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Objective and reason for the project  
 
The aim of the research project was to develop an architecturally, socio-ecologically and energy-
technically sustainable concept for the conversion of the dormitory of a former chemical technical college 
from the 1950s to the 1960s into the first plus-energy building in Slovakia.  
 
Today, the dormitory is used by Nová Cvernovka, an important socio-cultural centre in a northern district 
of Bratislava. For the existing dormitory with a total floor area of approx. 6,500 m2, new communal as well 
as low-cost forms of housing (CoHousing), office and studio uses for non-governmental organisations and 
social innovations as well as public supplementary functions (day care centre, café) were to be consid-
ered as programmatic uses. The concept aims at an innovative, sustainable and resilient conversion of 
the existing building: From an energy point of view, a plus-energy building is to be realised that generates 
more energy than it consumes on an annual average through the use of renewable energy sources (eco-
logical benefit); from an economic point of view, favourable rents as well as low operating and life cycle 
costs are aimed for (economic benefit); and through the participatory development and communal use of 
the residential and service areas, the conditions for a responsible and inclusive community of residents 
are created (social benefit). For Slovakia, the re-use of derelict buildings in consideration of high ecologi-
cal sustainability goals with intensive participation of future users - here especially actors from the crea-
tive industry and residents in shared flats - represents a major social innovation. 
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Presentation of the work steps and the methods applied 
 
The research project is based on a socio-ecological approach of applied and transformative research, in 
which methods of integral and participatory planning were used for a holistic project development. The 
close involvement of the foundation and the residents in the process was an important component of the 
strongly knowledge transfer and implementation-oriented project. The project was processed in eight 
work packages (WP), each of which was carried out under the leadership of the responsible project part-
ners of the interdisciplinary team and coordinated by the FHP as the main applicant. The preparation of 
the overall ecological concept and the management of the integral planning (WP1), the conception and 
implementation of the homepage (WP2) as well as the project management and administration (WP8) 
were the responsibility of the Potsdam University of Applied Sciences. The development of a concept for 
communal forms of living and the monitoring of the participation process (WP3) were carried out by id22: 
Institute for Creative Sustainability. The Passive House Institute Slovakia (iEPD) was responsible for the 
determination of the energy status (WP4) and the conception of a plus-energy building (WP5), and the 
preparation of the final planning documentation for the project (A6) as well as the coordination of com-
munication and public relations (WP7) were the responsibility of the Cvernovka Foundation. 
 
Methodologically, in addition to qualitative interviews and quantitative surveys of the current residents of 
the dormitory, research, analysis and visits to social-ecological model projects were of particular im-
portance for the development of the CoHousing concept and the ecological measures. The energy calcu-
lations for optimisation to the passive house standard were carried out with the PHPP software, and lES-
ve was used for thermodynamic simulations and calculations of the PV system. The knowledge integra-
tion of all concepts as well as spatial, structural, technical and social measures into the design was car-
ried out by the commissioned architects in the context of integral planning.  
 
A homepage called "Building Social Ecology" serves as a central component for knowledge transfer and 
as inspiration for the design process. On the homepage, existing social-ecological building projects and 
typical design elements that occur in these projects were documented. The conceptual basis for the de-
sign of the homepage was the methodology of "A Pattern Language" by Christopher Alexander, Sara 
Ishikawa and Murray Silverstein (Alexander et al. 1977). In generalised form, patterns are combinable, 
interrelated and synergistic design elements that can serve architects, project developers and residents 
as a source of inspiration for the development of their own social-ecological projects. 
 
Results and discussion 
 
Overall ecological concept and plus-energy building: To realise the conversion to a plus-energy building, 
thermal upgrading of the envelope surfaces to the passive house standard including new windows, a 
ventilation system with heat recovery and the installation of low-temperature ceiling panels for heating 
and cooling are required. The planned PV system with an output of approx. 100 kW provides more than 
enough electricity on an annual average to operate the heat pump for heat generation, thus ensuring the 
PlusEnergy standard. The PV system is planned as a fully integrated design in the shed roof construction 
of the planned roof extension and is a visible sign for the use of renewable energies. 
 
As green-blue infrastructures, green facades, hydroponics, a rooftop greenhouse as well as facilities for 
rainwater and greywater utilisation with retention areas are planned. Through the preservation of the ex-
isting building stock, a "strategy of minimal interventions" and a recycling-oriented material concept, the 
existing grey energy is largely preserved and the amount of construction waste and other grey energy is 
reduced in comparison to a new building or a more extensive renovation. Further ecological and eco-
nomic benefits can be expected from the shared use of common spaces, services and objects, e.g. in the 
form of option rooms, cluster living or through the planned sharing offers in the mobility sector. 
 
CoHousing and participation: In a participatory planning process with the Cvernovka Foundation and the 
current residents, a site-sensitive mix of housing forms was developed, which are to be implemented as 
micro-apartments, shared flats and cluster flats. The building structure has proven to be very suitable 
and flexible for the planned conversions; only minimal interventions are required for installation cores, 
adaptation of the interior fittings and new staircases required for fire protection.  
 
The exchange with community representatives in Nová Cvernovka has shown the importance of effective 
strategies and tools to involve residents, especially with regard to digital communication and online meet-
ings and to motivate them to continuously participate in the planning and implementation process.  
 
Knowledge transfer and homepage: The analysis of built examples and especially the visits to already 
realised model projects in Berlin and Vienna were important experiences to evaluate the decisions made 



in the design process. Only after many years of practice can a statement be made as to whether certain 
spatial, technological or social solutions and innovations have proven themselves or not. The homepage 
https://www.buildingsocialecology.org/ documents 24 model projects and a catalogue of 27 social-
ecological design patterns that have proven to be a useful tool in planning and can be used by other pro-
ject developers, architects and other actors when designing their own projects. 
 
Public relations and presentation 
 
In October 2021, a public presentation of the results of the research project took place in Bratislava be-
fore various political leaders of the city of Bratislava, the self-governing region and other institutional rep-
resentatives from Bratislava. The project documentation provided in the report annex is the basis for the 
further steps under licensing law. In autumn 2022, the public and the authorities will be informed about 
further development phases of the project. 
 
Conclusion 
 
The project shows that a building modernisation of the former residential home into a plus-energy build-
ing with a diverse mix of uses and communal forms of living is possible at a reasonable cost. The project 
has the potential to serve as a model for similar modernisation projects in Slovakia. Conflicts of objec-
tives such as higher investment costs for ecological and energy standards ("plus-energy building") ver-
sus socially acceptable financing ("affordable housing") could not be resolved within the framework of the 
research. 

 
Deutsche Bundesstiftung Umwelt  £  An der Bornau 2  £  49090 Osnabrück  £  Tel  0541/9633-0  £  Fax  0541/9633-190  £  http://www.dbu.de 

 
 



CMI. BA - Centre for Metropolitan Innovation in Bratislava           

 

 

Table of contents 

 

 

5 

Table of contents 

 

Project description sheet ..................................................................................................................................2 

Table of contents ..............................................................................................................................................5 

List of figures ....................................................................................................................................................8 

List of tables ................................................................................................................................................... 10 

List of terms and definitions ........................................................................................................................... 11 

Abstract .......................................................................................................................................................... 14 

1. Introduction ................................................................................................................................................ 17 
1.1  Project and research objectives ........................................................................................................ 17 

1.2  Project structure and report outline .................................................................................................. 18 
1.3  Contribution to the environment and society .................................................................................... 18 
1.4  Model character for Slovakia ............................................................................................................ 19 

2. Nová Cvernovka - Context and actors ......................................................................................................... 20 
2.1  History of origins .............................................................................................................................. 20 
2.2  Organisational structure of the Foundation and ownership ............................................................... 21 

2.3  The building ensemble ...................................................................................................................... 21 
2.4  Future vision of the Foundation ........................................................................................................ 23 

3. State of the art in research and technology ................................................................................................ 24 

3.1  Overall ecological concepts............................................................................................................... 25 
3.1.1  Social ecology ........................................................................................................................... 25 
3.1.2  Social-ecological model projects ............................................................................................... 28 
3.1.3  Integral planning....................................................................................................................... 29 
3.1.4  Green and blue infrastructures ................................................................................................. 30 
3.1.5  Circular construction................................................................................................................. 33 

3.2  CoHousing: community-oriented and inclusive housing projects ........................................................ 34 
3.2.1  CoHousing - term and meaning ................................................................................................. 34 
3.2.2  Participatory planning ............................................................................................................... 35 
3.2.3  Inclusive housing ...................................................................................................................... 36 
3.2.4  Cluster apartments ................................................................................................................... 36 
3.2.5  Typologies of community-oriented forms of housing ................................................................. 38 

3.3  Energy-efficient construction and plus-energy buildings .................................................................... 40 
3.3.1  Energy-efficient buildings ......................................................................................................... 40 
3.3.2  Plus-Energy Buildings ................................................................................................................ 41 
3.3.3  Energy efficiency in the renovation of old buildings and in new construction in Slovakia ........... 43 



CMI. BA - Centre for Metropolitan Innovation in Bratislava           

 

 

Table of contents 

 

 

6 

4. Working process and methods .................................................................................................................... 44 
4.1  Overall ecological concept ................................................................................................................ 45 

4.2  CoHousing ........................................................................................................................................ 46 

4.3  Plus-Energy Building ......................................................................................................................... 46 

4.4  Architectural design and project planning ......................................................................................... 47 
4.5  Public relations ................................................................................................................................. 47 

4.6  Homepage for knowledge transfer ................................................................................................... 47 
4.7  Project management and communication ........................................................................................ 48 

4.8  Project chronology ........................................................................................................................... 49 

5. Project implementation and results ............................................................................................................ 50 

5.1  Development of the space programme, CoHousing and participation process ................................... 50 
5.1.1  Goals for CoHousing in Nová Cvernovka .................................................................................... 50 
5.1.2  Roadmap of the participation process ....................................................................................... 51 
5.1.3  Survey of needs and wishes of current residents ....................................................................... 51 
5.1.4  Analysis of the results from the survey of needs and wishes ...................................................... 52 
5.1.5  Space types for the realisation of CoHousing approaches .......................................................... 53 
5.1.6  Recommendations for project implementation ......................................................................... 54 

5.2  Planning implementation of the project objectives ............................................................................ 57 
5.2.1  Terms of reference and Selection of architects .......................................................................... 57 
5.2.2  Integral planning in practice...................................................................................................... 57 
5.2.3  Building stock ........................................................................................................................... 58 
5.2.4  Representation of the architectural design................................................................................ 58 
5.2.5  Plan representations ................................................................................................................. 71 

5.3  Overall ecological concept ................................................................................................................ 77 
5.3.1  Project understanding of social-ecological building ................................................................... 77 
5.3.2  Specified goals of the ecological concept .................................................................................. 77 
5.3.3  Green and blue infrastructures ................................................................................................. 79 
5.3.4  Building materials, material cycles and infrastructure planning ................................................. 85 
5.3.5  Mobility .................................................................................................................................... 87 

5.4  Energy modernisation and plus-energy concept ................................................................................ 88 
5.4.1  Analysis and evaluation of the initial situation ........................................................................... 88 
5.4.2  Concept for the energy modernisation of the building .............................................................. 89 
5.4.3  Technical design of the heating and cooling supply ................................................................... 90 
5.4.4  Dimensioning the PV system for the plus-energy standard ........................................................ 94 
5.4.5  Building control and use of energy-efficient appliances ............................................................. 97 

5.5  Transformation strategy for Nová Cvernovka .................................................................................... 97 
5.5.1  Conflicting goals ....................................................................................................................... 97 
5.5.2  Scenario analysis for project implementation ............................................................................ 97 
5.5.3  Financing and implementation concept .................................................................................. 103 
5.5.4  Communication strategy ......................................................................................................... 103 

6. Homepage for knowledge transfer: Inspiration through good practice ..................................................... 105 
6.1 Theory and practice of pattern languages according to Christopher Alexander ................................ 105 

6.2  Conceptualisation of a pattern language for social-ecological design elements ............................... 107 



CMI. BA - Centre for Metropolitan Innovation in Bratislava           

 

 

Table of contents 

 

 

7 

6.3  Structure and elements of the homepage ....................................................................................... 108 

7. Conclusions and outlook ........................................................................................................................... 112 

7.1  Reflection on the work process, methods and results ...................................................................... 112 

7.2  Recommendations and transferability of results ............................................................................. 114 

7.3  Further research ............................................................................................................................. 115 

Bibliography ................................................................................................................................................. 116 

Project participants ...................................................................................................................................... 122 

Appendix ...................................................................................................................................................... 124 

A1 - Project documentation of the architects (PLURAL and N.C)  

A2 - Design Brief for Architects (N.C. / FHP / id22 / iEPD)  

A3 - Social*Ecological Co*Housing (id22)  
A4 - Energy Concept Calculations (iEPD)  

A5 - Documentation of the homepage (FHP)  
 

 



CMI. BA - Centre for Metropolitan Innovation in Bratislava           

 

 

List of figures 

 

 

8 

List of figures 

 Fig. 1: Street view of CMI.BA on the Nová Cvernovka campus, rendering. Authors: PLURAL .................................. 1 

Fig. 2: Research fields of action and project partners ......................................................................................................... 18 

Fig. 3: Aerial view of the Nová Cvernovka Cultural Centre 2021. Photo: Ing. arch. Antonije Levičanin ................ 20 
Fig. 4: School building of Nová Cvernovka ca. 1960, Photo: not known ....................................................................... 21 

Fig. 5: Street view of the former dormitory of Nová Cvernovka. Photo: PLURAL, 2022 ............................................ 22 

Fig. 6: Urban development zoning plan ................................................................................................................................. 24 
Fig. 7: Flowchart of the (original) schedule with content dependencies of the work packages ............................ 44 

Fig. 8: Schematic representation of the distribution of use in longitudinal section. Authors: PLURAL ................ 59 

Fig. 9: Construction grid of the building. Authors: PLURAL .............................................................................................. 59 
Fig. 10: Ground floor with public functions, isometry. Authors: PLURAL ...................................................................... 60 

Fig. 11: Staircase access with existing and new staircases, isometry. Authors: PLURAL ........................................... 61 

Fig. 12: Basic unit for living, photo collage.  Authors: PLURAL ......................................................................................... 62 
Fig. 13: Basic model for different flat sizes. Authors: PLURAL ........................................................................................... 62 

Fig. 14: Adaptability: scheme for the location of the installation cores. Authors: PLURAL....................................... 62 
Fig. 15: Housing, view / section of a basic unit. Authors: PLURAL ................................................................................... 63 
Fig. 16: Living with two rooms, floor plan. Authors: PLURAL ............................................................................................ 63 

Fig. 17: Living with two rooms, isometry. Authors: PLURAL.............................................................................................. 64 

Fig. 18: Cluster apartment on level 3, floor plan.  Authors: PLURAL................................................................................ 65 
Fig. 19: Cluster apartment - shared kitchen and living area, isometrics. Authors: PLURAL ...................................... 65 
Fig. 20: Office space on level 2, photo collage.  Authors: PLURAL ................................................................................... 66 
Fig. 21: Office space on level 2, isometry. Authors: PLURAL .............................................................................................. 66 

Fig. 22: Illustration of the construction of the roof extension. Authors: PLURAL ........................................................ 67 

Fig. 23: Working space on level 6, photo collage. Authors: PLURAL ............................................................................... 68 

Fig. 24: Option room on level 6 (roof extension). Authors: PLURAL ............................................................................... 68 

Fig. 25: Roof extension - variants for floor plan organisation. Authors: PLURAL ......................................................... 69 
Fig. 26: Site plan of the future Nová Cvernovka campus. Authors: PLURAL ................................................................. 71 
Fig. 27: Floor plan level 1 - ground floor with public functions. Authors: PLURAL ..................................................... 71 

Fig. 28: Floor plan level 2 - offices and studios. Authors: PLURAL ................................................................................... 72 

Fig. 29: Floor plan level 3 - mixed living and working. Authors: PLURAL ...................................................................... 72 

Fig. 30: Floor plan level 5 - living. Authors: PLURAL............................................................................................................. 73 

Fig. 31: Floor plan level 6 - roof extension. Authors: PLURAL ........................................................................................... 73 

Fig. 32: North-west view (street) in the inventory. Authors: PLURAL ............................................................................. 74 
Fig. 33: North-west view (street) - new planning. Authors: PLURAL ............................................................................... 74 



CMI. BA - Centre for Metropolitan Innovation in Bratislava           

 

 

List of figures 

 

 

9 

Fig. 34: South-east view (courtyard side) of the existing building. Authors: PLURAL ................................................ 74 

Fig. 35: South-east view (courtyard side) - new planning. Authors: PLURAL ............................................................... 74 

Fig. 36: South-west view in the inventory. Authors: PLURAL ............................................................................................ 75 

Fig. 37: South-west view - new planning. Authors: PLURAL ............................................................................................. 75 

Fig. 38: North-east view (courtyard side) in the inventory. Authors: PLURAL .............................................................. 75 
Fig. 39: North-east view (courtyard side) - new planning. Authors: PLURAL ................................................................ 75 

Fig. 40: Perspective from the street side. Authors: PLURAL............................................................................................... 76 

Fig. 41: Perspective from the courtyard side. Authors: PLURAL ....................................................................................... 76 

Fig. 42: Ecological concept for the Nová Cvernovka campus. Authors: ECOboaRD ................................................... 78 

Fig. 43: Overview of the location of planned green-blue infrastructures in CMI.BA. Authors: ECOboaRD.......... 79 

Fig. 44: Representations of the south-east façade of the building. Authors: PLURAL ............................................... 80 
Fig. 45: Location of the planned hydroponic facilities for CMI.BA. Authors: ECOboaRD .......................................... 81 

Fig. 46: North-west façade with new staircase, perspective and floor plan. Authors: PLURAL ............................... 82 
Fig. 47: Greenhouse on the roof terrace. Authors: PLURAL ............................................................................................... 82 

Fig. 48: Roof surfaces on CMI.BA for rainwater collection. Authors: ECOboaRD ......................................................... 83 

Fig. 49: Water concept (quantitative) for CMI.BA on the Nová Cvernovka campus. Authors: ECOboaRD ........... 85 
Fig. 50: Schematic representation of the heat supply with all subsystems. Authors: ECOboaRD .......................... 92 
Fig. 51: Ceiling panel made of aluminium foam and system ceiling made of aluminium foam panels ............... 92 

Fig. 52: Heat supply - cross-section of the system. Authors: PLURAL ............................................................................. 93 
Fig. 53: Heat supply - System representation in floor plan. Authors: PLURAL ............................................................. 93 

Fig. 54: Calculation model for optimising the PV system and thermodynamic simulation ..................................... 94 
Fig. 55: Selection of PV module variants in simulation programme IES-ve, display of the module parameters 95 

Fig. 56: Hourly electricity production of the PV panel during one year ......................................................................... 95 
Fig. 57: Monthly electricity production of the PV panel ..................................................................................................... 95 

Fig. 58: Electricity generation over the course of a whole year ........................................................................................ 96 

Fig. 59: Electricity generation over time - analysis of the three variants by selected months................................. 96 

Fig. 60: Theoretical number of PV panels installed and amount of electricity generated........................................ 96 

Fig. 61: Flow chart for scenario analysis .................................................................................................................................. 98 

Fig. 62: The basic structure for describing a pattern. Author: Michael Prytula, 2021 .............................................. 106 
Fig. 63: Concept for categorising and linking patterns. Author: Michael Prytula, 2021 ......................................... 108 

 
 
  



CMI. BA - Centre for Metropolitan Innovation in Bratislava           

 

 

List of tables 

 

 

10 

List of tables 

Table 1: Overview of different hydroponic farming systems. Authors: ECOboaRD ................................................... 32 

Table 2: Forms of organisation and ownership of community-oriented forms of housing ..................................... 38 

Table 3: Project chronology with important work steps and milestones...................................................................... 49 
Table 4: Demographic data and housing situation of respondents as of September 2020 .................................... 52 

Table 5: Space types of community-oriented forms of housing ...................................................................................... 54 

Table 6: Geometric and energy-related parameters of existing building and planning. Authors: iEPD .............. 89 
Table 7: Input parameters of the climatic properties and calculation of heat losses ................................................ 90 

Table 8: “Raw scenario” I: Ambitious scenario .................................................................................................................... 102 

Table 9: "Raw scenario" II: Moderately ambitious scenario (achievement of some targets) ................................. 102 
Table 10: Examples of the application of the concept of pattern languages............................................................ 107 

Table 11: Overview of the social-ecological model projects on the homepage ...................................................... 109 

Table 12: Overview of the design samples on the homepage ...................................................................................... 111 
 

 

  



CMI. BA - Centre for Metropolitan Innovation in Bratislava           

 

 

List of terms and definitions 

 

 

11 

List of terms and definitions 

This glossary only explains terms that are of particular importance for the understanding of the project report 
and whose meaning cannot be generally assumed. For the common definition of many technical terms, e.g. 
on energy-efficient and sustainable construction, please refer to further sources. 

Glossary on topics of the Federal Office for Building 
and Regional Planning (BBR) 

https://www.bbr.bund.de/BBR/DE/Service/Glos-
sar/glossar_node.html 

Glossary on resource protection from the German 
Federal Environment Agency (UBA) 

https://www.umweltbundesamt.de/sites/de-
fault/files/medien/publikation/long/4242.pdf 

Baunetz-Wissen glossary with more than 4000  
explanations of terms relating to construction  
and architecture 

 

https://www.baunetzwissen.de/glossar/a 

 

Certification systems (also: rating systems for sustainable building or green building certification, are used to 
assess the sustainability of buildings. The most common certificates are BREEAM, LEED and DGNB.  BREEAM 
(acronym for: Building Research Establishment Environmental Assessment Method) was developed in the UK 
and awards according to a simple point system in ten assessment categories. The criteria take into account 
impacts at global, regional, local and indoor levels. Assessment categories: Management, Energy, Water, Land 
Use, Health and Wellbeing, Transport, Material, Pollution, Waste, Innovation. LEED (acronym for: Leadership in 
Energy and Environmental Design) originates from the USA and is based on the British BREEAM with the rating 
categories: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources, Indoor Envi-
ronmental Quality and Innovation and Design Process. The DGNB system (acronym for: German Sustainable 
Building Council) Germany) assesses the overall performance of a building based on criteria for the assessment 
categories: Ecology, Economy, Social and Functional Aspects, Technology, Processes and Location. Rating in: 
Platinum, Gold, Silver and Bronze. It is also referred to as a second-generation sustainability rating- 

Circular economy goes beyond the current linear take-make-waste economy by keeping materials in a cycle. 
It is not only based on the principles of waste prevention, but also emphasises the idea that waste equals food 
and can be harnessed in our already existing system through repair, remanufacturing and recycling processes. 
The use of secondary materials stabilises the stock in the long term. The outflow of waste thus corresponds to 
the inflow of new materials. However, to maintain this cycle, business models and strategies need to change 
to keep products in the loop. Nevertheless, it is a collective effort (by companies, governments and individuals) 
that will allow us to reinvent everything to make our planet more liveable and sustainable.  

