�cient solution for this extension is to place the newly built 

�oors at the level of the intermediate landings and thus at the 

existing lift exits. With wheelchair-accessible �oor plans in the 

extension, barrier-free �ats are implemented. As a result, one 

barrier-free apartment can be realised for two existing �ats.

Enabling barrier-free living

FASSADE INSULATION SHELF + EXTENSION NEW BUILDING
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�? �?

Left: Comparing the resident mix in di�erent options for the representative building in Neuperlach
Right: Flat after refurbishment, exemplary design, model photo

Over the course of a lifetime, home requirements change seve-

ral times: a student has di�erent housing needs than a family, a 

family needs more space than a pensioner. The building stock 

analysed in Neuperlach largely consists of �ats with three rooms 

or more and is therefore unsuitable for many living conditions.

�0�L�[���R�I��	m�D�W�V���U�H�V�X�O�W�V���L�Q���D���P�L�[���R�I���U�H�V�L�G�H�Q�W�V

The newly built extension provides the opportunity to expand 

the building stock with one- and two-bedroom �ats. The housing 

on o�er is therefore better suited to the needs of the residents 

and promotes the social mix of the local population.

Moving without uprooting

People who are rooted in Neuperlach, have lived there for de-

cades and would like to stay there. They are living in a �at that 

is possibly too large due to their changed living situation, can 

move to a barrier-free new-build �at in the same location with 

little e�ort. This option must be combined with a �at exchange 

and subsidy programmes to maintain the low rents of existing 

apartments. This action would free up larger �ats for people in 

life phases with more space needed.

�,�W�
�V���D�O�O���L�Q���W�K�H���P�L�[

FASSADE INSULATION SHELF + EXTENSION NEW BUILDING
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The results of our NEB Action should make it possible for all 

stakeholders to participate in the discussion about the future of 

Neuperlach. There are many di�erent perspectives on the topic 

of redevelopment, which are brie�y re�ected in the following. 

The building itself

The building itself has no voice, but its structure essentially 

de�nes the rules of what makes sense and is possible in terms 

of refurbishment. After 60 years, the majority of buildings is 

under considerable pressure to be renovated and modernised.

The current residents

The interest in a�ordable housing is the residents' top priority. 

Refurbishment should not lead to displacement for �nancial 

reasons. In addition to the positive aspects that make Neu-

perlach a neighbourhood with a high level of life satisfaction, 

there are negative aspects that need to be addressed (lack of 

space for non-consumer interaction, small and no barrier-free 

�ats). Socially acceptable refurbishment measures are requi-

red, as are �at exchange and subsidy programmes to maintain 

existing rents.

The owners

The group of owners essentially has an economic interest to 

ensure the long-term continued operation of the buildings. This 

requires an appropriate return on investment. The necessary 

investment must be economical. In the case of buildings, this 

can be achieved through higher utilisation, for example.

The future residents

What are the long-term forecasts for population development 

and what needs will arise? We are assuming a society that in-

creasingly lives in �uctuating diverse communities. Our �exible 

housing concepts can respond to this better than the chamber-

like �oor plans of the existing housing stock.

The lawyers

Many legal questions remain unanswered, from building law to 

monument protection, �re protection and subsidy guidelines. A 

proposal must free itself from these requirements to the extent 

that it must �rst and foremost establish a generally valid ability 

to act, building a base for the speci�c concretisation of indivi-

dual cases.

NEBourhoods

In the course of the project, there emerged many possible 

links to other NEBourhoods ideas. The inclusion of wildlife 

in the façade design or the integration of solar panels on the 

winter gardens – there are many ways to make refurbishment 

even more attractive. 

The environment

Every development must be sustainable. The impact on the 

people not directly a�ected must be taken into account and 

weighed up against the interests of other stakeholders – be-

cause climate change a�ects everyone. 