CoHousing is now used as an umbrella term for a range of housing forms based on self-organisation and com-
munity orientation. This usually implies a high degree of self-determination of the participants, combined with 
an interest in community building and a long-term vision of sustainability (id22: Institute for Creative Sustain-
ability, 2017). 

Community refers to a group of people with things in common. Community means that people share a place, 
spaces, activities and goals. It can develop organically, be expanded, strengthened or weakened.  

Consistency refers to the internally contradiction-free, consistent coherence in the overall context. In the con-
text of sustainability, the consistency strategy refers to the compatibility of anthropogenic material and energy 
flows with flows of natural origin. 

Cradle-to-Cradle (C2C) From product to new product without loss of material quality. Materials are kept as 
nutrients in a closed cycle. C2C describes the development of products and production processes that avoid 
waste. Instead, materials are kept as nutrients in a closed loop (Braungart o.J.).  

Cradle-to-Cradle Certified™ is a globally recognised but largely unknown measure of safer, more sustainable 
products made for the circular economy. The certification assesses five sustainability categories: Material 
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Health, Material Reuse, Renewable Energy and Carbon Management, Water Stewardship and Social Fairness 
(Braungart n.d.).  

Energy concept is the representation of the interaction of all relevant parameters that influence the energy 
balance of buildings. This includes the natural and technically generated energy flows as well as the respective 
technical, structural or spatial measures such as insulation, systems for using renewable energy sources or nat-
ural or technical ventilation systems. With an energy concept, the optimisation of the overall system is in-
tended with regard to targeted target values. 

Efficiency generally refers to the ratio of a certain benefit or result to the effort required to achieve it. 

Greywater is untreated household wastewater that has not been in contact with toilet waste and does not 
include water from kitchen sinks or dishwashers. Greywater includes used water from bathtubs, showers, bath-
room sinks and water from washing machines and can be treated to produce process water for toilet flushing, 
garden irrigation or for washing machines. 

HOAI (Honorarordnung für Architekten und Ingenieure - Fee Structure for Architects and Engineers) is a legal 
ordinance of the German Federal Government that regulates the remuneration of the services of architects 
and engineers in Germany. It comprises nine service phases and describes the mandatory and additional ser-
vices to be provided thereafter. 

Hydroponics is a method of plant production in which the plants do not take root in soil, but are cultivated 
exclusively in water. in the combination of fish and plant cultivation (aquaculture), an (almost) closed loop 
system is created, also known as an aquaponic system. Through their metabolic processes, the fish release 
nutrients into the water, which are absorbed by the plants. The nutrient-poor water can then flow back into 
the fish tanks, closing the cycle. This closed-loop system enables the recycling of nutrients, metabolic products, 
CO2 and water and thus a resource-saving co-production of fish and plants (Million et al. 2018). 

Nadácia Cvernovka (Cvernovka Foundation, S.C. for short) is the long-term tenant of the Nová Cvernovka 
campus and has the function of principal in the project.  

Nová Cvernovka (New Cvernovka, N.C. for short ) is the name of the entire cultural centre in the former 
chemical college. The building complex consists of the former school building, the former dormitory, a 
connecting building and the adjacent open spaces. In the report, the term is mostly used synonymously with 
the conversion project of the former dormitory into the Centre for Metropolitan Innovation or the community 
of current residents.  

Passive House Standard is a building standard that is energy-efficient, comfortable, economical and environ-
mentally friendly at the same time. The passive house standard is defined by a heating requirement of ≤ 15 
kWh/(m²a). This value is achieved through particularly efficient ventilation technology, minimisation of heat 
losses (effective insulation of exterior walls, floors and roofs) and optimisation of heat generation (best possible 
glazing for passive use of solar energy).  

Plus-Energy Buildings (also called energy-plus-buildings, efficiency-plus-buildings, etc.) generate more en-
ergy from renewable energy sources over the course of a year than they draw from external sources. While the 
term "PlusEnergyBuilding" is usually used in German, the term "Positive Energy Buildings" has become more 
established in international discourse. Therefore, we use the term "Positive Energy Buildings" in the English 
translation. 

Prosumer refers to persons or entities such as households, cooperatives or local businesses that both produce 
and consume energy or other resources (producer + consumer). 

Rainwater management is the collection, drainage, retention and storage of rain (= precipitation from the 
sky) for later sensible use such as irrigation, toilet flushing or as service water. This also includes unsealing of 
surfaces for retention, evaporation and infiltration of rainwater. 

Retention areas or retention areas serve to retain and store rainwater. The rainwater is discharged in a de-
layed or reduced form. This is the only way to ensure that sufficient water is available for evaporation during 
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dry periods. Another advantage is the hydraulic relief of sewers and watercourses and thus the minimisation 
of risk during heavy and extreme rainfall events. 

Sufficiency aims to lower the demand for energy and resources and to reduce consumption, for instance 
through keeping an apartment at a lower temperature or limiting the average residential space per person. 

Synergy is the interaction of elements that, when combined, achieve an overall effect that is greater than the 
sum of the individual elements. 

Systemic consensus is a decision-making procedure from sociocracy that enables a differentiated form of 
voting for small and larger groups. It is not based on a simple majority vote, but on determining the highest 
group acceptance. In this process, the respective resistance of the decision-makers is evaluated in relation to 
the variants available for selection, e.g. with resistance points. The variant with the lowest group resistance 
represents the result. 

Thermal insulation is important to reduce heating and/or cooling needs. The use of sustainable energy 
sources such as solar panels and PV cells, heat recovery from hot water and the use of ambient heat is an 
important second step. 

2000-Watt Society is an energy policy model developed by ETH Zurich. The concrete goal of the 2000-watt 
society is to reduce primary energy consumption/energy demand per person to 2000 watts and the associated 
reduction of greenhouse gas emissions. The overarching goal is to use energy and resources sustainably, 
through conscious consumption behaviour (sufficiency) and in a globally equitable manner. In addition, a tran-
sition to 100 per cent renewable energies must take place. The reduction of primary energy demand must be 
achieved not only through technological developments, but also through social rethinking (Baccini 1999). 
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Abstract 

Context and project goals 

Nová Cvernovka is a significant socio-cultural centre in a former chemical technical secondary school from the 
1950s and 1960s in a northern district of Bratislava. The entire building complex was rented by the Cvernovka 
Foundation from the Bratislava Self-Governing Region in 2016 for an initial period of 25 years and has since 
been used as a cultural and creative centre.  

The aim of the research project was to develop an architecturally, socio-ecologically and energy-technically 
sustainable concept for the conversion of the former dormitory into Slovakia's first plus-energy building. For a 
total floor area of approx. 6,500 m2 , new community-oriented forms of living as well as low-cost living (Co-
Housing), office and studio uses for non-governmental organisations and social innovations as well as public 
supplementary functions (day care centre, café) were to be considered as programmatic uses.  

The concept is intended to be an innovative, sustainable and resilient conversion of the existing building: From 
an energy point of view, a plus-energy building is to be realised that generates more energy than it consumes 
on an annual average through the use of renewable energy sources (ecological benefit); from an economic 
point of view, favourable rents as well as low operating and life cycle costs are aimed for (economic benefit); 
and through the participatory development and community-oriented use of the residential and service areas, 
the conditions for a responsible and inclusive community of residents are created (social benefit).  

Research questions  

What planning, ecological, energy-related and social measures are required to convert the existing hall of res-
idence into a plus-energy building with the above-mentioned programmatic uses and sustainability require-
ments beyond that?   

What does a suitable CoHousing concept look like and what forms of participation and spatial and community-
building measures are suitable for this?  

Which implementation strategies (organisational, financial and political) can be used to realise the developed 
planning concept? 

Work plan and methods 

The research project is based on a social-ecological approach of applied and transformative research, in which 
methods of integral and participatory planning were used for holistic project development. The close involve-
ment of the foundation and the residents in the process was an important component of the strongly 
knowledge transfer and implementation-oriented project. 

The project was processed in eight work packages (WP), each of which was carried out under the leadership of 
the responsible project partners of the interdisciplinary team and coordinated by the FHP as the main appli-
cant. The preparation of the overall ecological concept and the management of the integral planning (WP1), 
the conception and implementation of the homepage (WP2) as well as the project management and admin-
istration (WP8) were the responsibility of the Potsdam University of Applied Sciences. The development of a 
concept for community-oriented forms of living and the monitoring of the participation process (WP3) were 
carried out by id22: Institute for Creative Sustainability. The Passive House Institute Slovakia (iEPD) was respon-
sible for the determination of the energy status (WP4) and the conception of a plus-energy building (WP5), and 
the preparation of the final planning documentation for the project (A6) and the coordination of communica-
tion and public relations (WP7) were the responsibility of the Cvernovka Foundation. 

Each work package comprised several work steps with specific methods: For the overall ecological concept 
and the creation of the homepage, extensive literature and project research, inventories, project visits and 
planning discussions were conducted, among other things. A "detailed design brief" was drawn up together 
with the other project partners as a specification with the planning goals and targeted social and ecological 
benchmarks. The requirements formulated there were the starting point and guideline for all further design 
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planning. For the CoHousing concept, a needs assessment and evaluation of the ideas and expectations of the 
current residents of the dormitory, expert interviews, visits to socio-ecological model projects and a process-
accompanying consultation of the foundation, the architects and the community for the development of a 
context-specific space and function programme were carried out. For the energy considerations, the work 
steps consisted in particular of the calculations of the passive house standard with PHPP software as well as 
the conception of the plus-energy building and the optimisation of the solar system with a thermodynamic 
simulation using the programme lES-ve. 

Results and possible applications  

Overall ecological concept and plus-energy building: The project results show that it is possible to convert the 
building into a plus-energy building. This requires thermal upgrading of the envelope surfaces to the passive 
house standard, new windows, ventilation with heat recovery and the installation of low-temperature ceiling 
panels for heating and cooling. A PV system with a planned output of approx. 100 kW provides sufficient elec-
tricity on an annual average to operate the heat pump for heat generation. The PV system is planned as a fully 
integrated design in the shed roof construction of the planned roof extension and is a visible sign of the use 
of renewable energy. 

In the course of the conversion, green-blue infrastructures will be created in the form of façade greening, hy-
droponics, a rooftop greenhouse and facilities for rainwater and greywater utilisation with retention areas. As 
far as possible, some of the facilities will be self-built (rainwater collection, hydroponics) or innovative devel-
opments (ceiling panels made of aluminium foam) by the engineering collective ECOboaRD based in Nová 
Cvernovka.  

Through the preservation of the existing building stock, a "strategy of minimal interventions" and a recycling-
oriented material concept, the existing grey energy is largely preserved and the amount of construction waste 
and other grey energies is reduced compared to a new building or a more extensive renovation. An assessment 
of the grey energy for the planned construction measures could not be carried out. Also for the long-term 
consideration of the building's use and thus the consideration of a later change of use, the concept of minimal 
interventions and a strong flexibility of the floor plan represents an important element of the sustainability of 
the overall concept. 

Ecological (and economic) benefits can also be expected from the shared use of common spaces, services and 
objects, e.g. through the multiple use of optional spaces and consumer goods, through cluster living and 
through the planned sharing offers in the mobility sector. 

CoHousing and participation: We recommend aiming for a "strong CoHousing" model, as this involves a higher 
degree of community participation, cooperation and decision-making rights and responsibilities of the resi-
dents. In exchange with the Cvernovka Foundation and the current residents, a site-sensitive mix of housing 
types was developed, to be implemented as micro-apartments, shared flats and cluster apartments. The build-
ing structure proves to be very suitable and flexible for the planned conversions; only minimal interventions 
are planned for installation cores, adaptation of the interior fittings and new access cores required for fire pro-
tection. 

CoHousing is a cultural practice. Nová Cvernovka can learn from other projects, but also develops its own 
housing cultures. CoHousing is as much about processes as it is about achieving goals. The exchange with 
community representatives in Nová Cvernovka showed the importance of effective strategies and tools to en-
gage residents, especially in terms of digital communication and online meetings, and to motivate them to 
continuously participate in the planning and implementation process. The "social architecture" is as important 
as the "built architecture", i.e. the structures for decision-making and management need to be developed to-
gether with the built structures.  

Implementation strategies: This project documentation serves as the basis for further steps under licensing law. 
After completion of the project in May 2022, the public and authorities will continue to be informed about the 
development phases of the project, its functional framework and environmental parameters. Media coverage 
will include press releases in relevant media focusing on architecture, sustainability or lifestyle with local or 
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national coverage. The aim is to attract further sponsors and partners to contribute financially to the building 
conversion as well as to inspire the Nová Cvernovka community and other non-profit initiatives to continue to 
participate in the planning and implementation process.  

Knowledge transfer and homepage: The analysis of built examples and especially the visits to already realised 
model projects in Berlin and Vienna were important experiences to evaluate the decisions made in the design 
process. Only after many years of practice can a statement be made as to whether certain spatial, technological 
or social solutions and innovations have proven themselves or not. The homepage provides a documentation 
of 24 model projects and a catalogue of 27 socio-ecological design patterns, which have proven to be a useful 
tool in planning and can also be used by other project developers, architects or other actors when designing 
their own projects. 

Conflicting goals, obstacles and outlook 

In the working process, questions and concerns about project implementation were repeatedly raised, which 
were expressed in conflicts of objectives such as covering the necessary investment costs for high ecological 
and energy standards ("plus-energy buildings") versus socially acceptable financing ("affordable housing"). 
What are the actors willing and able to afford and what are they willing and able to pay for it? What forms of 
ownership structures, self-management and financial responsibility and participation are desired and possible 
in the future? Which value orientations and lifestyles should be lived? In order to take a closer look at these 
conflicting goals and questions, a scenario analysis was carried out, which resulted in two "raw scenarios" for 
the next seven years or so, one with more, the other with less ambitious characteristics. Even if the conflicting 
goals could not be solved, the scenarios at least provide an outlook on the further development of the project.  

A major obstacle to the realisation of the project is the current ownership situation, as the rental situation does 
not currently allow mortgages to be taken out for the necessary financing of the planned measures. There are 
financing commitments on the part of some banks, but without property rights, the necessary collateral can-
not be offered. 

With the present project results, all planning requirements have been fulfilled so that the Centre for Metropol-
itan Innovation can implement the desired project goals in practice. In particular, the joint definition of the 
specifications ("detailed design brief for the architects") has proven to be an important tool for project devel-
opment. Due to the representative building typology, this project has great transfer potential for similar pro-
jects in Slovakia and other European countries.  

It should be particularly emphasised that the present project results could only come about through the strong 
ambitions and commitment of the Foundation and the Cvernovka community. This commitment is one of the 
most important prerequisites and drivers for the intended project realisation. 
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1. Introduction 

1.1  Project and research objectives 

Nová Nová Cvernovka is an important cultural and creative centre located in the north of Bratislava in the Nové 
Mesto district. The building complex of a former chemical technical secondary school from the 1950s and 
1960s was leased by the Cvernovka Foundation from the Bratislava Self-Governing Region in 2016 for an initial 
period of use of 25 years. The building of the former school has been used as a cultural and creative centre 
since the reconstruction work. After the successful revitalisation of the school building, which is in need of 
renovation, the next step is to convert the former dormitory with a total floor area of approx. 6,500 m .2 

The subject and goal of the research project was the development of an architecturally, socio-ecologically and 
energy-technically sustainable concept for the conversion of the former Nová Cvernovkas residential home 
into a socio-cultural centre with low-cost and community-oriented forms of housing. A socio-ecological re-
search approach was pursued here, using methods of integral and participatory planning for holistic project 
development. The planned building conversion aims to be innovative, sustainable and resilient:  

§ From an energy point of view, a plus-energy building is to be realised, which generates more energy 
than it consumes on an annual average through the use of renewable energy sources.  
(ecological benefit);  

§ from an economic point of view, favourable rents as well as low operating and life cycle costs are 
targeted (economic benefit) and  

§ through the participatory development and use of the residential and service areas, conditions are 
created for the emergence of a responsible and inclusive community of residents and neighbourhood 
(social benefit).  

The following three programmatic uses were to be considered in the design: 

§ Low-cost housing with shared housing forms (CoHousing), 
§ Office and studio uses for non-governmental organisations and social innovation, 
§ Complementary public functions on the ground floor (day care centre, café). 

Based on a careful analysis of the existing buildings, a concept was developed with spatial, structural and or-
ganisational measures that achieve the desired ecological goals and promote community and CoHousing 
practices. Even after its completion, the Centre for Metropolitan Innovation is to be a workshop with an exper-
imental character and offer space for social as well as technological innovations. Nová Cvernovka is thus de-
veloping into a model project in which synergies between social interests such as communication and afford-
ability and ecological interests such as resource protection and building greening are practised and demon-
strated.  

For the concept development, in addition to considering the state of the art in research and technology, exist-
ing social and ecological "good practice" projects were examined in which this had already been implemented. 
The findings were translated into a catalogue of social-ecological design patterns and documented on a 
homepage. This serves to provide a set of options and suggestions that can be combined to maximise syner-
gies and support transformative prototypes that bring together sufficiency and efficiency, for example.  

The project has above all a knowledge transfer and implementation character. Many of the proposed technical 
and social measures have already been successfully implemented in Germany and other countries, but they 
represent a new and extremely important contribution to Slovakia in terms of technology and building culture.  

Successfully realised pilot projects that illustrate the technical functioning and socio-ecological effectiveness 
to building owners, project developers, architects and planners as well as those with political responsibility 
can lead to a sustainable dissemination of knowledge and ecological measures. The CMI.BA research project 
can therefore be classified as applied and transformative research. 
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1.2  Project structure and report outline 

The research project was a collaboration between Nadácia Cvernovka (Cvernovka Foundation, C.F.) from Bra-
tislava, which rented the property for 25 years and manages it, the University of Applied Sciences Potsdam 
(FHP) as the main applicant and project coordinator, the Passive House Institute Slovakia (iEPD) from Bratislava, 
and id22: Institute for Creative Sustainability (id22) from Berlin. The project partners were each in charge of 
one of the four central fields of action (Fig. 2).  

Fig. 2: Research fields of action and project partners 

 
Last but not least, an important informal cooperation partner was the community of residents of the residence 
to be renovated, who participated intensively in the project through the participation process and provided 
important planning impulses. 

The structure of the final report follows the logic of the aforementioned fields of action, according to which 
the presentations of the state of research in Chapter 3, the work process and methods in Chapter 4 and the 
project results in Chapter 5 were also structured.  

Another important part of the work was the development of a homepage for knowledge transfer, the concept 
and result of which are presented in Chapter 6 and Appendix A5. buildingsocialecology.org is a documentation 
of social-ecological (housing and mixed-use) projects and typical design elements that occur in these projects. 
Based on the sample projects, typical design patterns were identified that are frequently found in them and in 
different forms. The method is based on the book "A Pattern Language" published in 1977 by Christopher 
Alexander, Sara Ishikawa and Murray Silverstein. 

1.3  Contribution to the environment and society 

The building under study currently has a final energy consumption of approx. 250 kWh/(m2  * year). The 
planned conversion of the building to the standard of a plus-energy building should reduce the final energy 
demand by approx. 85 % to approx. 30 kWh/(m2  * year). By using renewable energies, especially photovoltaics 
for electricity generation in combination with heat pumps, the building will provide more energy than needed 
in the annual balance after commissioning and thus emit approx. 300-400 tonnes less CO2 emissions per year. 
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Furthermore, the microclimatic situation is improved and a local contribution to climate adaptation is made 
through ecological open space design, which is supported by rainwater retention on the roof surfaces, as well 
as façade greening. The community-oriented forms of living and working promote a communal use of con-
sumer goods and means of transport, such as household appliances or mobility services. This makes more 
efficient use of natural and economic resources. 

1.4  Model character for Slovakia 

The project has the ambition to serve as a model solution for similar modernisation projects in Slovakia. It has 
the potential to raise interest in sustainable solutions among the professional public, the media, architects, 
project developers, investors, property developers, but also among the public administration, such as mayors 
of municipalities, school headmasters and civil servants. The aim of the project is to become a showcase for 
innovative renovation and activation of existing buildings in public ownership and to raise the interest of state 
institutions to support more dynamic development in the field of construction and energy-efficient building 
design in Slovakia. 

For Slovakia, the re-use of derelict buildings, taking into account high ecological sustainability goals and with 
the intensive participation of future users - here above all actors from the creative industry and residents in 
shared flats (CoHousing) - represents a major social innovation. As in other metropolises in Europe, Bratislava 
is also confronted with rising real estate prices. There is a tendency towards individual ownership and a lack of 
alternatives. The implementation of alternative forms of housing, as planned in the CMI.BA project, therefore 
represent an enrichment for the city's residents with potential for replication in other projects and places. Al-
ternative forms of housing can consist of the conversion of existing buildings, publicly and state funded pro-
jects, projects with stakeholders from NGOs and the civil sector, rental flats and community-oriented living 
(CoHousing). The target group is primarily young people such as students and young educators ("social inno-
vators") as well as vulnerable groups (refugees, homeless people, young people from children's homes, etc.), 
whereby the project is intended to have an "incubation effect".  

Nová Cvernovka is already an experimental space. No similar location exists in Slovakia where such a large 
community comes together, works together and is part of the largest cultural and creative centre in Slovakia. 
Transferring the model to other Slovak cities is therefore crucial, especially since the construction method or 
type of building on which the project is based is widespread in Slovakia. There are already other counties in 
Slovakia, e.g. the Trencin county, which are interested in converting similar projects and want to learn from 
the participatory processes. 
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2. Nová Cvernovka - Context and actors 

Fig. 3: Aerial view of the Nová Cvernovka Cultural Centre 2021. Photo: Ing. arch. Antonije Levičanin 

 
 
The cultural centre can be seen at the bottom right of the picture, to the left (south) of it is the former Palma palm oil fac-
tory, above it (west) is the Biely Kriz residential quarter, and in the middle between them is Račianska Street (see also Fig. 
6 Urban Development Zone Plan).  

2.1  History of origins 

Nová Cvernovka is a significant socio-cultural and creative centre located in the north of Bratislava in the Nové 
Mesto district at 78-80 Račianska Street. The beginning of the Nová Cvernovka project coincides with the evic-
tion of a self-organised group of creative studios from a former 19th century yarn factory (called Cvernovka, 
Cverna = twine) near the centre of Bratislava, after the property was acquired by a new owner (residential 
developer) in 2016. In search of a new location, the community found a vacant chemistry school site in public 
ownership, consisting of a former school building with an adjacent dormitory and extensive open spaces. The 
former school building was designed by renowned Czechoslovak architect Vladimír Karfík, a student of Le Cor-
busier, as an administrative building for Alfred Nobel's neighbouring chemical factory and built in the early 
1950s, but eventually used as a school. In the late 1950s, the student dormitory was built as an extension to 
the school. Since then, both buildings have only undergone basic renovation and modernisation, so the overall 
debt has increased in recent decades. The buildings have become outdated and inefficient compared to to-
day's requirements. In addition, one of the buildings has been abandoned and suffered significant damage in 
recent years. The creative community of Nová Cvernovkas has breathed new functions and life into the old 
campus; they managed to renovate the interiors and establish public functions: for example, a cultural centre, 
CoWorking, a library, a public park, a kindergarten and much more. Currently, the campus consists of more 
than 130 studios and a community of almost 400 people - from designers, artists, photographers and architects 
to social innovators. The operation and development of the campus is community-driven, using participatory 
and design thinking methods, with a focus on environmental and social sustainability.  
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2.2  Organisational structure of the Foundation and ownership  

The Cvernovka Foundation (Nadácia Cvernovka or S. C. for short) was formally established in 2015 to preserve 
the creative ecosystem that had grown organically in the premises of an old yarn factory. S. C. currently runs 
the largest independent creative and cultural centre in Slovakia called Nová Cvernovka, which is located on 
the site of a former chemistry school. It was founded by four members of the creative community, two of whom 
have remained on the foundation's management team. The Foundation also has legal bodies such as the Board 
of Directors (supreme body), the Supervisory Board and the Executive Board. The day-to-day operations team 
consists of staff working in the areas of cultural programming, communications, fundraising or building man-
agement and finance.  

In 2016, the Foundation signed a 25-year lease agreement with the Bratislava Self-Governing Region as the 
owner of the property, which also includes a commitment to invest in the buildings. The Foundation hopes to 
extend the lease and amend the contract (or another model of cooperation with the public sector) to allow for 
long-term financing of the planned renovation works through both non-repayable and repayable funds (i.e. 
bank loans, equity financing or other).  

2.3  The building ensemble 

Fig. 4: School building of Nová Cvernovka ca. 1960, Photo: not known 

 

The school building 

The former school building (Fig. 4) was built in the 1950s and was in use until 2010. After its closure, it stood 
empty for six years. The interiors with classrooms, laboratories and technical rooms were significantly dam-
aged, with most of the damage caused by thefts of heating systems and other building technical infrastructure 
as well as water leaking from the heating system. With the help of the community and contractors, the Foun-
dation. managed to restore these interior spaces (repairing all surfaces, removing mould and toxic materials) 
and build a new common infrastructure (new heating system, electrical wiring, plumbing, etc.). The entire re-
construction of the private spaces was carried out by the studios themselves and with their own financial re-
sources. The total investment has now grown to EUR 1.6 million and was made possible by two bank loans, a 
supplier loan, fundraising in the community and corporate partnerships.  

In 2021, around 200 people will inhabit and use the premises of more than 73 creative and artistic studios and 
work spaces. There are many public uses and cultural offerings in the building and its surroundings: a multi-
functional cultural centre with bar, bistro and other event spaces, a public library, craft shops and workshops, 
CoWorking, a community garden and a public park with sauna and playground.  
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The student dormitory - current use 

Fig. 5: Street view of the former dormitory of Nová Cvernovka. Photo: PLURAL, 2022 

 

The student dormitory (Fig. 5) was planned in 1955 and built as an extension to the school by the end of the 
1950s, attempting to adopt the architecture of the neighbouring building. It was used for student accommo-
dation until 2015. The building is accessed centrally via two staircases that connect the originally separate 
boys' and girls' wings. The building has five floors and a basement and covers an area of about 8,500 m2 plus 
about 1,000 m2 for a former gymnasium and canteen. It has about 130 rooms with shared sanitary facilities.  

Since the Cvernovka Foundation took over the building, some of the interior spaces have been converted, 
including accommodation for people without homes ("Housing First" programme). A comprehensive renova-
tion of the building has not yet taken place. Currently (as of March 2022), 60 long-term residents aged 18 to 67 
live in the building and another 100 people work there. Every other floor is reserved for residential purposes, 
and in addition to the work spaces on the ground floor, there are other work spaces on the upper floors. The 
community consists of a diverse group of students, artists and creative workers, mainly from Slovakia, but re-
cently the community of refugees from Ukraine and other countries has also grown. The gymnasium has been 
functionally transformed into an arts residency space dedicated to performing artists and dancers, and the 
former canteen, which has been structurally adapted, now houses a kindergarten offering an inclusive pro-
gramme.  

The primary goal is to transform the dormitory into an almost passive energy standard while maintaining its 
architectural value. This is to be achieved through innovative solutions, e.g. an overhanging façade with a 
smart shading system integrating PV panels or a living roof that combines spaces for social interaction, urban 
agriculture, the promotion of biodiversity and energy production.  

Open spaces and integration into the neighbourhood 

The buildings are surrounded by generous open spaces - former schoolyards and playgrounds that are grad-
ually being transformed into public, semi-public and private zones, allowing for different types of outdoor 
activities, such as events, community gardening, sports and leisure activities, artistic installations or experi-
mentation.  

The surrounding park is currently being revitalised using circular design and regeneration methods. The pe-
destrian areas will be designed to be permeable and water-retaining, using waste material from recycled con-
struction waste. The transformation will take place throughout the building's operation and based on ideas 
developed by the community. 
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The post-industrial district is a mix of busy streets, tramways and railways, administrative facilities, factories 
and residential and redevelopment areas in close proximity to the vineyards and the Carpathian Mountains. 
The presence of two railway stations and tram stops offers great potential for the development of ecological 
urban transport. The neighbouring former Palma factory is currently being converted into residential and of-
fice areas, which will help determine the character of the entire neighbourhood in the coming years and will 
also strongly influence Nová Cvernovkas.  

2.4  Future vision of the Foundation 

Already in 2017, a participatory process with the neighbourhood of Nová Cvernovka made it clear that public 
functions such as gastronomy and community-oriented living and working were missing in the neighbour-
hood area of N.C.. An important contribution to this can be the conversion and modernisation of the former 
N.C. dormitory, which was the subject of the CMI.BA research project.  

The CMI.BA project pursued the ambitious goal of a regenerative transformation of the former student resi-
dence into an plus-energy  standard building, a modular typology of community-oriented and affordable 
(rental) housing, and architecturally sound yet efficient and environmentally sustainable solutions. The func-
tional transformation and physical modernisation will create a versatile space for a variety of uses, accommo-
dating people of different socio-economic backgrounds and ages, from artists, designers and young creatives 
to social innovators, teachers and students.  

In the future, the refurbished premises of Nová Cvernovka will offer office space and rooms for CoWorking as 
well as for social and cultural functions in addition to community-oriented forms of living. This complements 
the already existing offer of Nová Cvernovka, which mainly organises cultural events, concerts, theatre perfor-
mances, lectures, discussion events, exhibitions and workshops. In the future, a park, restaurant, sports facili-
ties, galleries, a library, a public garden and a children's playground will be built in the other parts of the area. 
Nová Cvernovka as a place for social and technological innovations will thus be complemented by further uses 
and gain in attractiveness. 

In order to achieve affordability and energy efficiency at the same time, some concessions may have to be 
made in the final spatial solutions on the architectural level, but also on the personal level of the future tenants. 
Most importantly, people will have to share more spaces and functions than in traditional Slovak housing, 
where most of the space is privatised. In general, people will have to put up with some inconveniences; how-
ever, they will also have the opportunity to participate as a community in the reconstruction process and in 
shaping the building as well as the surrounding areas. The willingness to change one's lifestyle will be one of 
the main challenges in realising the project.  

As a result, the building will produce more energy on an annual average than it consumes, be CO2 -neutral and 
express the principles of transformative and regenerative architecture. The CMI.BA project will dramatically 
increase the energy efficiency of the former student dormitory through smart renovation measures and look 
for ways to use renewable energy to produce more energy than it consumes. Another challenge is to reduce 
energy and resource consumption while democratically and fairly involving those directly affected, maintain-
ing affordability and fostering community. 

In addition to the "CMI.BA" building section worked on in the research project, the second building section 
forms the "Creative & Cultural Centre" (CCC). In addition, a revitalisation of the semi-public backyard, the cur-
rent parking spaces, is planned. The vision for the entire area is the further development and the narrative of 
an "Urban Eco Centre", in which the various projects "Creative Cultural Centre", "Centre of Metropolitan Inno-
vation", a public park and garden as well as a "Centre of Performing and Visual Arts" (CPVA), complementing 
the "Urban environmental Education" project, interact on one campus. 

Furthermore, Nová Cvernovka as an "Urban Eco Center" could form a new sustainable and creative quarter 
with its surroundings and neighbourhood in the future. This would succeed by opening up to the neighbour-
hood, for example with the adjacent Palma factory or ZS Vinohrady (Fig. 6). 
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Fig. 6: Urban development zoning plan 

 

3. State of the art in research and technology 

In the following, a brief overview of the state of the art in research and technology of the topics addressed in 
the research project is first given.  

According to the project objectives, the three central thematic areas are: 

§ Ecological overall concepts 
§ CoHousing for community-oriented and inclusive housing projects 
§ Energy-efficient construction and plus-energy buildings 

This overview is preceded by three notes: 

First of all, we realised that there is not one (international) state of the art that can be applied to Nová 
Cvernovka, but many concepts and components from which the components suitable for implementation 
have to be filtered out for a context-sensitive ecological building concept. The more components are added, 
the more complex and expensive the project becomes, creating a conflict of objectives on the issue of afford-
ability. The specific conditions such as use requirements, climate, social context, costs, etc. and the balancing 
of priorities play a decisive role in the selection of suitable components. Not every component is suitable for 
every context. 
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Furthermore, we would like to refer to the compilation of design patterns that we have compiled for the homep-
age (see Chapter 6 and Appendix A5). Many of these design patterns contain structural, technical or spatial 
descriptions of a "best practice", which is why they are either referred to in the following (cf. pattern x) or di-
rectly included in the text. 

Finally, it should be emphasised that we have preceded the following chapters with often technological con-
tent with a theoretical excursus on social ecology. Since we describe the case studies under investigation as 
social-ecological model projects and also assign ourselves to participatory, transformative research with the pro-
ject goals, it was essential to define a position for this.  

3.1  Overall ecological concepts  

The aim of ecological building is to design and use the environment in such a way that negative impacts on 
the environment and its various subsystems are minimised. This refers to the environmental media of soil, 
water and air, as well as ecosystems and their organisms, which includes humans (usually considered a prior-
ity).  

Ecological building emerged in the context of industrial modernism as a reaction to the perception that the 
industrial growth model is not sustainable. Since the 1970s and 1980s, architects such as Per Krusche (Krusche 
et al. 1982), Frei Otto, Joachim Eberle, Dieter Schempp, Gernot Minke (Mahlke 2007), Otto Steidle, Ekhart Hahn 
(Hahn 1992), Manfred Hegger or Thomas Herzog, among others, have made important contributions to eco-
logical and sustainable architecture and urban development in German-speaking countries alone. There were 
pilot projects on ecological building at the International Building Exhibition in Berlin in 1984-87, and the first 
passive house in Darmstadt by Wolfgang Feist (1991) and the energy-autonomous solar house in Freiburg 
(1991) can be described as milestones for later developments.  

In recent years, the focus of building research has rightly been on energy-efficient construction and the devel-
opment and methods of integrating systems for the use of renewable energies. But increasingly, research is 
also being advanced on climate-adapted building, the use of ecologically safe building materials and strate-
gies, circular building or new forms of spatial organisation such as cluster housing. The environmental impact 
of building activities is mostly determined by life cycle assessments, especially in the evaluation of building 
materials and building operation. These are also part of certification systems such as (LEED, BREAM, dgnb), 
which were not looked at in more detail in this research project, as certification was not an option in the con-
text of this project for cost reasons alone. 

Ecological housing and urban development projects often focus primarily on issues of increasing energy effi-
ciency in construction or the use of sustainable construction materials and building technologies. However, 
the requirements of affordability, cost- and space-saving construction methods or the promotion of social as-
pects such as communal or elderly-friendly living play an equally important role. 

Social-ecological building claims to consider ecological and social aspects equally, integrally and as mutually 
dependent, and to realise sustainable projects based on this attitude. A social-ecological perspective can thus 
contribute to realising a more comprehensive and radical description of current challenges such as climate 
change and affordable housing. The planning of social-ecological projects requires the consideration and 
bringing together of diverse subject areas. Therefore, an overall concept that integrates all the thematic areas 
to be considered and creates an overview of their interactions is of central importance.  

3.1.1  Social ecology 

The CMI.BA research project ties in with the discourse of social ecology as it has been shaped in Germany since 
the mid-1980s, primarily by the Frankfurt Institute for Social-Ecological Research (ISOE). According to this, so-
cial ecology is understood as a process-oriented, inter- and transdisciplinary science of social relations of na-
ture that is constantly evolving and oriented towards transformation towards sustainability (Gottschlich 2017: 
5-6). The founders of ISOE, Egon Becker and Thomas Jahn, define social ecology as "the science of social rela-
tions of nature. It investigates theoretically and empirically their forms, changes and possibilities for shaping 
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social practice in an integrative perspective" (Becker & Jahn 2006: 87). In this context, social relations of nature 
refer to "symbolically mediated material-energetic and organic patterns of regulation" (Becker & Jahn 2006: 
193). 

Referring back to the zoologist Jakob von Uexküll, environment is seen as a relational rather than an objective 
category, since an identical environmental setting produces highly different perceptions and effects from the 
respective species-specific or individual perspective (Becker & Jahn 2006: 143). In this respect, environment is 
also a socially constructed reality and environmental problems cannot be solved by a natural science or engi-
neering perspective alone. The intention of social ecology is therefore to integrate the competing natural and 
social science research methodologies into a holistic perspective and to establish itself as a bridging concept 
between natural and social science research domains that overcomes the demarcation discourse of naturalism 
and culturalism. A description is called "naturalistic when natural scientific thinking universalises and attempts 
to also recognise cultural and social phenomena with the ways of thinking, concepts and methods of natural 
science; we call a description culturalistic when it treats natural phenomena like cultural-social ones." (Becker 
& Jahn 2006: 125). 

The English term "social ecology" was coined by Milla A. Alihan in the 1920s with the intention of creating a 
more analytical and integrative framework about the relationship between people and their environment than 
the field of human ecology (Hummel et al. 2017: 2). The term is strongly associated with urban sociological 
research at the Chicago School and the book The City published by Robert Park, Ernest, Burgess and Roderick 
McKenzie in 1925. Other influences come from biologically based systems ecology, cultural and urban ecology, 
and industrial ecology (Becker 2016: 392). The latter in turn is linked to the concept of social metabolism (Bac-
chini & Brunner 1989, Fischer-Kowalski 1997).  

Social ecology" from the USA combines different scientific activities than the more recent "social ecology" in 
Germany (Becker 2016: 391). The latter is a novel form of scientific treatment and analysis of complex problems. 
Social ecology sees itself as a critical science with a close relationship to institutional politics and social move-
ments (Gottschlich 2017: 5). In the wake of the Brundtland Report of 1989, the BMBF's funding priority "Social-
ecological Research", which has existed since 2000 and was decisively shaped by ISOE's framework concept, 
represents the transition from environmental to sustainability research at the ministerial level (Gottschlich 
2017: 4). 

Social-ecological research investigates how these relationships can be identified, researched, thought about 
and shaped with regard to hybrid crisis constellations that are constantly in flux (Gottschlich 2017: 7). The re-
search is problem-oriented, related to concrete fields of action and takes the form of participatory research 
that integrates knowledge from practice. As applied basic research, this is assigned to a new type of research, 
also referred to as "mode 2 science" in the discourse on science theory (Becker et al. 2000: 98 ff, Schneidewind 
& Singer-Brodowski 2014: 77). 

Since social ecology is transdisciplinary, it operates in diverse organisational forms with social actors and sci-
entists, is directed at social non-academic problems and is implemented with a consciousness of social respon-
sibility (Becker 2016: 394). Based on the fact that ecological and socio-economic causes and effects mutually 
influence and are interwoven in societal relations with nature (Liehr et al. 2006: 267), economic innovations 
must be advanced in addition to political and scientific ones in order to shape the relations between society 
and nature (Becker & Jahn 2006: 16). Here, however, economics is conceived less in terms of the market, pro-
duction and growth, and more in terms of everyday life and needs (Gottschlich 2017: 7). 

The 2000-watt society 

The use of fossil fuels is one of the main drivers of anthropogenic climate change. In order to counteract this, 
enormous technological and social transformations are necessary, the implementation of which requires a 
strong social model that is supported by the various actors. In Switzerland, the concept of the 2000-watt soci-
ety has been developed at ETH Zurich since the mid-1990s. The target for a sustainable society is defined as a 
maximum average energy output of 2,000 watts per inhabitant. The 2,000-watt society and the 
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decarbonisation of energy systems are two long-term concepts that have been proposed as decisive solutions 
to climate and energy policy tasks (Spreng & Semadeni 2001: 5 f.). 

Switzerland's annual per capita energy consumption in 2000 was about 6000 W, including net imported grey 
energy, while the target of 2000 watts is roughly equivalent to Switzerland's per capita energy consumption 
in 1960 (Spreng & Semadeni 2001: 6). The goal of a 2000-watt society, however, does not mean "reducing 
comfort to 1960 levels, but rather dramatically improving the efficiency of energy use and reducing energy 
consumption on the basis of a modern lifestyle with innovative technical solutions, management concepts 
and social innovations. Many things, such as zero-energy houses, car-free zones, the smallest, most fuel-effi-
cient vehicles and highly efficient, computer-controlled production plants, are already possible today" (Spreng 
& Semadeni 2001: 6). 

The strength of this guiding principle is that it defines a simple and objectively measurable target value that 
covers all areas of society's metabolism (construction and housing, energy supply, mobility, nutrition and all 
other areas of consumption). In this way, the development towards a more sustainable society can be reviewed 
and measures can be readjusted if necessary.  

Many Swiss municipalities have now made this concept the guiding principle of their urban development. 
Many cooperative housing projects in Switzerland, such as the Giesserei and Kalkbreite, have also committed 
themselves to the concept of the 2000-watt society. It is implemented there through a combination of effi-
ciency and sufficiency strategies, i.e. with appropriate structural, energy-related, design and use-related 
measures. In these projects, for example, the buildings were constructed as passive houses, mobility concepts 
with a minimum of individual motorised traffic were agreed upon, individual private spaces were reduced to 
a minimum and collective or shared spaces were enlarged. In order to record the results of these measures, 
the energy consumption in the respective project as a whole is recorded per person and not per square metre. 
For the evaluation of these so-called "2000-watt areas", own calculation methods and calculation aids for mon-
itoring have been developed (Lenel 2012: 219 f.). In Germany and other countries, the application of this model 
is not yet so widespread, but its implementation would be very appropriate, especially in the course of neigh-
bourhood renovation and the planning of new neighbourhoods (Keßling 2010). 

Prosumers 

In this context, the role of people is also changing, which is referred to by the term prosumer. The term consists 
of the combination of the terms producer and consumer and means, from a socio-ecological perspective, to 
produce at least part of what one consumes oneself. In practice, this is mostly associated with community-
based, decentralised renewable energy or local agriculture projects such as urban farming. If such projects are 
democratically organised, they can help put control over the consumption and production of basic resources 
like energy and food back into the hands of the people who use and (dis)need them. Those who are both 
producers and consumers have a different perspective and impact on production and what is produced. 
Prosumption can become a driving force for innovation and change in the economic system (Ritzer & Jurgen-
son 2010; Hellmann 2016). 

Already in the late 1980s, Block 103 (Berlin) pioneered the demonstration of resident:organised and self-man-
aged cogeneration, solar energy and water recycling plants. In terms of food production, the Spreefeld (Berlin), 
ufaFabrik (Berlin) and Kalkbreite (Zurich) projects all have urban farming, food forests, edible and productive 
landscapes on site. These spaces not only provide food, but also promote interaction between residents and 
the neighbourhood. In addition, the ufaFabrik and Block 103 have children's farms.  

Initiatives like the ones presented help to counter the ecologically destructive processes of industrialised agri-
culture by promoting small-scale and organic food production and shortening the distance from "pasture to 
plate". The community-based projects can strengthen community cohesion and at the same time bring people 
together with nature. The educational aspect is particularly important to teach children growing up in urban 
spaces about living with plants and animals. At the same time, however, self-organised infrastructures such as 
energy, water and food systems require technology that is sometimes costly and does not directly influence 
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people's behaviour. Technological innovations, whether low- or high-tech, should be open and accessible to 
everyone. 

3.1.2  Social-ecological model projects 

Ecological and social innovations were and are mostly developed and tested in model projects. Projects have 
model character if they initially realise special constructional, technological, social or other innovations as pro-
totypes either within the framework of institutional funding measures (e.g. as research objects in funding or 
transfer programmes) or due to civil society initiative. If these prove themselves and achieve a sufficiently large 
social resonance and economic effectiveness, they can become the social mainstream and set new standards.  

This can be observed in the development of energy-efficient buildings, in the use of renewable energies or in 
the use of ecological building materials (e.g. timber construction) as well as in socio-spatial innovations, e.g. in 
the development of community-oriented forms of housing such as building groups or cluster housing as well 
as in artistic and socio-cultural centres. Long before the term "reallaboratory" became en vogue, projects 
emerged that, in the self-image of the actors, see themselves as models of a "common good-oriented neigh-
bourhood development" (Heinrich Böll Foundation 2017) or address cooperative and participatory processes 
of building and urban production as the "New Urban Agenda" (Overmeyer 2014).  Often, these projects are 
about re-invaluating properties that have been left vacant, derelict or demolished. Examples include the 
ufaFabrik and ExRotaprint in Berlin or the Samtweberei in Krefeld. In addition to the development of existing 
buildings, new construction projects such as the Spreefeld in Berlin, wagnisArt in Munich or the Hunziker Areal 
in Zurich are important model projects in which architecturally sophisticated as well as spatially, technically 
and socially innovative concepts have been realised. Much can be learned from the development of these 
projects and often the respective project developers and residents develop their concepts further for new pro-
jects. Examples of this are some cooperatives in Zurich or Vienna or various "building groups". 

During the CMI.BA workshop in Berlin in August 2021, the project team visited several projects that are partic-
ularly relevant to the transformation process in Nová Cvernovka, including 

Spreefeld - The building floor plans and the organisational form of the Spreefeld offer sufficient flexibility to 
meet the changing living needs and requirements of the residents. For example, it is possible to combine res-
idential units into shared apartments or to divide them up. This is the strength of the project - the built struc-
ture can be adapted to the needs of the community. The building typology and the cooperative form of or-
ganisation support this.  

IBeB - The IBeB project (Integrative building project at the former flower wholesale market) has residential and 
commercial units as well as studios or studio flats. Duplex flats offer flexible forms of living and working. The 
development areas essentially serve as communal areas, there are also two roof terraces for communal use. 
Within the framework of a conceptual process and participatory planning, planning steps were largely decided 
jointly. In individual cases, the architects determined the project. In the case of the ceramic tiles on the façades, 
for example, no consensus could be found, so that only those who were in favour of implementation partici-
pated financially. As long as the financing of individual measures is secured, decisions do not have to be borne 
by all. Only those who are convinced of the measure can pay for it - but this requires a financing model that is 
also supported by the residents. 