The culture

The question of "beauty" raised in the NEB Compass or – to 

put it more broadly – the cultural localisation of our living envi-

ronment is a key aspect that in�uences our well-being. How do 

we locate ourselves as human beings in all the architectural 

legacies and in the face of all the challenges? Art and culture 

provide answers to this question. Architecture creates images 

that enable a shared vision - a shared idea of how our future 

can succeed. The designs of "Redesigning Housing Structu-

res" want to contribute to this.

Convincing

Right: Barrier at the entrance to a residential building in Neuperlach, 2023
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It is in our own 
hands to shape 
our future 
together.
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CCrreeaattiinngg  NNEEBBoouurrhhooooddss  TTooggeetthheerr

Abbildung: NEBourhoods / ADEPT

Kooperation zwischen der Professur für 
Entwerfen, Umbau und Denkmalpflege der 
Technischen Universität München und der OTH 
Regensburg, Lehrgebiet Entwerfen, Konstruieren 
und digital gestütztes Realisieren

Team: Andreas Hild, Andreas Müsseler, Mascha 
Zach, Stefan Gruhne, Caroline Dietlmeier, 
Thomas Auer, Simon Pytlik

Left: Organisational diagram of "Creating NEBourhoods Together" 
Right: Workshop "WohnWeisheiten", 2024

Creating NEBourhoods Together

Neuperlach was funded by the EU as a lighthouse demons-

trator for the New European Bauhaus until 2025 to ensure 

climate-friendly, inclusive and beautiful living and working in 

the district. Together with citizens, creatives and researchers, 

ideas were developed in and for Neuperlach, start-ups were 

founded and projects were realised that improve the quality 

of life, make everyday life easier and contribute to clima-

te protection. The focus lay on the public space, attractive 

living, energy communities and local mobility as well as youth 

culture, nutrition, circularity and biodiversity. A MakerSpace 

in Neuperlach invited people to experiment and try things out, 

start-ups tested their solutions on site. Together, we planned 

the future of Neuperlach: beautiful, sustainable and inclusive!

Project course

The NEB Action took 21 months to complete. At the Technical 

University of Munich, Stefan Gruhne, Mascha Zach and Prof. 

Andreas Hild from the Chair of Architectural Design, Rebuil-

ding and Conservation as well as Simon Pytlik and Prof. Tho-

mas Auer from the Chair of Building Technology and Climate 

Responsive Design were involved. Caroline Dietlmeier and 

Prof. Andreas Müsseler from the Ostbayerische Technische 

Hochschule Regensburg (Chair of Design, Construction and 

Realisation) completed the team. The NEB Action was profes-

sionally supported by the B&O Group in the �eld of constructi-

on technology and construction costs. The voices and opinions 

of the stakeholders were included in discussions. 

In addition, the work results of student projects were presented 

for discussion and the range of implementation options were 

examined by the students' contributions. As part of the NEB 

Action and in collaboration with the NEBourhoods Transition 

Hub, architect Enrica Ferrucci (ichbaumit) developed the 

WohnWeisheiten workshop format, which allowed Neuperlach 

residents to present their housing biography in a playful way.

Spreading the word

A key milestone was the exhibition at the Kulturhaus Neu-

perlach in September 2024, curated by Enrica Ferrucci. An 

approx. 9-minute documentary �lm was produced by Prof. 

Andreas Kretzer, which illustrates the potential of the project 

idea by �lming large-format models. The �lm, which is easy to 

communicate within the European context, is supplemented 

by a brochure that explains the most important content in a 

simple way. The publication follows at the end of the project 

(until 31 December 2024) and will serve as a guide for muni-

cipalities and other decision-makers throughout Europe facing 

similar challenges to Neuperlach.

Together
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Left: Residential buildings in Neuperlach, model photo
Right: Theodor-Heuss-Platz Neuperlach, 2023

Every change must build on what already exists. This also me-

ans that whenever we want to change something, we must start 

with what we already have. The larger and more extensive our 

artefacts are, the more important they are. Our building stock is 

the largest and most extensive artefact we have as humanity. 