Refugio - Refugio is one of the few projects in Germany in which shared flats with and for refugees have been 
realised. The only comparable project is the Grand Hotel in Augsburg. The aim is to welcome refugees, to in-
tegrate them into society through the housing offer and to empower them. It is obligatory that they contribute 
to the house community through volunteering and take on four hours of work per week. The volunteering as 
well as the working hours help to save expenses and share tasks within the community. In this way, the com-
munity as well as the project are strengthened by everyone's contribution.      
In addition to communal areas such as a roof terrace and a communal kitchen on each floor, there is a public 
café on the ground floor. This is the central place for communication and information. Each room is equipped 
with a bathroom and thus offers sufficient privacy. Overall, attention is paid to a heterogeneous resident pop-
ulation with 50% refugees and 50% foreign students or Germans, as well as a balanced gender ratio. In 
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addition, the new tenants are selected by the residents of the respective floors themselves. The rent is about 
400 euros per person. With the help of the rental income and the income from the café, the maintenance costs 
are paid to the Stadtmission, the owner of the building. The Refugio also has affordable studios with shared 
bathrooms and hosts some initiatives. Central elements of the Refugio are the mix of uses, the diverse residents 
and the volunteer work. These are favoured by the flexible building structure.  

ALLTAG - The ALLTAG project is located together with CRCLR House on the Vollgut site in Berlin Neuköln. They 
are part of an energy network that supplies several buildings in the neighbourhood. The wood-concrete hybrid 
is divided into a hot and cold zone, which saves energy and heating costs, among other things. ALLTAG gives 
temporary residents the opportunity to live individually and self-determined while participating in and shap-
ing the community. ALLTAG makes offers for people in special life situations who are looking for temporary 
housing for various reasons: People in a rehabilitation phase, girls and women fleeing violence, refugees from 
hostels, those affected by homophobic attacks, tourists and others. The floor plan format can combine small 
units into larger temporary housing communities. The subsidy-linked setting of 6.50€/m2 for the housing units 
ensures affordable rents. This was supported by the purchase of the land by a foundation. The architects sup-
port the participants and residents with their knowledge and experience to also help them with self-building. 

CRCLR House - The project aims at a circular building conversion. This includes, among other things, the reuse 
of products and the use of recycled products and renewable raw materials. This approach is particularly chal-
lenging during the planning phase. With the help of participatory building measures such as workshops on 
building with straw, the issue is strengthened within the community and the neighbourhood. Also in this pro-
ject there was a stipulation of 6.50 €/m2 for the housing units, which ensures compliance with the pre-agreed 
allocation of use, affordability, but also a certain pressure to implement, a special consideration of material 
(costs) in case of further economic development and increasing rents of the commercial areas.  Participatory 
programmes and workshops can impart knowledge and place topics such as the circular economy, low-re-
source construction methods, ecological building materials, etc. in the community as well as in the neighbour-
hood.  

3.1.3  Integral planning  

Especially in the planning of very energy-efficient building projects, there are complex planning processes that 
require the early participation of all those involved in the planning process. From the beginning of the process, 
close cooperation is required between the project developers, the architects, all specialist planners and the 
subsequent facility managers. This process is called integral planning (Löhnert 2002, Voss et al. 2005) (cf. Pat-
tern P1). 

All parties involved must agree on the sustainability goals to be achieved and agree on suitable procedures 
within the project management in order to make the necessary planning decisions in good time. The "right" 
decisions must be made at an early planning stage, as these decisions have a major impact on spatial, func-
tional, technical, economic and temporal aspects. Changes at a later planning stage are often not feasible or 
can only be realised with a high expenditure of work, costs and time. For example, different design variants or 
planning scenarios must be developed for the overall design or for partial aspects, which include structural, 
material, heat supply or ventilation concepts. 

Despite many efforts, sequential planning processes largely prevail in practice. Although integral planning has 
a key function in sustainable construction, it is often not or only insufficiently applied in practice for various 
reasons. One of the reasons for this is that the associated higher planning and communication costs are usually 
not covered by conventional fee agreements. The willingness of actors to participate in the preparation and 
evaluation of planning scenarios is accordingly low, and the necessary decision-making knowledge is often 
obtained in practice through externally commissioned expert opinions (e.g. for energy concepts). The conse-
quences of inadequate planning and implementation processes are sufficiently known as cost overruns and/or 
schedule overruns and can be explained very well in system theory by the so-called "rework cycle" (Prytula & 
Hanko 2019: 76f.). 
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3.1.4  Green and blue infrastructures 

Blue-green infrastructures in urban development 

The notion of green and blue infrastructure (or blue-green infrastructure) is closely linked at the urban level to 
the development of the concept of ecosystem services, which fulfil important but mostly economically insuf-
ficiently considered societal provisioning functions. "According to Brears (2018) and the European Commission 
(2013), blue-green infrastructure is understood as urban green infrastructure, the urban green, and urban blue 
infrastructure, related to aquatic ecosystems, as a strategically planned network that runs through the city. 
Since blue and green infrastructures are strongly intertwined, they are often referred to as blue-green infra-
structure (BMUB 2017). This blue-green infrastructure can consist of near-natural and man-made elements" 
(Trapp & Winker 2020: 15).  

Drinking water supply and wastewater disposal as well as the adaptation to or regulation of natural water 
regimes (rainwater management, retention areas for floods, etc.) has always been an essential part of public 
services and thus an important municipal planning and management task (see Tepasse 2001 for an example). 
With the sustainability discourse, cycle-oriented strategies became increasingly important for urban water 
management planning and rehabilitation of stormwater management and wastewater treatment systems (Lö-
ber 2001, Gantner 2002, Zimmermann 2005, Hiessl 2005, Herbst 2008). In addition, there is systems research 
on the integrated use of rainwater and / or wastewater for building-integrated food production (Buchholz 
2002, Million, Bürgow & Steglich 2018), which aims to maximise (food) recycling.  

In recent years, numerous research papers and guidelines on integrated "water infrastructures for the sustain-
able city" (Difu 217) and on open and green space development (Trapp & Winker 2020, TUM & ZSK 2020, Lud-
wig et al. 2021) have emerged, particularly with regard to the pressing issues of climate adaptation in munici-
palities. These aim not least to improve the health of urban residents (reducing heat island effects, increasing 
air quality, reducing noise emissions, etc.) also the general quality of life in cities. Vulnerability and resilience 
have become central concepts in the integrative consideration of landscape, technical and social system levels 
to meet the challenges of climate adaptation and mitigation (on resilience see in detail Thoma 2014, Prytula 
et al. 2020a:197 ff). 

Green and blue infrastructures at the building level 

An elementary building block for the improvement of green and blue infrastructures at the urban level are the 
technological and spatial systems at the building level. With regard to the greening of facades (cf. Pattern G1) 
or of roofs (cf. Pattern G2) as well as for rainwater utilisation (cf. Pattern G4) or for greywater utilisation (cf. 
Pattern G5), there are extensive research results, many established technologies and numerous guidelines. 

Green facades promote health by reducing air pollution and city noise, cooling the environment through evap-
oration and shading, and creating ecological niches for animal life in the city. Through evapotranspiration, they 
improve the microclimate on and in the building and can thus contribute to greater comfort and energy sav-
ings in high summer temperatures (Berlin Senate Department for Urban Development 2010: 35). By multiply-
ing rainwater evaporation while reducing heat, the climate balance in the city is promoted and canal systems 
are relieved (Pfoser 2016: 86). Green facades have the greatest effect in dense cities and hot climates. Due to 
the greening phases, green buildings can simultaneously regulate heat gain and heat rejection in a natural 
way. They are able to remove 50% of solar radiation from the street space, so they are also beneficial for pe-
destrian circulation. Cities would benefit from more greenery at street level, as these areas intercept most of 
the solar gain. At the same time, the average temperature reductions are much smaller than the peak reduc-
tions in heat islands (Pauli & Schauermann 2017: 55). 

Green roofs generate positive microclimatic effects through a high rain retention potential and the reduction 
of surface and air temperatures.  With a 40 cm high green roof structure, there is already a difference of 5 °C 
between the air temperature on a green roof compared to a gravelled roof. This effect is stronger with higher 
vegetation and larger leaf areas - and thus also an advantage of intensive green roofs over extensive green 
roofs. So-called blue-green roofs are a combination of greening and water storage and are particularly suitable 
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with regard to climate adaptation. The water is stored over a longer period of time and is released for cooling 
in dry periods through the evapotranspiration of the roof vegetation (Becker & Neuhaus 2016: 23).  

Extensive green roofs are transferable to most existing roofs. Intensive green roofs are more costly, but usually 
offer aesthetic, private and communally usable open spaces. In addition, they have a stronger influence on the 
urban climate and the energy balance than extensive green roofs due to the higher structure and plant 
heights. For the influence on the urban climate, the total proportion of green roof areas at district level plays a 
decisive role. Parameters for the strength of the temperature reduction are the density and height of the de-
velopment and the proportion of green roofs. While the climatic influence of isolated green roofs is primarily 
limited to the roof level, the entire urban climate can be influenced in a larger network of green roofs.  

Green facades and roofs can be combined with rainwater or greywater harvesting (Pfoser 2016, p. 86). The 
cooling effect also leads to a synergy of green facades and roofs with photovoltaics. Some plants grow better 
due to shading and the higher humidity under the solar modules, while these are more powerful due to the 
lower temperature caused by the green roof and, if necessary, additional irrigation. The combination of solar 
thermal energy with a green façade, on the other hand, generally reduces performance. However, this can be 
used as a seasonal collector during the heating period (Pfoser 2016: 85).  

The importance of community gardens (cf. Pattern G3) or urban gardening as a participatory contribution to an 
identity-creating design of urban living spaces and for climate adaptation measures is well known (BMI 2014, 
Weeber+Partner 2021). Community gardens are places for the integration of different social groups and places 
where the relationships between residents are strengthened. Community gardens enable encounters that can 
gradually solidify into neighbourly structures and social networks. They have the potential to bring actors from 
different milieus and age groups into contact with each other (BMUB 2015: 8). This is because they only func-
tion through the commitment of many and only unfold through the interaction of positive contributions 
within the neighbourhood and the neighbourhood (Neo & Chua 2017). Nevertheless, the programmatic ob-
jective of the community garden determines who comes together in the garden and gardens together (BMUB 
2015: 8). In addition, community gardens are places of education: they enable knowledge to be passed on, an 
understanding of natural cycles to be gained and nature in the city to be experienced. In addition, community 
gardens can grow healthy food locally and inexpensively and relieve urban supply structures on a larger scale 
(BMUB 2015: 9).  

In the following, we will limit ourselves to a presentation of hydroponic cultivation systems, which have a con-
crete relevance for the research project in the context of integrated rainwater and wastewater utilisation for 
building-integrated food production (see above).  

Hydroponic growing systems 

Hydroponics is a method of plant production in which the plants do not root in soil but are cultivated exclu-
sively in water. In contrast to hydroponics, which mostly uses a substrate in the form of expanded clay balls, 
the plants in hydroponics root exclusively in a liquid nutrient solution. The main aim of using a hydroponic 
cultivation system is to produce vegetables and fruits (e.g. strawberries) locally and in a space-saving way. The 
first significant advantage compared to conventional cultivation in the ground is a considerable saving in wa-
ter consumption of 80 - 95%. This enables cultivation even in areas with a significant lack of water resources. 
Other advantages are the increase in crop yield, the reduction or even complete elimination of pests, the more 
efficient use of land and the elimination of the use of herbicides. There are several widely used hydroponic 
systems. They all have one thing in common - the plants are grown in a nutrient-rich water solution without 
soil. The most commonly used systems at present are shown in Tab. 1. 

A distinction is made between six basic hydroponic systems: Deep Water Culture system, ebb and flow system, 
aeroponic system, wick system, drip system and the flow-through solution culture (NFT) (Krebs 2019:12) as 
well as the Kratky method, in which, as the simplest type of hydroponic cultivation, the plants are placed in a 
container with a nutrient solution without further pumps (see Table 1).  
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Table 1: Overview of different hydroponic farming systems. Authors: ECOboaRD 
 

DWC (Deep Water Culture) - cultivation takes place in 
large tanks filled with a nutrient solution, with the plants 
standing on floating rafts on the surface. This is currently 
the most widespread cultivation system for agricultural 
crops, especially lettuces 

 

 

Ebb and flow- also known as flood and drainage. Plants in 
growing containers filled with inert substrate (usually per-
lite, expanded clay or mineral wool) are flooded at certain 
intervals with a nutrient solution, which then flows back 
into the reservoir. This provides the substrate with suffi-
cient moisture and the roots receive fresh air at the same 
time. 

 

Aeroponic system - plant roots in a closed container are 
supplied with a nutrient solution sprayed via nozzles. It is 
the latest system and its results are also being tested in 
connection with the planned Mars colonisation. It 
achieves very good results thanks to the optimal access of 
the roots to water and air. 

 

 

Wick system - the distribution of a nutrient solution is en-
sured by the capillary action of the "wick". This system is 
most commonly used for growing indoor plants. It can be 
used in households as well as in commercial spaces. 

 

 

 

Drip system - works on the same principle as the drip irri-
gation used in conventional in-ground cultivation. The dif-
ference is that the inert substrate and plant food are pro-
vided again by the nutrient solution. The excess solution is 
returned to the reservoir. 

 

 

 

NFT (Nutrient Film Technique) - this system is a continu-
ous circuit of a nutrient solution that washes around the 
plant roots, which also have access to the air. Due to its 
simplicity and excellent results, this system is gaining in 
importance. Therefore, we have chosen it as the most suit-
able alternative for integrating the hydroponic system 
into the CMI.BA project, with the aim of improving the 
well-being and comfort of the residents.  
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Kratky method (named after Dr. Bernhard Kratky) - the 
simplest way of growing plants hydroponically, also called 
a passive system because it does not require pumps or air 
pumps. The plants are placed in a container with a nutri-
ent solution. The plant gradually consumes the solution, 
creating an air bubble in the container, which also ensures 
that the roots have access to oxygen. 
 

 

Commercially, hydroponic systems are already being used successfully in various places, such as in Singapore 
since 2014 (Sky Greens) or in Berlin since 2015, Bad Ragaz since 2016 and Brussels since 2018 in connection 
with aquaculture production in partly building-integrated greenhouses by ECF Farmsystems GmbH 
(https://www.ecf-farm.de/). They are an integral part of concepts for "vertical agriculture", from which it is 
hoped that urban-integrated food production will lead to a better cycle closure of urban material flows despite 
the often high operating and investment costs (Krebs 2019, Ponweiser 2021:35 f.).  

3.1.5  Circular construction 

The construction industry is a particularly resource-intensive sector of the economy that requires a lot of en-
ergy and generates large material flows, transport expenses and emissions. A sustainable society requires not 
least circular economies and this requires the establishment of a circular economy in construction with eco-
logically intelligent design solutions for all products and value chains.  

The potential to use reused or recycled building materials is currently largely overlooked and also hampered 
by legal regulations, contractual conditions and economic framework conditions. Nevertheless, the use of re-
used or recycled materials is an important way to reduce the amount of resources used, protect the environ-
ment and promote sustainable development in construction (cf. Pattern M1). Recycling usually means that 
components are broken down into their material components in order to process them into something new. 
However, this usually reduces the quality and value of the material (downcycling). Direct re-use or re-use of 
components usually requires only minor material processing before further use, but presupposes assembly-
friendly construction methods and design for disassembly. 

The use of material passports and the establishment of material databases supports the development towards 
a circular economy in the construction industry. The cradle-to-cradle concept (McDonough, Braungart 2002) 
aims at a comprehensive transformation of the way (building) products are produced, in which all materials 
are fed into comprehensive ecological or industrial circular processes without harming people and their natu-
ral environment. This requires an ecologically intelligent design of all products and value chains. Planning prin-
ciples for circularly oriented building are  

§ Durability,  
§ Adaptability, 
§ Consistent use of natural raw materials and secondary materials and  
§ deconstruction capability (Theobald 2022: 51). 

Furthermore, it is necessary to use urban systems more than before as storage and source of raw materials. 
This is called urban mining and a distinction is made between inorganic resources (e.g. gravel deposits or met-
als) and organic resources (e.g. wood) (Baccini 2008). Material flow analyses can be used to estimate the stocks 
and the utilisation potential of the regional material balance. Urban mining reduces primary resource con-
sumption through the use of secondary raw materials and thus promotes sustainable resource use. In this way, 
the natural resources soil, water and air are protected (Hillebrandt et al. 2018: 10). 

The prerequisite for better recycling of building materials or even complete components is that concepts for 
later dismantling are already taken into account during planning (cf. Pattern M2), in conjunction with the cre-
ation of a digital material passport that contains information about the composition of buildings and the con-
dition of the materials (cf. Pattern M3). Care should be taken to ensure that components and structures with 
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materials of different durability can be easily separated. Building with healthy, renewable materials (cf. Pattern 
M4) and identifying and integrating existing materials is essential for resource conservation. On the other 
hand, the building industry needs suitable framework conditions that also promote a competitive circular 
economy in economic terms. Sufficiently large material depots and markets need to be established, and liabil-
ity regulations need to be adapted in order to significantly increase the reuse rate. 

3.2  CoHousing: community-oriented and inclusive housing projects 

3.2.1  CoHousing - term and meaning 

Current debates around housing, affordability and inclusion are very dynamic and emphasise the need for new 
forms and options of housing. More and more people are looking for alternatives that are affordable and at 
the same time offer long-term security. There is a growing interest in community-oriented and cooperative 
forms of living and a willingness to share. At the same time, life plans and the associated needs are becoming 
more diverse. If one understands "self-determined living" as a human right, the question arises how to create 
sustainable living spaces that are accessible to all. Innovative approaches are offered by self-organised Co-
Housing projects that enable diverse options for collaborative and non-profit-oriented forms of living for and 
with their residents (cf. BBSR 2014; LaFond et al. 2017; Dürr & Kuhn 2017). 

The interest in affordable and community-oriented forms of housing is also reflected in a variety of academic 
studies such as "WohnWissen" by the HafenCity University Hamburg / University of Vienna (https://wohnwis-
sen.net/ ) or the diploma thesis "Gemeinschafts(t)räume" at the University of Stuttgart (Mauser 2016), exhibi-
tions such as "Neue Standards. Zehn Thesen zum Wohnen" by the Association of German Architects (BDA) at 
the German Centre for Architecture in Berlin (BDA et al. 2016, http://www.daz.de/de/neue-standards-zehn-
thesen-zum-wohnen/) and research papers (e.g. Prytula et al. 2020a). 

In the European CoHousing movement, exemplary projects have emerged and are still emerging that show 
that self-determined, community housing  can be affordable and inclusive. In Berlin alone, over 500 self-organ-
ised housing projects have already been realised. People involved in CoHousing design and manage their liv-
ing space and living environment themselves, while being open to sharing spaces. This creates opportunities 
for collaborative activities that are reflected in the architecture and in a particular community formation, such 
as in so-called cluster housing (Prytula et al. 2020a, 2020b). In order to make better use of the potential of 
CoHousing projects and initiatives, there is a need for increased awareness of the benefits of sustainable and 
self-determined forms of housing in civil society, as well as more political support. 

CoHousing means more than just living. The integration of different uses, including both private and public 
spaces, living spaces, spaces for work, culture, education, public services as well as gardening and energy and 
infrastructure projects, enables a sustainable and social use of space through synergies (cf. Pattern F1).  
CoHousing includes both CoLiving and CoWorking aspects and encourages people to share a variety of spaces 
and activities. This creates community while saving space, energy and resources. In addition, the CoHousing 
community can also be involved in the production of energy and food. Furthermore, CoHousing is closely 
linked to other functions such as childcare, communal kitchens and spaces for leisure activities. 

CoHousing a cultural practice that has its roots in housing communities and cooperatives, communes, collec-
tives and squats. These practices have evolved over the last century and have been adapted around the world. 
CoHousing is a term that is often interwoven with other alternative forms of housing such as community-ori-
ented and collective living, intentional communities and ecovillages. Such forms of housing are increasingly 
seen as a way to address a range of challenges to community, democracy and justice that are exacerbated by 
investor-driven, speculative and individualised developers. CoHousing projects are a way of self-organising to 
build more ecologically, socially and economically resilient communities by practising a form of living together 
that promotes the sharing of spaces and resources beyond private ownership (Hagbert & Bradley 2017).  

In the following, individual planning-relevant elements of CoHousing such as participatory planning, inclusive 
housing and cluster housing are described in more detail, which are also highly relevant for CMI.BA. 
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3.2.2  Participatory planning 

An integral part of many CoHousing projects are participatory planning processes through which the future 
users are proactively involved in the project development and implementation (cf. Pattern P2). Traditionally, 
the planning tasks are defined by the client, which are then translated into a functional and spatial concept by 
the planning architects. In the last two decades, many people have become more interested in living in pro-
jects with a social-ecological orientation and in contributing their knowledge of the living world to the plan-
ning process (Stadt Wien 2017: 8). Participatory planning enables and promotes the participation of future 
users in development and decision-making processes (Stadt Luzern 2020: 6). The focus here is not on statutory 
participation opportunities, but on complementary, voluntary forms in which people without formal partici-
pation opportunities, such as children, can also be involved. Participatory planning mostly increases the quality 
and complexity of the results, but is also associated with a higher planning effort. 

Participation, i.e. taking part, participating and being involved, has many meanings depending on the disci-
pline: activating and empowering people, political, cultural and social participation, appropriation and public 
discussion of one's own needs, or even participation in works of art. In building projects, the participation of 
future users enables needs-based planning and creates a stronger identification of these users with the respec-
tive project and neighbourhood (Stadt Wien 2017: 8).  

Decisions within a participatory planning process are made on the basis of different design variants and sce-
narios that are developed in an iterative process (see among others Hofmann 2014). This means approaching 
the solution step by step through multiple repetition and adaptation. In this way, ideas and changes can be 
incorporated during the ongoing (design) process. The result of the participatory planning process is a flexible 
and sustainable architecture with, for example, different types of flats ranging from small studios to family and 
large residential communities (see Hunziker Areal), adapted to the needs of the future residents and can even 
lead to the development of new structural typologies such as cluster apartments. 

The process of participation comprises various steps, usually with a sequence of events and interactions with 
stakeholders that build on each other (City of Lucerne 2020: 20). Depending on the scope for shaping and 
decision-making, different levels of participation can be distinguished (participation ladder according to 
Sherry Arnstein 1969). A frequently used model of the participation ladder distinguishes four participation lev-
els (SenStadtUm 2012: 28 f. after Lüttringhausen 2000: 66 ff.): 

1. Information: Interested and affected persons are invited to inform themselves about a planned project 
and to be educated about its impacts. 

2. Participation (consultation): Interested parties and those affected can inform themselves and also 
comment on the plans presented. They are given the opportunity to contribute ideas for 
implementation, but cannot decide on content. 

3. Co-decision (cooperation): Those affected and interested can have a say in the development of projects. 
Together with those responsible for the project, goals can be negotiated and their execution and 
implementation planned. Interested parties have a very great influence on the planned measures and 
can very strongly contribute their opinions, wishes and needs. 

4. decision (up to self-government): Citizens (residents, administration and others) jointly make a binding 
decision that is legitimised by many. 

The principles for the success of participatory planning are the presence of stakeholders, voluntary participa-
tion, comprehensibility and transparency, commitment and reliability, opportunities to exert influence and 
rules, openness to results and acting at eye level (City of Lucerne 2020: 10). The process can be initiated by the 
population (bottom-up) or by politics or administration (top-down). Bottom-up initiatives often have a sus-
tainable impact on the cityscape and urban planning due to a stronger lived social togetherness (Stadt Wien 
2017: 8).   

Depending on the planning task, the participation objective, the planning scale and the composition of the 
stakeholders, there are a variety of participation procedures for implementation, such as charrettes, open 
space conferences, planning for real, world cafés, future workshops or future conferences (Nanz & Fritsche 
2012: 36 ff). The composition of the stakeholders to be involved results from the dimension of the planning 
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task. In the case of architectural projects, these are usually the future residents in addition to the clients and 
planners. When it comes to questions of neighbourhood development, it is the citizens living in the neigh-
bourhood and also institutional representatives, e.g. from public administrations, schools or companies.  

Communication between the participants must be planned and coordinated from the very beginning, as it is 
an essential factor for the success of participatory planning. In this context, a target group and method-specific 
preparation of information, the integration of different ideas via workshops, models or simulation games as 
well as a precise planning of the communication processes are important (City of Lucerne 2020: 23). Diverging 
goals as well as incomplete or disturbed communication processes are cause for conflicts in participation pro-
cesses. These can be managed through mediation or other conflict-solving procedures. 

In recent years, various forms of eParticipation have been developed. These are electronic, internet-based pro-
cedures that help to involve actors in decision-making processes (BBSR 2017, BBSR 2020). Depending on the 
planning task, face-to-face and online formats can also be combined. 

Projects planned in a participatory manner gain in quality, can motivate more commitment and can be imple-
mented more quickly if participation is carefully implemented, since increased acceptance results in fewer ob-
jections, resistance and thus delays (City of Lucerne 2020: 6).  The involvement of different actors leads to a 
stronger identification of the users with the project. The experiences as well as the knowledge of different 
perspectives can result in synergies, be collected and used for further participatory planning.  

3.2.3  Inclusive housing 

A society with an increasing proportion of older people needs adaptable architecture and forms of housing 
that meet the changing needs of use. Inclusive housing projects are barrier-free and enable largely self-deter-
mined living in old age (cf. Pattern F2). Inclusion means more than just accessibility (cf. pattern P4). Inclusive 
forms of housing are characterised by a high degree of mix of residents and inclusive building arrangements. 
Different and flexible flat sizes allow for a diverse resident structure for pensioners, families, single people, 
shared flats and assisted living. Barrier-free and low-barrier residential buildings with entrances without steps 
or thresholds, a minimum door size, sufficient space for movement in living rooms and bedrooms, kitchens 
and bathrooms, and a floor-level shower are also important prerequisites for enabling inclusive living (BBSR 
2016).  

Intergenerational and inclusive housing projects promote togetherness as well as mutual help and support in 
everyday life, e.g. in caring for children, physically impaired persons or senior citizens. Inclusive housing pro-
jects enable people not only in the city but also in rural areas to remain in their familiar living environment or 
to reorient themselves in the period after the employment phase (BMFSFJ 2012: 8). For intergenerational hous-
ing, socially acceptable rents or housing costs are needed in the long term so that personal housing remains 
financially affordable in every life situation. Cooperative forms of organisation play a special role here. It also 
requires a needs-based infrastructure for local supply and daily needs, as well as opportunities to interact with 
the neighbourhood (BMFSFJ 2012: 12). 

3.2.4  Cluster apartments 

Cluster apartments combine the advantages of a small flat with those of a shared flat and promote self-organ-
ised living together in a group through the collective use of common areas (cf. Pattern F3). They are a new 
form of housing in which several private housing units are combined with communal spaces. The private hous-
ing units consist of one or more rooms, have their own bathroom and are optionally equipped with a (tea) 
kitchen. The communally used rooms include living, cooking and dining areas as well as, if necessary, further 
sanitary and utility rooms or flexibly usable guest rooms, so-called joker rooms. The overlapping of usable and 
circulation areas usually results in spacious, communally used areas, which increases the quality of living and 
has a space-saving and cost-saving effect.  

Cluster living is characterised by self-organised processes and a high degree of influence on the development, 
planning, management and maintenance of the premises. Residents of cluster apartments associate this form 
of living with self-organised cohabitation and the collective use of common areas consciously and 
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permanently. Cluster living thus differs from other forms of living together, such as in student, old people's or 
nursing homes, which are primarily purpose-oriented and often temporary, and are structured and regulated 
by sponsoring organisations (Prytula et al. 2020b: 8-9). The size of the cluster dwelling is determined by the 
number of people living together in it and their living arrangements. A typical group size in cluster apartments 
is between seven and nine people, but there can also be more than 20 residents living together (Prytula et al. 
2020b: 48f.). Cluster dwellings enable the realisation of exceptionally deep structures, which in turn require 
higher energy and cost efficiency. Buildings with cluster apartments are therefore particularly suitable for the 
redensification and utilisation of so-called difficult sites as well as corner situations in urban multi-storey hous-
ing. 

The pioneers in the development of cluster apartments were mainly Swiss housing cooperatives. In particular, 
the Zurich construction and housing cooperative Kraftwerk 1 played a key role in shaping and developing the 
typology of cluster apartments with the Hardturm (1999-2001), Heizenholz (2008-2012) and Zwicky Süd (2009-
2016) projects (Prytula et al. 2020b: 34). Based on the experience with large residential communities in the 
Hardturm project, Kraftwerk1 built the first two cluster apartments in the Heizenholz project. The flats are each 
rented to an association and the eight to ten members organise their own living together, furnishing, distribu-
tion of rent and cooperative shares (Thiesen 2014: 76). New members are also selected by the community, so 
no changes to the tenancy agreement with the cooperative are necessary in the event of a change. Within the 
flats, solidarity-based financing models are used to broaden the spectrum of residents and, above all, to appeal 
to older people. However, the majority of cluster apartments in Heizenholz are occupied by professionals aged 
between 35 and 55 (Thiesen 2014: 76). 

The Berlin cooperative project Spreefeld was initiated in 2007 and occupied in 2014. The three free-standing 
buildings on the banks of the Spree form an ensemble that pioneers a large-scale community project combin-
ing new forms of housing, shared spaces and office space. The project includes two large cluster apartments 
with a living space of approx. 800 m² and approx. 600 m². The larger of the two cluster apartments, the "Spree-
WG", is home to 21 people. It is organised as a maisonette over two floors and with a functional separation of 
the communal areas into a kitchen below and a living room above, to which a shared bathroom with a view of 
the Spree is connected. Large, communal balconies complement the living space on both floors. The private 
units consist of one to three rooms, often with private kitchens, whereby individual private units usually have 
their own bathroom. The design was essentially determined by the residents. Within the given floors, they 
could decide for themselves on the size and layout of the private units. The communally used rooms were 
planned collectively (Prytula et al. 2020b: 16 ff.). 

Cluster apartments enable high residential qualities in dense urban areas that meet the diverse requirements 
of sustainable urban development, such as social mix, participation, affordability and the economical use of 
land and natural resources. In doing so, they address five key current social trends in the housing industry 
and urban development:  

1. desire for individuality and retreat, 
2. need for community, 
3. desire for participation and self-determination,  
4. need for affordable housing and  
5. reduction of resource and land consumption. 

The special qualities of cluster housing cannot be adequately represented with conventional evaluation in-
struments for space efficiency. For the same or less space requirement per resident, a considerably greater 
range of uses and "spatial luxury" are offered. 

Key factors for the success of cluster housing are adaptable and adaptable spatial and social structures. This 
requires structural features such as sufficiently large, cleverly zoned communal living spaces that allow for 
parallel uses, as well as a great variety in size and floor plan organisation in the individual rooms to provide 
space for changing living needs. Adaptability is more likely to be realised through change of use than through 
conversion. Especially within larger projects, this is supported by so-called flex spaces or by relocation options.  
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The individual willingness to live together and a successful composition of the residential group are also deci-
sive parameters for long-term functioning and low-conflict residential communities (Prytula et al. 2019). The 
central contribution of cluster housing to resilient urban development is that it provides functioning examples 
of a diversification of housing options and a changed housing culture.  

3.2.5  Typologies of community-oriented forms of housing 

id22 has compiled typologies of organisational and ownership forms of community-oriented housing on the 
basis of an evaluation of different socio-ecological model projects (see chapter 3.1.2, chapter 6). The collection 
of model projects provides a wide-ranging overview of community-oriented forms of housing. With a view to 
developing a suitable spatial programme for CoHousing in Nová Cvernovka, typologies were compiled and 
focused on the following five models (see table 2): 

§ Cooperative model 
§ "Strong" CoHousing 
§ CoHousing "light 
§ CoLiving 
§ Rental model 

Table 2: Forms of organisation and ownership of community-oriented forms of housing 
 

Organisational 
structures  

1  
Cooperative 

2  
"Strong" CoHousing 

3 
CoHousing "Light“ 

4 
CoLiving 

Nature of ownership Cooperative  

ownership model 

can be run as a coopera-

tive or work together with 

a building (tenants), asso-

ciation 

Tenant/building  

association, building 

groups, foundation, NFP 

provider 

Investors and  

Investors 

Description Can be self-organised Self-organised,  

community  

Community led 

Community-oriented, 

development-oriented, 

architect:ing-oriented 

oriented 

Development  led 

Participation of the  

residents in the  

planning 

high high medium low 

Potential for  

social-ecological  

housing 

high high medium low 

Involvement of resi-

dents in maintenance 

and daily manage-

ment (efficiency) 

medium to high high medium low 
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Expected commitment 

of the residents 

long-term Long-term,  

5-20 years 

long-term,  

1-5 years 

flexible / short-term 

daily, weekly or 

monthly subscription-

style contracts 

Examples WagnisArt, Munich 

 

Spreefeld, Berlin WIR Quarter, Berlin The Base, Berlin 

 

 

Cooperative living 

The term "cooperative housing" refers specifically to the organisational and ownership structure of a project. 
Cooperatives can be models of so-called "tenant ownership", where ownership is mediated by residents' mem-
bership in a collective body through the purchase of shares. A member has a vote in collective decisions re-
gardless of the number of shares purchased. Such 'tenant ownership' models can range from zero equity to 
limited and full equity. The first model with zero equity is often referred to as a tenant co-operative model. 
Despite these differences in ownership, financing and level of professionalisation, in all types of cooperative 
housing, residents live in a self-governing, democratically organised and collectively managed form. 

"Strong" CoHousing 

Strong CoHousing projects are often built on a foundation of shared alternative visions or values. For example, 
community-oriented living with a focus on strengthening social ties and support networks, sustainable living 
and/ or shared spiritual or political views.  In terms of the organisational dimension, they also put more em-
phasis on residents' participation in the self-management of the project. This usually includes participation in 
the design and planning of the building as well as the subsequent operational decision-making. This is also 
accompanied by a high level of financial and social commitment of the residents to the project. 

In terms of social interaction, "strong" CoHousing projects deliberately aim to foster a greater sense of togeth-
erness and belonging within the resident:ing community. This is often done through supportive activities and 
facilities such as communal meals, festive events and work groups dedicated to specific activities, such as gar-
dening. These events are organised according to the bottom-up principle and are decided and managed by 
the residents themselves. The spatial division of the "strong" CoHousing projects is therefore specifically de-
signed to support this higher degree of community. For example, smaller private flats are compensated by 
larger-than-average, high-quality and well-equipped communal spaces. An example of a "strong" socio-spatial 
arrangement for CoHousing is "cluster housing", where private flats are deliberately arranged around commu-
nal spaces such as kitchens, dining rooms, living rooms and workshops. 

CoHousing "Light” 

In weaker CoHousing projects, the shared values are often less important than in "strong" CoHousing projects. 
In terms of the organisational dimension, a residents' association or an elected group is usually established for 
decision-making and regular joint meetings are held to decide on important matters of the group. In terms of 
interaction, they support a higher level of community and participation than conventional housing projects, 
but not to the extent described in the previous section on 'strong' CoHousing. This usually means that there 
are individual private flats as well as some communal spaces. 

Rental model 

The rental model for CoHousing ranges from models with a higher level of involvement in day-to-day man-
agement, such as most rental cooperatives, to models with a low level of involvement, such as CoLiving on a 
subscription or rental basis. As mentioned above, in the rental model, residents are still members of the coop-
erative and therefore have decision-making rights and obligations. However, in a subscription-based CoLiving 
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project run by a developer, the decision-making power on organisational structure and management lies with 
the project owner and not with the residents. 

CoLiving 

While the term CoLiving may be used differently in different places, we understand it to mean a new, commer-
cial form of community-oriented living, primarily aimed at a target market of young urban professionals in the 
knowledge society. These are usually operated by developers with rental or subscription models (e.g. "The 
Collective" in London and New York). Such a model offers flexibility and a low level of community engagement 
among residents. In terms of socio-spatial characteristics, they are usually characterised by much smaller pri-
vate spaces combined with a range of communal spaces and facilities. In addition, the possibilities for demo-
cratic self-governance are rather limited compared to traditional strong or light CoHousing projects, which is 
mainly due to the centralised ownership structure. 

3.3  Energy-efficient construction and plus-energy buildings 

3.3.1  Energy-efficient buildings 

The construction and operation of buildings represents one of the major sectors of global energy consump-
tion, along with mobility, food, the production of consumer goods and electricity production. Energy-efficient 
buildings are a necessary prerequisite for realising an energy-efficient and climate-neutral city. For an analysis 
and balancing of building-related energy uses, a distinction must first be made between the construction and 
operation of buildings. The energy used for the production and transport of building materials and compo-
nents is referred to as grey energy (Spreng 1994), is determined by life cycle assessments (LCA) and described, 
among other things, by the characteristic value of the cumulative energy expenditure (CED). The production 
of many modern building materials such as concrete, steel, aluminium, glass and plastics is very energy-de-
manding. The use of renewable raw materials, such as wood, can reduce energy expenditure and improve the 
manufacturing balance (cf. Pattern M4). 

With regard to the energy-efficient operation of buildings, a distinction is made in the Central European cli-
mate between residential construction ("winter problem buildings") and non-residential construction ("sum-
mer problem buildings"), for which different energy concepts and constructive, spatial and technical building 
measures are required due to divergent requirements. In residential construction, the greater share of the en-
ergy demand is required for comfortable temperature control of the buildings in winter and for the seasonal 
transitional periods, as well as for the provision of hot water. The focus is therefore on reducing heat losses, 
optimising passive solar energy use and efficient heat supply (Feist 1998, Hönger et al. 2009). The energy de-
mand in non-residential buildings, on the other hand, is dominated by the energy demand for summer venti-
lation and cooling, artificial lighting and other use-specific energy demands (e.g. operation of IT servers) (Voss 
et al. 2005). Optimisation of daylight planning, good summer thermal insulation and concepts for largely nat-
ural ventilation play a major role here.  

In the planning and realisation of energy-efficient buildings, great progress has been made in the last 30 years 
through research, technological developments, new simulation methods and suitable legal and economic 
framework conditions. The planning principles and technologies for the design and realisation of energy-effi-
cient buildings are well known (see Feist 1998, Voss 1997, Hegger et al. 2007a) (cf. Pattern P3). However, taking 
into account the principles of building physics and building technology, there are various planning ap-
proaches to achieve the goal of energy-efficient buildings and a sustainable, climate-neutral heat supply.  

Passive house construction has been established as a widespread standard since the 1990s. The term passive 
house refers to a building standard that can be realised with different construction methods, building forms 
and building materials. It is a further development of the low-energy house (NEH) standard and characterises 
buildings in which a comfortable indoor climate can be guaranteed in summer and winter without a separate 
heating or cooling system (Krapmeier & Drössler 2001). The limit values here are a heating requirement of a 
maximum of 15 kWh/m² living space and year and a maximum primary energy requirement of 120 kWh/(m2 a) 
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living space and year. The basic principles of a passive house are (1) minimisation of heat loss, (2) controlled 
ventilation with heat recovery and (3) optimisation of solar gains. The prerequisite for the passive house is that 
the necessary amount of fresh air is able to transport the required heat for the maximum heating output. For 
the building, this means that energy losses must not exceed 10W/m² of living space. In 1991, the first passive 
house was built in Darmstadt-Kranichstein, at the same time as the energy-autonomous solar house in Frei-
burg. With the EU Building Directive of 2010, all EU member states have committed themselves to constructing 
all new buildings as ultra-low energy buildings from 2021 onwards, which roughly corresponds to the charac-
teristic values of a passive house (EU 2010).  

Other strategies include building cybernetics (e.g. Pfeifer 2002, Tersluisen 2009), low-energy concepts (e.g. 
Leibundgut 2007), "low tech" approaches such as "Simply Build" (Nagler et al. 2018; Nagler et al. 2021, 
https://www.einfach-bauen.net/) as well as combinations of these approaches, e.g. "2226" by Baumschlager 
Eberle Architekten (https://www.2226.eu/das-manifest/). In these strategies, different emphases are set in 
each case with regard to the spatial-constructive, constructive or building-technical aspects. In recent years, 
sector coupling (e.g. waste heat recovery from waste or grey water, alternating storage use for electric mobility 
and building technology) has become an important field of action that shifts the spatial balance boundaries 
to the neighbourhood level. 

Last but not least, it is known from many studies that the behaviour of the users has a major impact on the 
actual energy consumption. The conceptual and technological robustness of the chosen measures therefore 
plays a major role, as does the knowledge of rebound effects, for example when the heated floor space or 
indoor air temperatures increase in energy-efficient buildings and efficiency gains are thus cancelled out. Last 
but not least, it must be taken into account that energy-efficient construction is only one subsystem of sus-
tainable construction and must always be considered in connection with other sustainability goals and pro-
tected goods (Hegger et al. 2007a, 2007b).  

3.3.2  Plus-Energy Buildings  

Based on the experience with passive house construction and other pilot projects such as the energy-autono-
mous solar house (Voss 1997), plus-energy housing estates (Disch 2010) and scientific studies on climate-neu-
tral buildings (Musall 2015), concepts for zero- and plus-energy buildings have also become increasingly estab-
lished. In 2001, the technologies for so-called zero-emission buildings were described in detail, which rely on 
well-insulated envelope surfaces, ventilation heat recovery and solar collectors with water-based or thermo-
chemical long-term heat storage and heat pumps (Luther, Wittwer & Voss 2001). While the long-term heat 
storage systems that were much studied in the 1990s usually did not perform as well in practice as calculated 
with elaborate thermal simulations, electricity-based solutions in combination with heat pumps have proven 
themselves in recent years.  

Plus-energy standard = passive house standard + building-integrated use of renewable energies 

Plus-energy buildings are buildings that generate more energy on an annual average than they need for their 
operation. As a rule, however, they are not energy-autarkic buildings; instead, summer energy surpluses from 
renewable energy systems - mostly electricity from photovoltaics - are fed into the electricity grid and drawn 
back from the grid when needed in winter (cf. Voss & Musall 2011, for definitions see also Ala-Juusela et al. 
2021). The basis for a plus-energy building is the design of the envelope surfaces and the supply technology 
according to the Passive House Standard with characteristic values for the heating demand ≤ 15 kWh and the 
primary energy demand ≤ 120 kWh/(m2 a). There are also projects that have already been realised in the field 
of refurbishment of old buildings. Due to specific constructional and spatial requirements in existing buildings, 
realisation is usually more complex. Therefore, there is still a need for research and development in this area.  

Plus-energy concepts for existing buildings and thus the reduction of the final energy demand can be de-
scribed using the following measures, standards and characteristic values (comparable to the passive house 
standard): 
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§ Improve the thermal insulation of the building envelope surfaces to U < 0.15 W/(m2 K) to reduce the heat 
demand, 

§ Avoidance of thermal bridges, 
§ compact structure, 
§ Highly insulating glazing and window frames, Uw < 0.8 W/(m² K); g-value around 50%, 
§ Improvement of the airtightness of the building envelope, measures for controlled ventilation (air 

tightness n50 < 0.6/h-1), 
§ Use of passive solar gains, 
§ Sun protection and shading - one of the most important passive measures for room conditioning and 

overheating prevention, 
§ highly efficient electricity-saving appliances for the building, 
§ max. specific annual heat demand of 15 kWh/(m2 a), 
§ Max. specific primary energy demand of 120 kWh/(m2 a) for space heating, hot water production and 

electricity consumption as well as 
§ Optimisation of building technology through the integration of heat pumps, photovoltaics (roof/ 

façade), combined heat and power or the use of wind energy in micro systems. Another possibility is the 
use of waste heat from waste water for heat pumps. Other building technology options for optimisation: 
passive air preheating, e.g. by means of a geothermal heat exchanger, heat recovery from exhaust air 
with a heat supply efficiency >75% and domestic hot water heating by solar collectors or a heat pump. 
Transmission and ventilation heat losses are largely compensated for by passive energy contributions. 

However, the plus-energy standard does not take into account the grey energy required. Furthermore, the 
production and operation of building technology always involves additional energy demand. Therefore, their 
use should be kept as low as possible. 

Efficiency House Plus and other research and funding programmes 

With the Efficiency House Plus model building with electric mobility designed by Professor Werner Sobek in Ber-
lin, the Federal Ministry of Transport, Building and Urban Affairs launched the Efficiency House Plus research 
initiative in 2011 as part of the "Zukunft Bau" funding programme, in which almost 40 newly built and refur-
bished mostly single-family or two-family houses across Germany were accompanied and evaluated in terms 
of research as demonstration buildings (BBSR 2019: 5, 21). The findings have been published as planning rec-
ommendations (BBSR 2018). The aim of the programme was to use these model projects to gain experience 
and solution approaches for the further development and market introduction of this building standard in 
residential construction. 

In addition to numerous other research projects, the research project EXCESS (FleXible user-CEntric Energy 
poSitive houseS), which was funded within the framework of the EU research and innovation programme Hori-
zon 2020, should be mentioned here as an example.  Based on four demonstration projects spanning the Nor-
dic, continental, oceanic and Mediterranean climate zones (Finland, Austria, Belgium and Spain), the project 
investigated how the technological, economic and regulatory conditions for the implementation of plus-en-
ergy buildings - here called Positive Energy Buildings - can be improved. https://positive-energy-buildings.eu/ 

From Energy Plus-buildings to Energy Plus-Quarter  

The overall system efficiency in the use of renewable energies increases with a shift of the system boundary to 
neighbourhood solutions (Bossi et al 2020, Lindholm et al 2021). Leibundgut (2007) already defines the path 
to a post-fossil future through the complete abandonment of combustion processes in the urban context for 
building heat through the use of heat grids and ground source heat pumps in the neighbourhood network. In 
the context of energy communities, however, the balance sheet demarcation becomes more blurred. While in 
the past and still - e.g. in existing energy regulations such as the German Building Energy Act (GEG) - the indi-
vidual building must be optimised on a parcel-by-parcel basis, the energy exchange with other buildings of 
the most diverse uses and ownership structures enables new synergies and economies of scale. However, 
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energy management is also becoming more complex and requires suitable regulatory frameworks (Tuerk et 
al. 2021). 