If we want to continue to use this artefact, the city, we will have 

to develop it. We will have to modernise it, adapt it to new 

needs, and bring it into the future. We must change our cities 

precisely to the extent to which we are changing. This develop-

ment will only work together and requires proposals that to 

discuss, evaluate and develop. “Redesigning Housing Struc-

tures” proposes how the transformation of a neighbourhood 

could succeed. This proposal attempts to address ecological, 

structural, economic, architectural and – perhaps most import-

antly – social issues and weigh them up in a balanced way.

“Redesigning Housing Structures” describes a possible de-

velopment step for large housing estates using the example 

of Neuperlach: The process of rebuilding the city has been 

practised for centuries, adapting the city to new challenges. 

Preservation is not an option. 

The challenges we face today are met with options for action 

– pointing out the dangers of inaction. Development is only 

made possible if we discuss and weigh up such proposals like 

“Redesigning Housing Structures”.

A new culture of rebuilding in Neuperlach 
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There is new magic 
in every beginning.
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We would like to thank all students involved:

Summer Semester 2024:  Lilli Dolderer, Stephanie Fonseca 

Azzi, Nathan Gillet, Yutong He, Constantin Heid, Ann-Kath-

rin Höltkemeier, David Keller, Maximilian Kroth, Marie-Ange 

Mathevet, Rosanna Obermeder, Clarissa Posten, Sara Rajala, 

Jonas Teichmann, Lucia Tomasetti, Dennis Vershynin, Yunfei 

Wang, David Weiler, Peng Zhang

Winter Semester 2023/24: Mohamed Ahmed, Florian Bra-

mann, Sungho Choi, Valentin Erlmeier, Julia Fathmann, 

Aleksander Geisler, Raphael Großmann, Santiago Harfuch, 

Kamil Hofmann, Lilly Kandzia, Yanina Kholodova, Hadiel-Or-

nella Khuri, Theresa Klingler, Rodion Kosmin, Maya Krumova, 

Patric Kuttler, Judith Leonhard, Anna Lüßmann, Amelie Martin, 

Annabel Matzdorf, Rudi Meier, Carlos Meza Colin, Sebastian 

Orner, Lennart Reidelbach, Katrin Schneyer, Anna Schöf-

berger, Johanna Sigloch, Victoria Singleton, Darko Tushev, 

Philipp Unger, Selin Uyarlar, Philip Valkov, Pauline Wessel

Teaching: Barbara Brinkmann, Khaled Mostafa
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Right: Three-dimensional sectional drawing of the building envelope in timber construction, exemplary design
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Technische Universität München

Chair of Architectural Design, Rebuilding and Conservation: 

Prof. Andreas Hild, Stefan Gruhne, Mascha Zach, 

Alicia Albrecht, Celina Mandl

Chair of Building Technology and Climate Responsive Design: 

Prof. Thomas Auer, Simon Pytlik

Ostbayerische Technische Hochschule Regensburg

Chair of Design, Construction and Realisation: 

Prof. Andreas Müsseler, Caroline Dietlmeier 

Contact

NEB Action:

Stefan Gruhne

E	 Weiterbauen@NEBourhoods.de

T	 0049 089 289 22867 

Project Coordinator: 

Dr. Sylvia Pintarits

City of Munich, Department of Urban Planning & Building  

Regulations, European and International A�airs (MUC)

E	 NEBourhoods@muenchen.de

T	 0049 89 23326997

M	 0049 1525 6808634

www.NEBourhoods.de 
@NEBourhoods 

“Creating NEBourhoods Together – designing beautiful,  

environmentally friendly and future-proof neighbourhoods  

together� is one of of the six lighthouse demonstratots for the 

New European Bauhaus (NEB) of the European Union.

Duration: 1.10.2022–31.3.2025

Programme: Horizon Europe

Project No: 101080052

Funding by the European Union: € 5 million

Co-funding by the City of Munich: € 0.6 million

Views and opinions expressed are those of the author(s) only 

and do not necessarily re�ect those of the European Union. 

Neither the European Union nor the granting authority can be 

held responsible for them.
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Right: "Wohnen Weiterbauen" �lm image  
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Link to the short �lm  »Wohnen Weiterbauen« 

on https://www.NEBourhoods.de
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