3.3.3  Energy efficiency in the renovation of old buildings and in new construction in Slovakia 

According to the EU Building Directive of 2010, buildings constructed in Slovakia as of 1 January 2021 must 
also meet the "lowest energy standard A0". The legislation allows for the consideration of the so-called "cost 
optimum" in renovation and reconstruction, i.e. measures that are also acceptable from a cost perspective. As 
a result, the investor does not have to meet the specified energy and environmental targets. However, the 
intended project aims to achieve significantly higher energy and environmental targets: Through innovations 
in the technical field, the "Centre for Metropolitan Innovations" is to become the first plus-energy building in 
Slovakia. The building produces more energy than it consumes and can thus also supply the adjacent building. 

The renovation of apartment buildings in Slovakia is reaching an above-average pace compared to the rest of 
Europe. The reasons for this are the good credit conditions offered by building societies, banking institutions, 
the State Fund for the Promotion of Housing and the typologically suitable Housing Fund. Currently, about 3% 
of the buildings are renovated each year. Nowadays, more extensive measures are implemented than in the 
past, i.e. not only the thermal-technical parameters of the walls and roofs are improved and the windows of 
the common rooms are replaced (the replacement of windows in the flats is done privately), but also the piping 
and lift systems are modernised. 

The renovation of public buildings is dependent on funding opportunities from the EU and, since 2014, also 
from the State Environmental Fund. The availability of subsidies reduces the interest in financing the refurbish-
ment from other sources (loans or guaranteed energy services). However, EU funds as well as Slovak state funds 
are limited. It is estimated that refurbishment of public buildings took place at the rate of 1% per year in the 
period 2007 to 2013. Refurbishment is often carried out in sub-measures where there is a lack of professional 
planning, e.g. for measures to improve indoor quality. A positive aspect of the Slovak subsidy programmes for 
the refurbishment of public buildings is that the amount of subsidies is linked to a certain energy efficiency.  
To date, only two buildings have been renovated to the lowest energy standard, an eight-storey residential 
building in Bratislava (as part of the international EU-GUGLE project) and the building of the Emila Belluša vo-
cational school in Trenčín according to our information. 

In new construction, the number of buildings with sustainability certificates (LEED, BREEAM, etc.) is increasing, 
which signals above-average quality. This trend is increasing especially in the area of office and industrial build-
ings. On the contrary, a very slow development concerns residential buildings, where just the first buildings 
are in the certification process. In the predominant new construction of family houses and apartment build-
ings, for example, the question of interior quality is often disregarded. Thus, in practice, the requirements for 
daylight are not met and corresponding expert reports are not required. To date, only one residential building 
has been built in Trnava, "Zelené Átrium", which received the certificate of the Passive House Institute and was 
processed by the Slovak Passive House Institute (LEED Platinum certificate).  

In terms of energy consumption, the most important factor is heat consumption for space heating and hot 
water production. In Slovakia, about one third of the heat comes from central heat supply systems, the rest is 
produced in decentralised sources. The most important energy source is natural gas, followed by biomass 
(wood chips, pellets, firewood). The use of other renewable energy sources, e.g. by means of heat pumps, plays 
a subordinate role in heat production. The share of renewable energy sources in the electricity supply of build-
ings is somewhat higher.  

Accordingly, in Slovakia, the full potential of energy efficiency is not used in the area of renovation of the old 
building fabric as well as in new buildings. The quality of the interior, adaptation to climate change and other 
principles of sustainable construction are not taken into account. 
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4. Working process and methods 

The project was processed according to the work packages (WP) formulated in the project application under 
the leadership of the respective project partners: 

WP 1 - Development of the overall ecological concept and integral planning (FHP) 

WP 2 - Creation of a homepage with project profiles of "best practice" examples (FHP) 

WP 3 - Development of housing concepts and monitoring of the participation process (id22) 

WP 4 - Determination of the energy status of the existing building (iEPD) 

WP 5 - Optimisation towards an plus-energy  building (iEPD) 

WP 6 - Preparation of planning documentation for Plus-energy buildings (Cvernovka Foundation) 

WP 7 - Communication and public relations (Cvernovka Foundation) 

WP 8 - Project management and administration (FHP) 

The project was originally  scheduled to run from 1 June 2020 to 30 November 2021  (18 months). Due to the 
travel restrictions imposed in  connection with the COVID 19 pandemic, the face-to-face workshops could not 
take place as planned. As a result of the local situations with lockdowns, all project partners experienced delays 
in the processing of the work packages, so that in May 2021 a cost-neutral extension of the project duration 
by six months with a project end date of 31 May 2022 was applied for and approved.  

Fig. 7: Flowchart of the (original) schedule with content dependencies of the work packages 
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Fig. 7 shows a flow chart of the original project schedule with the content-related dependencies between the 
work packages. The diagram shows that the processing of the work packages did not follow a linear chronol-
ogy, but were processed synchronously. This work logic corresponds to the requirements of integral plan-
ning. The diagram served the project partners to coordinate the respective work steps, as the individual sub-
steps had to be coordinated with each other. 

The methods and work processes used in the central fields of action are described in more detail below. The 
results of the work are presented in chapter 5. 

4.1  Overall ecological concept 

Based on the project goals defined in the project application, strategies and measures for the overall ecological 
concept were developed under the leadership of FH Potsdam (WP 1). The ecological project goals were further 
specified in the kick-off workshop and in other project meetings. The overall concept consists of sub-concepts 
for energy refurbishment as a plus-energy building, green and blue infrastructures as well as for the use of 
building materials and the handling of waste and recycling. The topic of energy was dealt with separately due 
to its particular scope and complexity (see chapter 3.3 / WP 4 and 5, processing by iEPD). 

The overall ecological concept was adapted to the requirements and evaluated during the planning process. 
Integral planning served as a central tool for integrating the ecological concept into the design. In this way, all 
ecological, energy-related and other requirements could be taken into account and optimised at an early 
stage. In particular, synergies with the CoHousing concept were sought. 

The development of the overall ecological concept comprised the following work steps and methods: 

1. setting objectives and priorities for Nová Cvernovka 

§ The objectives defined in the project application were specified in joint workshops and project meetings 
in order to meet the actual project conditions.  

§ In the "Design brief for the architects", the project partners each formulated specific requirements 
(Annex A1). These served as guidelines for the entire further project development. 

§ A formal sustainability certification was dispensed with, but the requirements formulated there served as 
orientation for the planning standards. 

2. analysis of the initial situation 

§ Consideration of urban planning conditions such as green spaces, traffic connections and noise 
emissions, 

§ Recording of the boundary conditions and the condition of the building such as orientation of the 
facades to the compass direction, existing infrastructural supply and disposal facilities for energy, heat, 
drinking water, sewage, waste, etc. 

§ Survey of existing ecological technologies and practices, e.g. recycling of construction waste, 
neighbourhood garden for the production of fruit and vegetables.  

§ Survey users' expectations and willingness to use ecological technologies or sufficiency strategies, e.g. to 
live more resource-efficiently or to commit to environmental goals. 

3. presentation of the state of knowledge and technology on ecological construction  

§ Literature research, analysis and presentation of socio-ecological model projects.  
(see Chapter 3.1.2 and Appendix A5), 

§ Literature research, analysis and presentation of typical design patterns and technologies in social-
ecological model projects (see chapter 6.3), 

§ Visits to social-ecological model projects in Berlin and Vienna in the context of project workshops. 
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4. selection, evaluation and implementation recommendations of the ecological strategies and measures. 

§ The proposals for ecological measures were discussed in regular project meetings and evaluated and 
prioritised according to the criteria presented in chapter 5.2.2.  
The visit to socio-ecological model projects in Berlin and Vienna was particularly informative for the 
Cvernovka Foundation and the architects because it allowed them to check the transferability of the 
proposed measures to the N.C. campus. 

§ Integral planning served as a central tool for the integration of all planning sub-aspects (see also chapter 
3.4). 

4.2  CoHousing 

An important prerequisite for the architectural design was the specification of the building's use. In particular, 
the type and extent of flats and their spatial positioning had to be clarified in the first months of the project. 
For the development and implementation of low-cost housing as CoHousing, a participation process was ini-
tiated that was coordinated and scientifically accompanied by id22 (WP 3). The work programme mainly in-
cluded the development of feasible concepts for community-oriented forms of living (e.g. multi-generational 
living, cluster housing, integrative forms of living) and their adaptation to the local situation. For this purpose, 
a needs assessment of the ideas and expectations as well as requirements of future users was carried out and 
evaluated. The task of id22 was primarily to advise on the possibilities of community-oriented living and non-
speculative housing practices based on a social-ecological approach.  

The work process included the following steps and methods: 

§ Conducting two quantitative surveys among the current residents of the hostel (referred to as the 
"community" in the report), 

§ Evaluation and assessment of the survey results, 
§ Expert interviews with people from and about social-ecological model project(s), 
§ Drawing up a roadmap for the participation process, 
§ In-process consultation of the architects and the community to develop a context-specific optimal mix of 

residential and non-residential functions and a qualitative specification of the spatial programme,  
§ Identify synergy effects in the environmental and social measures, 
§ Recommendations for the planning process of Nová Cvernovka and 
§ General recommendations for planning processes in CoHousing projects. 

4.3  Plus-Energy Building 

The main task of iEPD was to make assessments and recommendations for the selection and implementation 
of suitable supply concepts and systems engineering, based on the energy balance of the existing building 
(WP 4), leading to a plus-energy building (WP 5).  

The work process comprised four steps: 

1. Analysis and evaluation of the initial situation, 
2. Concept for the energy modernisation of the building, 
3. Concept for achieving the plus-energy standard and 
4. Evaluation and optimisation of the results achieved.  

The following methods were used for this: 

§ Data collection and assessment of the building stock with a PPHP programme, 
§ Concept for the energy upgrading of the existing building to a passive house, 
§ Concept for plus-energy buildings, thermodynamic simulation with the programme lES-ve, 
§ Optimisation of the roof pitch to maximise the yield of PV electricity with programme lES-ve, 
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§ Integral planning: Participation in all design meetings and intergral development of the technical 
implementation. 

4.4  Architectural design and project planning  

The commissioning and management of the architects is a genuine client task and was carried out by the 
Cvernovka Foundation. The PLURAL office was commissioned for the planning services (see chapter 5.4.1). In 
the architectural design, the functional requirements (use of the building) were to be combined with the tech-
nological, ecological and building law planning requirements to achieve a plus-energy building. As a result, 
planning documentation was written that will be submitted to the approval authorities (WP 6, see Appendix 
A1). The planning documentation corresponds to an approval planning according to German law (according 
to HOAI service phase 4).   

For the implementation of the design and planning process, the following work steps were carried out: 

§ Establishment of planning objectives and priorities for Nová Cvernovka, 
§ Description of a "Detailed design brief for the architects" (specifications), 
§ Conduct an internal competition procedure for the award of contracts to architects, 
§ Award of contract to architects and terms of reference, 
§ Preliminary design and iterative design planning by the architects, combined with planning discussions 

with the Cvernovka Foundation (client) and the Nová Cvernovka community (current residents), 
§ Integral planning as a central tool for integrating all planning sub-aspects, 
§ Multiple project presentations for DBU project partners and the community with feedback,  
§ Preparation of the planning documentation.  

4.5  Public relations 

Communication with stakeholders, public administrations and the public was also carried out by the 
Cvernovka Foundation (WP 7). The communication accompanying the project was carried out in social media 
(Facebook, Twitter, Instagram) as well as on the internet pages of the project partners and in workshops. 

4.6  Homepage for knowledge transfer 

Accompanying the development of the overall ecological concept, a homepage was developed on which short 
descriptions of selected social-ecological model projects and a collection of typical design elements (patterns) 
are presented (WP 2). Originally, the documentation of about eight model projects was planned. However, this 
idea was further developed in favour of the much more complex approach of developing a "pattern language 
of social-ecological design elements". 

The analysis of the model projects and description of the design elements served to accompany the  
design of Nová Cvernovka and is intended to promote public interest in the project. It can also be used by 
other architects and project developers when designing their own projects. The original idea of documenting 
the progress of the project in a bilingual internet blog (German and English) was not pursued further, as this 
was not necessary for the project development and public relations work.  

The work process to create the homepage included the following iterative steps: 

§ Project research and identification of approx. 80 relevant model projects, compilation of a longlist of 
"best practice" / "good practice" examples, 

§ Definition of criteria for the selection of projects that are particularly relevant for the realisation of Nová 
Cvernovka's objectives, 

§ Analysis of the model projects to identify "design patterns" that were particularly relevant for the design 
process of Nová Cvernovka, drawing up a list of themes such as mixed use, shared housing, participatory 
planning, energy use, green and blue infrastructures, etc. 
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§ Development of the homepage concept based on Christopher Alexander's "pattern language" 
(Alexander et al. 1977), 

§ Selection and detailed description of the design patterns, 
§ Preparation of short project profiles for 24 projects with project descriptions and a selection of suitable 

images including obtaining the image rights, 
§ Development of a design concept for the homepage, 
§ Technical implementation of the homepage and step-by-step online placement of the project 

descriptions and design patterns as well as 
§ Creation of a user manual for the continuation of the website and for knowledge transfer. 

4.7  Project management and communication 

The project management of the research project (WP 8) was carried out by the FH Potsdam. Project manage-
ment included the preparation, coordination and implementation of the project schedule, communication 
and coordination of work between the project partners and the safeguarding of results. The FHP was respon-
sible for the preparation of the semi-annual interim reports and the final report with the participation of the 
other project partners. The reports are published in German and English. 

The German and Slovakian partners communicated regularly in digital project meetings via ZOOM, the project 
language was English. Four joint face-to-face project meetings were planned for the project, three of them in 
Bratislava and one in Berlin. A kick-off and final workshop were held in Bratislava, a presentation workshop 
with a visit to the model projects in Berlin, and an online workshop.  

A shared data server was set up for the exchange and documentation of information, project documentation, 
minutes and other documents. The following communication tools were used regularly: 

§ Regular video conferences (ZOOM), initially on a weekly basis, later usually at intervals of about three 
weeks, 

§ Process diary for documenting all work steps and agreements, 
§ Data platforms for collaborative document processing and data storage as well as 
§ Miroboard (digital whiteboard). 
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4.8  Project chronology 

Table 3: Project chronology with important work steps and milestones 
 

Date Results 

01.06.2020 Project start 

June - July 2020 Online project meeting for project coordination and preparation of kick-off workshop 

July 2020 Start of research on "best practice" projects, selection criteria, longlist 

26.-27.08.2020 1st workshop (in Bratislava) - kick-off meeting, specification of project objectives 

Sept. 2020 Development of questionnaires for the survey of residents 

Oct - Nov 2020 Survey of the residents and evaluation of the results 

07.10.2020 Publication of the design brief 1.0 for the selection of architectural firms  

28.10.2020 Jury and selection of the architectural firm PLURAL for the commissioning of planning. 

30.11.2020 Completion of the design brief 2.0 for the commissioning of PLURAL Architects 

17.-18.01.2021 2nd workshop (online) - discussion of the planning status, floor plan and façade con-
cepts, energy parameters for the existing building are available, concept for plus en-
ergy, presentation and discussion of some social-ecological design patterns  
Guest lecture by Werner Wiartalla, ufaFabrik 

22.01.2021 Presentation and discussion of the design status with the community of N.C. 

26.02.2021 Agreement on central criteria for decision-making for measures 

March-July 
2021 

Regular feedback rounds by DBU partners with architects for further development of 
the design planning and implementation of the technical measures 

30.06.2021 The homepage https://www.buildingsocialecology.org/ goes online. 

July 2021 Preparation of workshop and excursion in Berlin, project selection, schedule coordina-
tion 

10.-13.08.2021 3rd Workshop (in Berlin) - Visiting social-ecological projects in Berlin  
Planning workshop with design status on CoHousing. Energy and eco-concept  
Guest lectures and planning feedback with Iris Oelschläger and Silvia Carpaneto 

Sep. 2021 Preparation of the workshop in Bratislava, preparation of the scenario analysis phase 1, 
excursion destinations in Vienna, further development of the homepage 

20.-21.10.2021 4th workshop (in Bratislava) - presentation of project results and implementation of a 
scenario analysis, visit of social-ecological projects in Vienna 

Dec. 2022 Final decision on technical and architectural solutions 

Jan - May 2022 Editing the planning documentation 

31.05.2022 Project completion 

June 2022 Completion of planning documentation for building application 

31.08.2022 Submission of final report 
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5. Project implementation and results 

5.1  Development of the space programme, CoHousing and participation process 

5.1.1  Goals for CoHousing in Nová Cvernovka 

Identifying a good mix (interdependencies & strengths) 

The starting point for the planning was the implementation of the spatial programme in terms of content and 
design. The general idea for community-oriented living developed from the existing use of the former dormi-
tory and is based on the intention of the Nová Cvernovka Foundation to create an innovative and integrative 
model that combines living and working, culture and ecology. 

The target was to combine residential and work uses with a spatial share of 30 to 40% each with public uses 
with a share of 20 to 30%. 

a) Housing is to be implemented as affordable housing with a strong community focus for long-term 
living (CoHousing and rental housing) as well as housing for medium-term stays and short-term living 
for guests. 

b) The workspaces should be modular, collaborative and designed for creatives, artists and social inno-
vators.  

c) The public spaces should create services and offers that complement the needs of the Nová 
Cvernovka campus as well as its neighbourhood. 

To realise this, community involvement and empowerment is essential and offers a number of benefits. These 
benefits include strengthening residents' identification with their buildings and spaces, which encourages 
them not only to care for and own them, but also to invest time and resources in improving them. This mobi-
lises many invaluable skills, networks and resources, including people's time and energy as well as their inno-
vative ideas. 

Considering the possibilities of self-help, residents should be involved in the remodelling of the building as 
well as in future improvements and renovations. An approach based on self-help strategies can support the 
overall affordability of the project. This means focusing on self-help opportunities, such as how the community 
can be involved in the reconstruction and renovation of spaces and structures - with tasks such as changing 
interior walls, finishing surfaces and floors, designing exteriors and much more. Self-help based, resident-built 
projects could also include the completion of artists' studios and work spaces. 

The main goal of the conversion is to create a pleasant and inspiring environment with a community character 
that promotes the emergence of meetings and interactions between different (social, age) groups of people 
living under one roof and ultimately contributes to the improvement of their living conditions. This pilot model 
of CoHousing - the first of its kind in Slovakia - has the ambition to initiate or at least be part of larger changes 
in the way of living and development in urban areas in response to extreme individualism and the increasing 
unaffordability of conventional housing. 

The community-oriented nature of the CMI.BA project aims to organically involve and develop the community. 
It is not only about being kind and fair to the building's residents and users, but also about looking for ways to 
empower these people so that the project and the building and its spaces - inside and out - can truly benefit 
from mobilised innovation, energy and resources. 

The Nová Cvernovkas residential area should consist of spaces that provide short-, medium- and long-term 
accommodation. The existing community of residential residents has the potential to form the core of future 
long-term residents. On a smaller scale, the Nová Cvernovka Foundation also plans to provide social housing 
spaces for otherwise excluded communities and individuals (e.g. Housing First for formerly homeless people). 
There is the possibility of cooperation with (local) government in housing public sector workers (e.g. key hous-
ing for young teachers and social workers) or students in the form of starter homes. They are expected to 
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become part of a social mix for long-term housing. For medium-term and short-term residents, there should 
be spaces for artist-in-residency programmes and artists from the cultural centre or a kind of "Fairbnb" 
(https://fairbnb.coop/). 

5.1.2  Roadmap of the participation process 

For the coordination of the participation process, id22 drew up a roadmap early on after the kick-off workshop 
in Bratislava. This roadmap specifies when and in which processes which partners and persons should be in-
volved. This roadmap was updated and adapted throughout the project. 

August 2020 

Kick-off workshop in Bratislava: All project partners and the community were invited to give presentations and 
discuss the project goals and intentions with each other. The Nová Cvernovka Foundation provided a draft for 
the first survey. id22 and the community gave feedback and made suggestions, and the community was in-
volved in the organisation and data collection of the survey. 

September 2020 

Based on the project schedule, id22 developed a proposal for the second survey, feedback especially from the 
Nová Cvernovka Foundation and all other partners and the community was taken into account. 

October 2020 

The community elected a community delegate for the jury to select the architects and for other important 
communication and coordination processes, especially with the N.C. Foundation. The results of the survey 2.0 
were discussed and reflected upon with both the N.C. Foundation and community representatives. The aim 
was to integrate the results of the survey into the design brief for the architects. This provided the architects 
with more precise information about the needs and wishes of the stakeholders for their planning. 

November 2020 

Community representatives form a working group with interested community members and are consulted on 
the design brief, which is prepared according to the project objectives of the selected architects' vision and 
the results of Survey 2.0. 

December 2020 

N.C. gives a presentation to the general public and members of the Archboard. The aim is to create a space for 
public discussion, questions and comments. This step should give the community some time to develop fur-
ther comments and feedback. 

January - July 2021 

Architectural design (by architects) to implement the social and spatial housing requirements combined with 
regular feedback rounds with the community. Further development and finalisation of the design planning 
taking into account the comments and feedback. 

5.1.3  Survey of needs and wishes of current residents 

In 2020, two empirical surveys were conducted with the current residents of the halls of residence. For this 
purpose, in-depth interviews were conducted in person. 40 people took part in the surveys, which were con-
ducted at intervals of a few months. The content of the surveys was the internally perceived challenges and 
opportunities of the CoHousing project (for survey questionnaire and evaluation see Appendix A3). The de-
mographic data and housing situation of the respondents at the time of the survey are summarised in Table 4. 
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Table 4: Demographic data and housing situation of respondents as of September 2020 
 

Category  Demographic data 

Total number of respondents 40 people 

Gender of the respondents 65 % male  
35 % female 

Age of the respondents 21-25 years:  18 %  
26-30 years: 37 %  
31-35 years: 25 %  
 36-70 years: 20 % 

current life situation living alone:  75.0 %  
with a partner:  17.5 %  
with a pet:  17,5 % 

Place of residence in the former dormitory:      100 %  
working and living in the former dormitory:      25 %  
working in the neighbouring former school building:     20 % 

5.1.4  Analysis of the results from the survey of needs and wishes 

The housing survey 1.0 was exploratory in nature and asked about potential interest in future, possible shared 
housing in Nová Cvernovka. The housing survey 2.0 asked more specific questions about expectations, hopes 
and wishes in relation to CoHousing.  

About half of the respondents already have experience with community-oriented  forms of living, especially in 
shared flats and in hostels, but also in squats, housing groups as well as through participation in the first 
Cvernovka project. A total of 40 residents took part in the two surveys, whose most important answers can be 
summarised as follows: 

Perceived benefits of CoHousing: 

§ Stronger community and social contacts, 
§ Exchange of skills and knowledge, 
§ Sharing resources and costs, 
§ the possibility to start new (ecological) projects and innovation.                   

Perceived disadvantages of CoHousing: 

§ Lack of privacy and too much noise,  
§ Conflicts between residents, 
§ lack of cleanliness and security, 
§ highly regimented lifestyle,  
§ no possibility to live here during the reconstruction, 
§ rising housing costs after conversion. 

Most important indicators of overall quality of life: 

§ Environmentally friendly,  
§ healthy and safe environment,  
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§ financial affordability and spaciousness. 

Interest in community-oriented forms of housing 

The 2020 N.C. Housing Survey, conducted among current dormitory residents, represents their preferences for 
housing units. 60% of the 40 respondents would prefer a housing unit consisting of one room with its own 
bathroom and would be willing to share a kitchen, living room and other facilities. 20% of respondents would 
prefer a separate flat with a fully equipped kitchen, but would be willing to share facilities such as a workshop, 
social room or garden. The remaining 20 % would be content with a simple room and are willing to share the 
bathroom and other facilities with other residents. 

Interaction and privacy 

The community is particularly interested in these different types of units being arranged, combined or inter-
connected in the building so that there is both privacy and the possibility of interaction between residents. It 
should also allow and encourage the possibility of social mobility (people moving between different types of 
housing). 

Sharing 

If they had the opportunity to set up a kitchenette in their private area, 50% of the respondents would be 
willing to share a large, well-equipped kitchen with 8 or more other residents. The other 50% would prefer to 
share the kitchen with about 5 other people.  

Private space 

Of the 40 respondents, 50% would like a private room of at least 20 m², 25% at least 25 m² and the remaining 
25% would be satisfied with a room of 15 m². 

Utilisation arrangement 

The community identified certain activities with specific requirements, all of which should have a specific space 
in the building and would help initiate social interaction. 

§ Spaces for noisy communal activities and socialising (e.g. on the ground floor), 
§ Spaces for quiet activities, e.g. for studying and working (e.g. on the roof), 
§ Rooms for dirty and possibly noisy activities such as in workshops (e.g. in the basement). 

Use during the conversion 

To achieve the goal of social sustainability, many of the current residents prefer to stay in the building during 
the conversion. They point to the possibility of dividing the existing communication core (staircase) into two 
independent parts, allowing them to move around within the building during the different phases of the con-
version work.  

5.1.5  Space types for the realisation of CoHousing approaches 

All of the following space types can work with a CoHousing approach. However, a "Strong CoHousing" will 
provide more opportunities for sharing for social and environmental reasons. Private flats reflect a “CoHousing 
Light” approach, where there are no or few shared spaces (e.g. in building groups), which makes sharing and 
thus community building more difficult. Table 5 gives an overview of space types for the realisation of CoHous-
ing approaches that can be considered in a suitable mix for project implementation. 
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Table 5: Space types of community-oriented forms of housing 
 

Room type designation  Characteristics / economic evaluation 

Single unit  
with collective sanitary facility in the corridor 

They tend to be run and managed by the resident 
occupier 

Individual smaller units 

with shared kitchens, dining and living rooms, toilets 
and showers, as part of shared flatshares  
or groups of people 

 Most affordable 

Live/work units 

With toilets and showers but without kitchens, with 
shared kitchens, dining rooms and living rooms, as 
part of shared flats or groups of people 

 Middle price segment 

Cluster apartments 

with their own small kitchens and bathrooms, with  
shared kitchen and common rooms 

Less affordable due to higher installation effort. 
Managed by the residents. 

Private flats 

with several rooms, without directly  
shared common rooms 

They tend to be operated and managed by the 
developer and/ or third party providers as "simple 
rental units". 

 

5.1.6  Recommendations for project implementation 

1. Gain a common understanding of the project objectives 

All those involved must first agree on the overarching project goals, for which CMI.BA wants to be a model. 
What are the priorities? Should it be a model project in terms of affordable living and working, even if only 
limited subsidies are available? Why should it be a plus-energy building, considering that no other or very few 
other projects in the region will be able to follow this example in the near future? 

2. Affordability 

For the prioritisation of the renovation and conversion measures, a consensual definition of the term "afford-
ability" needs to be developed among the stakeholders, including the categories of the target group of resi-
dents, the percentage of social housing to be included, and the relation to rental prices in Slovakia and Brati-
slava, taking into account future operating and maintenance costs. Furthermore, it is urgent to agree on the 
preferred organisational and management structures. 

3. "Strong" CoHousing 

A "Strong CoHousing" model should be sought for at least part of the residence. This would mean a higher 
level of community participation, both in terms of responsibilities and rights of the residents. This in turn would 
emphasise their cooperation and decision-making rights and responsibilities, and would remain true to the 
project's goal of working in a socio-ecological framework. 
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4. Create offers for temporary forms of housing 

It is necessary to develop spatial and organisational offers for short- and long-term forms of housing so that 
potential residents are not overwhelmed with the idea of getting involved in something bigger than they are 
ready for. This can be reconciled with the fact that about half of the participants in the survey are willing to put 
in a few hours per month for (self-)management. The design and number of rooms or flats for temporary hous-
ing has an impact on planning decisions. 

5. Spatial diversity and structural reversibility 

In order to allow for different housing needs as well as short-term and long-term housing forms, spatial diver-
sity and structural reversibility should serve as guiding principles for planning implementation (cf. Pattern A1). 
In physical form, cluster housing (cf. Pattern F3) and individual, self-contained (residential) units for commu-
nity-oriented living with different levels of communal facilities are suitable to promote human (micro-) com-
munities. This creates a mosaic of arrangements for community living, e.g. flats shared by a few people or 
single family units.  

6. Offer communal spaces 

Community is created through the sharing of ideas and thoughts, visions and goals, eating and drinking to-
gether, places and spaces, buildings, gardens and activities. Sharing has social, economic and environmental 
benefits (cf. Pattern C3). Community is a dynamic process that can develop organically, be developed inten-
tionally, but also remain weak or even fall apart - depending on the level of participation and commitment of 
the individual. Communal spaces can be: kitchens, living rooms, workshops, terraces, laundry rooms, gardens, 
corridors, staircases and many more. (cf. Pattern C1). In this sense, communal balconies and terraces are pref-
erable to individual balconies or terraces (cf. Pattern A5). 

7. Minimal intervention strategy 

The strategy of minimal intervention is recommended for the conversion. This corresponds to the project's over-
riding ecological and ecomic requirements for the careful use of resources and affordability (cf. Pattern M2). 
But at the same time, this keeps open the possibility of making further aesthetic qualities and ecological addi-
tions at a later stage. For this purpose, the establishment of an "innovation fund" for the construction and 
improvement of basic infrastructure should be considered. What needs to be clarified is what should be set as 
"the minimum" for the first conversion and renovation phase and what can be realised at a later stage.  

8. Promote communication and self-governance 

It is recommended that community representatives be identified and mechanisms for reporting, consultation 
and decision-making between them and other members of the community be established. 

9. Initiate self-help processes  

During reconstruction, costs can be saved through self-help in self-construction. Self-help processes could be 
organised through the coordination of so-called community facilitators (4-5 team members who work closely 
with the community), for example by forming groups with specific competences, skills and interests. This could 
mean that one group of community members is interested in developing gardens, flower beds and outdoor 
community spaces, another in developing and managing community spaces (cf. Pattern C5). This would fur-
ther strengthen the sense of community and belonging that is characteristic of Nová Cvernovka, while also 
laying the foundations for self-management.  

10. Take into account needs for safety and cleanliness 

The concern of the residents interviewed for safety and cleanliness should be taken into account. Part of the 
feeling of safety can result from the fact that the neighbourhood and the surrounding community know each 
other well. This can be promoted by a "welcome contact point", which is maintained on the basis of voluntary 
project hours, and that the caretaker lives on site. 
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11. Continuation of the participation process and multi-stakeholder dialogues 

For the implementation of the project, it is not least recommended that those involved (Cvernovka Founda-
tion, representatives of the residential communities, architects and planners) meet regularly beyond the DBU 
project for meetings in which priorities are explicitly defined and scenarios for the next five, ten or even 20 
years are agreed - at least as visions. 

As a result of the project, the following (transferable) recommendations can be summarised: 

General recommendations for the development of innovative CoHousing concept in Nová Cvernovka 

1. Nová Cvernovka's CoHousing should be time and place specific, i.e. context sensitive - also in rela-
tion to Slovak housing culture and the structural and local possibilities. 

2. Consideration of the interests and capabilities of the Nová Cvernovka community (Survey 2.0). 
3. Learning from other good practices and model projects. 
4. CoHousing is a process that depends on a clear and fair "social architecture". 
5. CoHousing works with synergies between living, working, playing and gardening. 
6. Nová Cvernovka's CoHousing evolves organically from  

past and present experiences and practices. 

Recommendations for strengthening the community in Nová Cvernovka (and in other projects): 

1. Low-threshold participation: Make it easy to participate! 
2. Clear and fair representation of the community in matters of development and management. 
3. Listen to the residents of the community: Give the community the opportunity to voice their ideas 

and concerns: online and offline, through community representatives and through an on-site "plan-
ning office" in the residence building. 

4. Transparency in decision-making: Meetings are well prepared and all decisions are well docu-
mented. 

5. Inform and educate the community so that they know the options and possibilities.  
 Minimise frustration! 

6. Facilitate community members' discussions to help them realise their dreams / visions. 
7. Clear and understandable timetable for planning and decisions: Make it clear when the community 

can and should contribute with ideas and comments. 
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5.2  Planning implementation of the project objectives 

5.2.1  Terms of reference and Selection of architects 

In addition to the programmatic and functional requirements, the ecological and energy requirements also 
had to be specified in more detail. All project goals declared in the project application were discussed in detail 
and prioritised in the kick-off workshop. Subsequently, the DBU project partners summarised the respective 
functional, spatial, ecological and social requirements as well as the intended synergies for further project de-
velopment into a "design brief for the architects" (see Appendix A2). These requirements were the starting 
point for the design planning. Representatives of the Nová Cvernovkas community were also involved in the 
formulation of the requirements.  

At a meeting of the Cvernovka Foundation with architects working in Nová Cvernovka, the so-called Archboard, 
it was previously decided in June 2020 that three studios should apply to work on the CMI.BA project. These 
studios were selected on the basis of their skills, experience and presence in the Slovak architectural scene. 
The architecture studios participating in the competition were: 

2021     http://2021.sk/ 

N/A    http://nla.sk/ 

PLURAL http://plural.sk/ 

The studios were asked to submit an essay about their studio and their vision of the CMI.BA project and to 
include a presentation of their previous work. A jury consisting of nine representatives of all DBU project par-
ticipants as well as external experts selected one of the studios to lead the architectural design of the redesign. 
The other two architectural studios were commissioned to comment on the design and planning progress 
during two presentation events. In the selection process, the architectural firm PLURAL was chosen and com-
missioned with the planning.  

5.2.2  Integral planning in practice 

Decisions have to be made at an early stage of planning that will have a major impact on spatial, functional, 
technical, economic and temporal aspects. Integral planning brings different perspectives and expertise to the 
table at an early stage in order to identify and reduce complexity and achieve creative solutions.  

At the content level, integral planning enables, 

§ the development of solutions to conflicting objectives (combining components, adjusting objectives),   
§ Identify knowledge about future impacts of planning and use at an early stage, 
§ identifying solutions for a balance and good mix of components that enable more efficient and resilient 

building performance, 
§ the development of specific solutions (through the expertise of the respective partners) 
§ checking compatibility (synergy/conflict) with other objectives and components. 

 
At the process level, integral planning enables, 
§ Integrate expertise into planning at an early stage, thereby avoiding or at least identifying at an early 

stage typical problems that lead to friction losses and may require costly adjustments later,  
§ using the specific expertise of the partners to identify specific actor logics and solutions, and  
§ expand their own knowledge and planning skills. 

In the CMI.BA research project, some parts are "simulated" integral planning, as only the first planning phases 
with a limited level of detail were the subject of project planning. 
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Criteria for decision making 

The complex functional, spatial, constructive, technical, ecological and economic requirements of the project 
are associated with conflicting goals, the evaluation and resolution of which are indispensable for planning 
decisions. In order to prioritise the strategies and measures relevant to planning, the project partners formu-
lated eleven criteria in a planning meeting in February 2021, which served the project team and the architects 
as orientation for the selection of planning decisions: 

1. Functionality 
2. Spatial impact 
3. Constructional and technical effects 
4. Social impact 
5. Aesthetics (beautiful, inspiring, useful to get a socio-ecological understanding?) 
6. Adaptability to change 
7. Economic impact 
8. Is it innovative? Does it support innovation? 
9. Is innovation communicated (visibility, education, imitation)? 
10. What impact does it have on the city (neighbourhood, housing shortage)? 
11. Impact on sustainability (criteria: efficiency, consistency, sufficiency) 

5.2.3  Building stock 

The building has five floors above ground with a flat roof and a partially recessed underground floor. The L-
shaped floor plan is designed so that the longer side is parallel to the street. The overall dimensions of the 
building are 71.00 m x 28.50 m, with the street wing measuring 16.80 m and the courtyard wing 15.30 m wide. 
At the junction of these two wings, at the point where the support system turns, there is a joint the height of 
the entire building. There is also a three-storey building at the junction of the courtyard wing and the school 
building, but this is not the subject of the planning and documentation. 

The supporting structure consists of a monolithic reinforced concrete skeleton with columns and a ribbed ceil-
ing. The floor slab is 120 mm thick at the purlins and ribs. In the basement, the vertical bar support system was 
replaced by exterior and interior concrete walls. The building has long been used as an accommodation facility 
with the necessary social facilities. The area load during the planning and construction of the building was 1.50 
kN/m2 (accommodation rooms) according to the applicable technical standard. No significant defects or dam-
age to the building structure were found. The technical condition corresponds to the service life of the struc-
ture and the way it has been used and maintained. 

For a detailed structural assessment, the structure was archivally and on-site inspected using non-destructive 
methods (checking the concrete strength with a hardness tester) and, where necessary, also using partially 
destructive methods (exposing the reinforcement) before a structural analysis was carried out. For the assess-
ment of the existing foundations, earth probes are carried out from the interior of the basement, if necessary. 
Engineering geological exploration probes can be carried out from the bottom of the excavated probes.  

5.2.4  Representation of the architectural design 

The design builds on the existing qualities and an assessment of realistic redevelopment possibilities. The aim 
is to offer new possibilities in spatial and technological terms and also to express these in an appropriate form 
in terms of design. The existing building volume and, as far as functionally reasonable, all constructive parts of 
the supporting structure, the façade as well as the interior design are to be preserved. The planned structural 
changes are made due to requirements of building technology (e.g. through the energetic upgrading of the 
façade), building functions (e.g. adding a storey), fire protection (e.g. through the integration of two new stair-
cases) and other requirements as described in detail below. 

The design solutions for determining the mix of uses, accessibility, façade design (greening, shading systems), 
fire protection, building infrastructure (to what extent is infrastructure created with regard to the 
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characteristics of the mix of uses), reversibility and affordability were intensively discussed and constantly op-
timised in joint workshops and planning rounds. 

Fig. 8: Schematic representation of the distribution of use in longitudinal section. Authors: PLURAL 

Functional programme and spatial distribution 

The vertical composition of the programme is essen-
tially based on today's organisation. On the east side, 
there are three floor types: working, residential and 
mixed-use floors The central main staircase opens up 
the building and allows for a variety of mixed uses. The 
proposed zoning is based on the programme specifica-
tions - approximately 30-40% residential, 30-40% work, 
20-30% for public services and communication - and 
was refined during the planning process (Fig. 8).  

The design is inspired by the "Old Cvernovka" and its model, which is large and flexible at the same time. The 
main challenge was to find an appropriate level of coexistence and mixing of the complex programme of liv-
ing, working, publicly accessible spaces and social zones. Their overlaps can be potentially interesting, but the 
participatory process highlighted the need for a minimum of privacy for the residents, which had to be taken 
into account. 

A flexible and open concept requires an organisational grid that allows the transformation of the object in a 
finer way and the preservation of the maximum of the existing construction. The internal "cell" (Fig. 9) is suita-
ble as a floor plan unit and is suitable for different types of use. The design is based on improving the quality 
of social spaces and subdividing the floor plan to allow different functions to coexist without collision. We are 
also aware that if we build on the current layout, we will allow for continuous adaptation of the building and 
not expose the Cvernovka Foundation to the need for a fundamental change in the building management 
system. 

Fig. 9: Construction grid of the building. Authors: PLURAL 

 

 

The most visible element of the design is the planned roof extension with its characteristic roof form, the shape 
of which is influenced by the integration of a large PV system. The new attic is designed as a large hall that can 
also be divided into smaller rooms depending on the use.  
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Entrance area with horizontal access and social functions 

The ground floor is designed as a "public street" with facilities oriented towards the central corridor connected 
to such a ground floor in the former school building (Fig.10). Different entrances to the building allow the 
ground floor to be permeable in order to provide largely conflict-free access for the different target groups 
(residents and visitors). The building is to be interspersed with generous communication spaces. The central 
corridors provide access to the social rooms in the end positions of the wings. In the north-eastern part of the 
building, a generous area is planned for a kindergarten, but the spatial planning for this has not yet been 
worked through in detail. In the south-western corner of the building, a café with an adjacent kitchen area is 
planned: on the courtyard side, there is an optional room for variable uses. On the street side, this area is pre-
ceded by a generous staircase and ramp system to connect the building well to the public outdoor area.  

The complete ground floor plan as well as all other floor plans and representations of the façades in the existing 
and new plans are documented in Chapter 5.2.5. 

Fig. 10: Ground floor with public functions, isometry. Authors: PLURAL 
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Vertical access 

The existing double staircase in the currently cen-
tral entrance area is retained. It is the most charac-
teristic element inside an otherwise generic build-
ing. The division of the building into two wings by 
the centrally located double staircase also allows 
the building to be divided into two sections and 
continue to be occupied during the construction 
work. The residents have expressed their willing-
ness to endure this inconvenience and the meas-
ure is seen as a key to maintaining the continuity 
of the community. 

The fire safety-related need for new staircases is 
used for a better vertical connection of the indi-
vidual floors and organisational units. They allow 
the building to function in different modes. We 
spatially connect the double staircases with a ves-
tibule (Fig. 11).    

 
Fig. 11: Staircase access with existing and new staircases, 
isometry. Authors: PLURAL 

 

The "residential" south wing is accessed by a newly installed staircase that leads to the social rooms on the 
respective floors. The external staircase in the north, in turn, provides public access to the apartment-related 
rental spaces. The new staircase on the north-east façade is constructed with a partially transparent curtain 
wall over the entire height of the existing building. The steel structure will be founded on a shallow concrete 
foundation at a frost-free depth. Access ramps to the basement and a short staircase to an above-ground floor 
will be created in the rear area. The reinforced concrete structures will be erected separately and structurally 
separated from the existing building.  

One of the most important factors of the design is to ensure relatively easy access for large loads to all areas 
where studios and other work spaces are located. The elevated first floor is accessed by access ramps. These 
open on the north side of the building, on the access road. The first ramp leads to the underground spaces 
where the building's storage rooms and technical security are located, and the second ramp is part of the 
"plinth", a raised corridor that provides access to the ground floor spaces towards Racianská Street. 

Common rooms 

The collectively used rooms are to be located in the corner positions of the street wing. Thus, the placement 
of the social spaces in the north frees up a maximum of space for private rooms oriented towards the quiet 
southern courtyard. The community terraces are also arranged according to this logic in relation to the social 
hub of the south-western wing. 

Sanitary infrastructure  

The installation shafts are placed in such a way that they can supply either one, two or three rooms together, 
thus enabling a typological diversity of housing types: From short-term flats (without major sanitary installa-
tions) to shared flats and cluster apartments to standardised multi-room flats. 
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Living spaces and flats  

The living spaces should offer a typological and 
spatial range that enables short-, medium- and 
long-term living. Adjacent to this, sufficient social 
spaces are to be created to promote community 
cohesion among the residents. Typologically, 
each floor contains individual units. The system is 
intended to be simple and modular so that the 
spaces can be easily reconfigured without major 
structural changes. Each of these rooms, the 
basic unit with approx. 20 m2 , must therefore of-
fer the possibility of installing a sanitary area and 
a kitchenette (Figs. 12 and 13). This has implica-
tions for the number and positioning of the in-
stallation cores of the sanitary areas (Fig. 14). 

 
Fig. 12: Basic unit for living, photo collage.  
Authors: PLURAL 

 

 
 

 
Fig. 13: Basic model for different flat sizes. Authors: PLURAL 
 

 
 
 
Fig. 14: Adaptability: scheme for the location of the installation cores. Authors: PLURAL 
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Fig. 15: Housing, view / section of a basic unit. Authors: PLURAL 

 
 

Fig. 16: Living with two rooms, floor plan. Authors: PLURAL 
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A typical two-room flat (Figs. 16 and 17) consists of two basic units ("cells") and has just under 40 m2 of living 
and usable space. The rooms can optionally be connected to each other via doors or more generous openings. 
Loft-like living is also conceivable with a living space above two cells, optionally with a loft or loft bed.  

In the flats facing the south-east (courtyard side), the existing stone parapets are to be removed and replaced 
by wooden constructions. The new window openings will thus be somewhat higher and more generous; 
French windows could also be realised as an option (see also the variant presentation in Chap. 5.3.3 Greened 
facades). 

Despite the intention to change as little as possible, some structural interventions in the interior are also nec-
essary. For this, mainly dry lining and materials that are easy to work with as well as to dismantle, such as wood, 
will be used. Where practical, openings will be prepared to allow room connections later on, so that a quick 
adaptation will affect the operation and comfort of the residents as little as possible. New poured floors will be 
used throughout the building to improve acoustic conditions. The suspended ceilings will be removed for the 
installation of ceiling panels for heating and cooling. The new window openings are slightly larger than previ-
ously in the existing building.   

Fig. 17: Living with two rooms, isometry. Authors: PLURAL 
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Cluster apartments 

The cluster apartments are located in the south-
eastern part of the building in the spatial structure 
in direct relation to the social hub. The cluster 
apartments are divided into a more public and a 
private area. The communal spaces - living and 
kitchen areas - are oriented towards the spacious 
terraces on the south-east façade. The individual 
areas adjoin in an easterly direction and are each 
equipped with individual sanitary rooms. Living 
spaces for short-term accommodation face the 
street, the longer-term units face the southern 
courtyard. They can also be organised over two or 
more floors via the interior staircase (Figs. 18, 19).  

 
Fig. 18: Cluster apartment on level 3, floor plan.  
Authors: PLURAL 

 

 
 
 
 
 
Fig. 19: Cluster apartment - shared kitchen and living area, isometrics. Authors: PLURAL 
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Workspaces  

The workspaces and studios are designed to re-
quire as little structural intervention in the building 
as possible. We envision simple, loft-like spaces 
that tenants can either adapt according to their 
needs or leave in shell condition. In particular, the 
ceiling will be exposed for the installation of heat-
ing and cooling panels, new flooring and window 
openings. The installation of transparent or trans-
lucent skylights in the corridor can improve the 
quality of the corridor, which are not particularly 
attractive in their current state. Another step can 
be a larger opening that connects the studios and 
the corridor and makes it a more social space 
(Fig.20, 21). 

 
Fig. 20: Office space on level 2, photo collage.  
Authors: PLURAL 

 

Fig. 21: Office space on level 2, isometry. Authors: PLURAL 
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Building extension with studios 

A single-storey extension will be built on the entire area of the street wing. It will be used for studios (area 
overload min. 4.0 kN/m2 ), access will be via the staircase in the central area. The interior will be column-free 
and thus completely flexible. The roof will be a shed construction, taking into account the necessary ventilation 
of the rooms. The modular grid of the support system does not follow the grid of the existing building. The 
concept of the support system is therefore as follows (Fig. 22): A separate vertical structure is erected at ground 
level and attached to the supports of the existing building. Along the longitudinal direction of the street and 
courtyard façade, high beams are mounted at the periphery in the shape and height of the superstructure. In 
the transverse direction, the vertical parts of the monopitch roof are arranged as trusses 2.20 m high. The in-
clined part of the pitched roof is formed by beams connected to the top chord at one end and to the bottom 
chord of the truss at the other end. The large span allows for free floor plan adjustment. This allows the large 
hall to be used for film studios or as loft studios (Fig. 25). The clear height of 4 - 6 m is chosen so that mezzanines 
can be inserted. An "option room" is located in the connection to the terrace, residential staircase and the glass 
window, and a greenhouse is adjacent. 

The entire superstructure will be constructed of timber and flat elements, with steel elements added to the 
extent necessary to minimise the structural impact on the existing building. In terms of load calculation, the 
existing building will be designed for residential purposes (2.0 kN/m2 ), offices (3.0 kN/m2 ) and part of one floor 
for services (4.0 kN/m2 ). In all cases this is an increase in overload, so the existing structure will still need to be 
statically assessed at a later stage of the design documents. 

Fig. 22: Illustration of the construction of the roof extension. Authors: PLURAL
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Workspaces and option room  

The roof extension is designed as a large column-
free space (Fig. 23), for which there are various ac-
cess and floor plan options for dividing the floor 
(Fig. 25). An exact use has not yet been defined, but 
it was important to the community to plan an op-
tion room accessible to all (Fig. 24). This is planned 
at the end of the building adjacent to the terrace, 
at the transition to the greenhouse. The concept of 
the option room already exists many times in the 
school building of Nová Cvernovka - e.g. on each 
floor with open kitchen and common rooms - and 
is very well accepted. 

 
Fig. 23: Working space on level 6, photo collage. 
Authors: PLURAL 

 

Fig. 24: Option room on level 6 (roof extension). Authors: PLURAL 
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Fig. 25: Roof extension - variants for floor plan organisation. Authors: PLURAL 
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Facade design of the building extension 

The façade design is based on the architecture of the dormitory. Modifications are made where desirable, such 
as in the window openings made of wood-aluminium with shading by roller blind fabric. The façade profiling 
is graphically traced on the thermal insulation composite system of the façade. This is intended to pick up on 
the continuity of the building in a natural and pragmatic way, but also to refer to its current and past image. 
The surface treatment is to be cement filler in a natural colouring, so that the plasticity of the structure reflects 
its lightness and allows the characteristic form of the shed roof to stand out. The ventilated façade with folded 
roof is covered with a laminated EPDM membrane. 

Roof terrace, greenhouse and façade design 

A terrace will be created on the remaining roof area of the courtyard wing, which will be covered with a light 
glass construction. The supporting steel or wooden elements will be anchored in place of the drainage sup-
ports of the existing building. Further details on their execution as well as on the redesign of the (greened) 
façades are described in detail in Chap. 5.3.3 Green and blue infrastructures. 

Design of the open spaces in the courtyard area 

The open space of the Vel'korysy courtyard in the garden area of Nová Cvernovka has an important function 
as a green space for the entire project. It is planned to convert it into an intimate park in the future, which will 
primarily benefit the residents, although a relatively large number of car parking spaces must first be provided 
under planning law (cf. Chap. 5.3.5 Mobility). The access road is to be separated from the rear façade and relo-
cated outside the fence. Materials should be chosen for the parking areas that correspond to the landscape 
character of the park and are well suited for rainwater infiltration. 

Deconstruction measures 

The following interventions are to be made in the supporting structure of the building for the implementation 
of the planning: 

§ Removal of the external access stairs in front of all four façades, 
§ Creation of new openings in the basement walls with new steel lintels according to statics, 
§ Deconstruction of an interior staircase on the 1st floor, 
§ Manual dismantling of (selected) brick chimneys. The openings in the ceilings are closed or used as 

installation shafts, 
§ in the extension between the street and courtyard wings, part of the ceiling between the primary post 

floor slabs will be removed and a new interior staircase made of reinforced concrete will be built at the 
height of the entire building. 

Inside the building, all floor and floor structures are to be removed, non-load-bearing partition beams demol-
ished, the furniture in the social rooms dismantled and window and door coverings replaced, removed or mod-
ified. These works do not constitute an intervention in the load-bearing structure.  

Heat supply, building technology and other ecological measures 

The building services requirements and measures are described in detail in the following chapters. 

§ 5.3 Overall ecological concept and  
§ 5.4 Energy modernisation and plus-energy concept 

and are therefore not listed here. Further detailed descriptions and calculations of the technical measures, such 
as fire protection, daylighting or parking space verifications, can be found in Appendix A1 - Project documen-
tation. Calculations on the heat demand are presented in Annex A4 - Calculations on the energy concept. 
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5.2.5  Plan representations  

Fig. 26: Site plan of the future Nová Cvernovka campus. Authors: PLURAL 
 

 
 
Fig. 27: Floor plan level 1 - ground floor with public functions. Authors: PLURAL 
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Fig. 28: Floor plan level 2 - offices and studios. Authors: PLURAL 

 
 
 
Fig. 29: Floor plan level 3 - mixed living and working. Authors: PLURAL 
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Fig. 30: Floor plan level 5 - living. Authors: PLURAL 

 

Fig. 31: Floor plan level 6 - roof extension. Authors: PLURAL 
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Fig. 32: North-west view (street) in the inventory. Authors: PLURAL 

 
 
Fig. 33: North-west view (street) - new planning. Authors: PLURAL 

 
 
Fig. 34: South-east view (courtyard side) of the existing building. Authors: PLURAL 

 
 
Fig. 35: South-east view (courtyard side) - new planning. Authors: PLURAL 
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Fig. 36: South-west view in the inventory. Authors: PLURAL 

 
 
Fig. 37: South-west view - new planning. Authors: PLURAL 

 
 
Fig. 38: North-east view (courtyard side) in the inventory. Authors: PLURAL 

 

Fig. 39: North-east view (courtyard side) - new planning. Authors: PLURAL 
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Fig. 40: Perspective from the street side. Authors: PLURAL 
 

 
 
 
Fig. 41: Perspective from the courtyard side. Authors: PLURAL 
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5.3  Overall ecological concept 

5.3.1  Project understanding of social-ecological building 

According to the concept of strong sustainability, appropriate resource management rules are to be followed, 
taking into account local and regional factors of influence for the preservation of the natural capital stock (Daly 
2002, Brand & Jochum 2000: 72). The three sustainability strategies of efficiency, sufficiency and consistency 
provide orientation for the design of sustainable development. When making planning decisions in the build-
ing sector, their effects on the entire life cycle must be taken into account. 

Ecological housing and urban development projects mostly focus on energy efficiency, materials and technol-
ogies and usually do not address community and affordability issues in depth. One aim of the CMI.BA research 
project was to focus equally on the ecological and social dimensions of building and to arrive at integrated 
solutions. The focus is always on synergies: it is assumed that the integration of community and technology, 
efficiency and sufficiency can lead to more significant innovations than researching these dimensions inde-
pendently (cf. Becker 2016: 398). A new narrative needs to be developed.  

In accordance with the research-theoretical claim in social ecology to develop solutions for practical ecological 
and social problems and thereby to conceptually order the methodically generated knowledge (cf. Gottschlich 
2017: 6), the social dimension was also taken into account in the development of the overall ecological concept 
for Nová Cvernovka, for example in the research and development of locally adapted CoHousing concepts, the 
investigation of relationships between social and ecological issues, and by favouring solutions that generate 
synergies. 

A socio-ecological perspective suggests that the issues of efficiency cannot be adequately addressed without 
first addressing the issues of local democracy and community. Energy efficiency and the use of renewable en-
ergy must be increased. But complementary to this, energy and resource consumption must be reduced and 
the quality of spaces and thus of housing and life must be improved. This can be achieved through user:inside 
and community-oriented forms of housing. Efficiency and sufficiency must be combined with affordability. 

On a larger level, this discussion concerns the climate, the economy, democracy, housing and health. It is mo-
tivated by crises that are becoming more real every day. The conclusions set out below begin by recognising 
these interconnected crises. The assumption is that integrated responses are now required and to achieve this 
both the problems and the opportunities need to be described in an integrated way. Our questions are thus 
concerned with a broader task, namely the description of a new narrative. Such a new 'narrative' can be asso-
ciated with a vision of 'civilisational transformation' and 'Green New Deal' programmes (Klein 2019). Nová 
Cvernovka is thus seen as part of a "Green New Deal" for Bratislava and as part of a European process of "eco-
logical modernisation" as well as a new European Bauhaus, which simultaneously address efficiency and af-
fordability.  

5.3.2  Specified goals of the ecological concept 

The CMI.BA project initiated the creation of an ecological concept for the entire N.C. campus. Through the 
discussions of the DBU partners, many circular solutions were found that can improve the quality of life and 
make life more sustainable both ecologically and socially. Many measures are oriented towards sustainability 
certification criteria for buildings, but building certification itself was not a project goal and was therefore not 
undertaken. 
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Fig. 42: Ecological concept for the Nová Cvernovka campus. Authors: ECOboaRD 
 

 

For the overall ecological concept (see also graphically in Fig. 42), a common guiding principle was developed 
in the project, which formulates the following goals as orientation for the selection and use of suitable tech-
nologies and for the development of innovations:  

§ Energy modernisation and conception of a plus-energy building, 
§ Minimising the operational impact on the environment, 
§ Integration of green and blue infrastructures with regard to climate adaptation measures and the 

economical use of water resources, 
§ Consideration of the grey energy of existing and new constructions, 
§ Use of ecologically safe building materials to be taken into account during conversion (human and 

ecotoxicology)  
§ Development of various planning scenarios that show different characteristics of the respective 

ecological fields of action (minimum / maximum),  
§ Develop procedures for prioritising objectives and dealing with conflicting objectives. 
§ Investigation of the influence of flexible building structures and "robust", maintenance-friendly solutions 

on costs in the life cycle (reduction of expensive conversion measures, self-help etc.) 
§ Cost efficiency and "affordability" of housing costs even after refurbishment. 
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5.3.3  Green and blue infrastructures  

Efficient and effective use of drinking water and rainwater is becoming increasingly important in view of cli-
mate change and the resulting scarcity of water resources in urban areas. Green and blue infrastructures are 
mutually dependent or complementary, e.g. in the irrigation of façade greening or hydroponic cultures. Fig. 
43 gives a spatial overview of the location of the planned measures, Fig. 49 shows a scheme with the calcula-
tion of the quantitative shares of the different water flows. After intensive consideration, we recommend the 
following measures for implementation for the buildings and open spaces: 

§ Green facades with shading systems and (partial) balconies, 
§ Hydroponics for growing food close to buildings, 
§ Rooftop greenhouse,  
§ Rainwater harvesting,  
§ Rainwater infiltration and retention areas (rainwater retention), 
§ Recycling of grey water (optionally with heat recovery), 
§ Alternative wastewater treatment (separation toilets), 
§ Ecological outdoor space concept and urban gardening.  

Fig. 43: Overview of the location of planned green-blue infrastructures in CMI.BA. Authors: ECOboaRD 
 

 

Green facades, facade insulation, shading systems and balconies 

Façade greening has a cooling effect on the surroundings through evaporation, can have a shading effect and 
promotes local biodiversity. Various design options were discussed in detail for the treatment of the façades. 
Any gain in quality and comfort is associated with production costs, which increases the rent allocation for 
refinancing. Therefore, the costs and benefits of the measures must be carefully weighed. The costs for the 
balconies can be clearly allocated to individual flats and, if necessary, charged specifically to their housing 
costs; if the costs are too high, they can be omitted. The following design variants were discussed: 
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Var. 1 -  Minimum solution:  
  Renewal of the windows, insulation of the façade and interior sun shading.  

Var. 2 -  Thermal comfort solution:  
  Design as (1), only with external sun protection 

Var. 3 -  Spatial-functional comfort solution 1:  
  Removal of the parapets and installation of French doors with external sun protection,  
  quality gain through a generous impression of space  

Var. 4 -  Spatial-functional comfort solution 2:  
  Design as (3), additionally individual, somewhat wider balconies for two flats each,  
  supplementary measures for greening the façade 

Var. 5 -  Spatial-functional comfort solution 3:  
  Lattice construction with integrated façade greening, whereby the benefits for offices and  
  flats must be weighed against Var. 4. 

Due to the different uses and orientations to the sky, different decisions were made for the façades in each 
case. 

The south-east façade of the building facing the courtyard area receives a lot of sunlight in summer, which 
causes the building to overheat. In the area of the flats, new, sufficiently large balconies are designed as inde-
pendent structures without projections to avoid thermal bridges (Fig. 44). Venetian blinds or curtains serve as 
external shading elements and reduce summer energy input. For the façade greening, climbing supports are 
fixed in the wall area with stainless steel screws. Steel cables serve as climbing aids for climbing plants rooted 
in the soil of the courtyard. The chosen technological solution is easy to implement and requires little mainte-
nance and technology. There is a choice of plants suitable for the local climate and this type of cultivation.  

Fig. 44: Representations of the south-east façade of the building. Authors: PLURAL 
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Hydroponic garden 

The south-west façade faces the same over-
heating problem as the south-east façade. Due 
to the cluster apartments planned there with 
communal kitchens that also serve as a meeting 
place for the community, each floor will have a 
terrace as an outdoor meeting space. These ter-
races will be laid out over almost the entire 
building width of 12.50 m with a depth of 3 m. 
The supports of the prefabricated steel structure 
are founded frost-free close to the building fa-
çade and the otherwise cantilevered terraces are 
designed with slender profiles. These terraces 
help shade the façade. At the same time, they of-
fer the opportunity to integrate hydroponic cul-
tivation there, where people grow their food and 
herbs right where they meet, cook and eat (Fig. 
45). 

 
Fig. 45: Location of the planned hydroponic facilities for 
CMI.BA. Authors: ECOboaRD 
 

 

Recycled grey water is to be used as the basis for operating the hydroponics, which will be enriched to form 
the nutrient solution in a central system in the basement of the building (8 m2 ) near the terrace. The 12.50 m 
long terrace with two horizontal pipes provides space for about 80 planters for lettuce, strawberries, herbs and 
other smaller plants. 

Hydroponic systems represent a sustainable and resource-saving model for producing food in the city. Vertical 
planting methods in particular are space-saving and can be implemented in versatile locations. If the plant is 
linked to the residents' grey water system, it is important to educate the residents about the networked system. 
Early education can prevent incidents. Since the system needs regular maintenance, it is advisable to external-
ise the care and maintenance or to assign the responsibility to a person from the residents or neighbourhood. 
In this case, tasks, responsibilities and remuneration should be clarified.  

The Cvernovka Foundation works with designers who have experience with hydroponics. The community aims 
to design and produce the system itself and integrate it into the terrace system. This allows for easy handling 
for further optimisation or modification. During the excursion to Berlin in August 2021, this technology was 
visited at the Roof Water Farm. 

The north-west façade faces Račianska Street and is heavily exposed to street noise. Therefore, balconies are 
not added here. Otherwise, the façade is treated similarly to the south-east façade in terms of shading and 
greening. 

The north-east façade is supplemented with a necessary staircase (escape route) and otherwise treated like 
the north-west façade (Fig. 46). The staircase is constructed in an open manner and can also be greened with 
rope or net aids. 
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Fig. 46: North-west façade with new staircase, perspective and floor plan. Authors: PLURAL 

 

Greenhouse on the roof 

On a partial area of the roof between the dormitory and the school building, a greenhouse is to be built as a 
communal "semi-outdoor area" for various cultivation methods and further experiments (Fig. 47). In winter, 
this greenhouse will serve as a solar collector and in rainy summer as an interesting community space. The 
construction will be delivered as a system building by a construction company. The interior and functions will 
be participatively co-designed by the community after completion. 

Fig. 47: Greenhouse on the roof terrace. Authors: PLURAL 
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Rainwater harvesting  

The rainwater is currently discharged into the 
sewage system. For rainwater utilisation, it was 
calculated that about 1040 m3 of water can be 
used annually (Fig. 48). The use of rainwater for 
flushing the café toilets and the kindergarten on 
the ground floor is conceivable. However, it does 
not seem economical to supply all flats, especially 
since climate change means that the rainwater 
statistics for determining the water supply are no 
longer a reliable basis for assessment as a result 
of the new rainfall regime - long periods of 
drought replaced by heavy rainfall events. During 
dry periods, drinking water replenishment would 
be necessary anyway. 

 
Fig. 48: Roof surfaces on CMI.BA for rainwater collec-
tion. Authors: ECOboaRD 
 

 

Retention tanks with a total volume of approx. 38 m3 are installed in the courtyard for rainwater collection. An 
emergency overflow from the tanks is routed through the property sewer to the inspection shaft at the sewer 
connection. The water can be collected well here, is cooled at a constant temperature and the construction 
measure can be realised relatively inexpensively and largely with own labour. If there is a communal laundry 
room, the rainwater (possibly combined with greywater) can be used for washing clothes. The system is de-
signed by ECOboaRD and built by a construction company.  

Rainwater infiltration and retention areas (rainwater retention) 

Particularly for heavy rainfall events, there is a need for suitable rainwater management that is not only able to 
collect the majority of rainwater, but also to allow the excess to infiltrate safely into the ground. The following 
measures are generally suitable for rainwater infiltration (Bielefeld 2017: 152 f.): 

§ Green roof 
§ Surface infiltration 
§ Swale infiltration 
§ Swale-trench systems 
§ Special design elements with rainwater 
§ Retention ponds. 

 
As an urban wetland element ("sponge city concept"), an urban pond offers a relatively large cooling 
potential with positive effects on the microclimate and biodiversity; however, as a standing water body, it 
would also favour an expansion of mosquito populations. If an urban pond were to be implemented, plants 
with a high evapotranspiration capacity such as reeds and rushes should be chosen. Other options are plant-
covered water areas, evaporation beds, water-supplied greenery, floating vegetation, blue-green facades 
and roofs or the integration of water features and fountains.  

Recycling of grey water (optionally with heat recovery) 

The excursion to Berlin also included a visit to a greywater treatment plant with heat recovery. Erwin Nolde 
explained the potential and functioning of the treatment and use of grey water using the example of the plant 
built in 2011 in the passive house at Arnimplatz. The results are also documented in a DBU-funded project 
(Nolde 2013). Greywater utilisation has a drinking water savings potential of 30-50%, with monitoring playing 
a crucial role. The recording of data on consumption and maintenance of the system is done with a specially 
developed app and enables the assessment of maintenance needs without the need for specialised personnel 



CMI. BA - Centre for Metropolitan Innovation in Bratislava           

 

 

5. Project implementation and results 

 

 

84 

to be on site - it thus saves costs and effort. The monitoring also supports improvements and further develop-
ments as well as the comfort of the users.  

The reuse of grey water provides a valuable source of water for flushing and greening. For Nová Cvernovka, an 
application for the wastewater from the washbasins and showers as well as bathtubs in the area of the com-
munal accommodation is a good idea. Technical solutions are already on the market and an implementation 
in N.C. is easily possible. Recycling is done in three stages: mechanically with a coarse filter, biologically with 
tanks containing media colonised by bacteria, and physically through UV disinfection. The treatment plant is 
placed directly at the downpipe to the first basement level and requires about 9 m2 of space and is of a similar 
size to the variant at Arminplatz. The effort for the pipe installations (location of the connected bathrooms and 
installation shafts) is to be optimised. 

The heat recovery from the grey and black water can be integrated into the heating system with a heat pump. 
The system's machine room must be located as close as possible under the exit of the stairs from the toilets to 
the first basement floor. In the case of the dormitory, two machine rooms with about 8 m each2  are probably 
needed. The heat obtained in this way can be used for heating or hot water. 

Alternative wastewater treatment (separation toilets) 

The proposed concept for rainwater and greywater utilisation can be further developed, for example by using 
separation toilets to utilise black water or alternatively by using vacuum toilets with biogas production. The 
reuse of black water is not envisaged at this stage, but can be included in wastewater management later. The 
possibilities for implementing these concepts were therefore not investigated as part of the research project. 

"All in all, even if each of these measures does not appear to have a major impact individually, their broad effect 
will contribute significantly to water protection and stabilisation of the water cycle." (Bielefeld 2017: 161). 

Open space planning 

Since the design does not provide for green roofs, sufficient retention areas must be planned on the 
property. These are also needed for rainwater utilisation as overflow protection during heavy rainfall. They 
can be constructed as self-built infiltration troughs or with a professional infiltration system (Rigole) The 
number of parking spaces for cars should be reduced to the minimum in order to reduce surface sealing as 
much as possible. The outdoor areas should be designed as water-permeable as possible, e.g. with lawn or 
gravel, in order to maintain the natural water cycle. The courtyard and landscape concept provides for eco-
logical open space design through the planting of native trees and shrubs, the promotion of wildlife habitat 
(e.g. installation of nesting boxes), and an expansion of the existing neighbourhood garden for urban gar-
dening. The aim is to achieve a high level of biodiversity. 
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Fig. 49: Water concept (quantitative) for CMI.BA on the Nová Cvernovka campus. Authors: ECOboaRD 

 

5.3.4  Building materials, material cycles and infrastructure planning 

In the transformation of the Nová Cvernovkas building, the focus is on the most efficient handling possible in 
the selection and use of building materials in terms of grey energy and the ecological harmlessness of the 
materials (minimisation of human and ecotoxicology). Negative ecological impacts are minimised through the 
re-use of used, recycled and low-emission, organic and ecological materials and products. The basic planning 
strategies for this are described in the design patterns "Recycling, Circular Economy and Urban Mining" (cf. 
Patterns M1), "Design for Dismantling" (cf. Patterns M2), "Material Passport" (cf. Patterns M3) and "Use of Re-
newable Resources" (cf. Patterns M4).  

The following measures are planned for circular construction in Nová Cvernovka: 

§ Conservation before new construction: strategy of minimal intervention 
§ Use constructions with low grey energy 
§ Design for (later) disassembly 
§ Reuse of construction waste 
§ Optimisation of infrastructure planning and consideration of building physics properties  
§ Operational waste separation and recycling 

Conservation before new construction: a strategy of minimal intervention 

Everything that can be preserved in the existing building and does not need to be replaced or renewed lowers 
the ecological and economic costs. Therefore, the minimal intervention strategy of the conversion provided a 
guideline for the planning decisions. This was already the maxim for the conversion of the school building and 
manifested itself in the characteristic features of an aesthetic that emerges from a successful combination and 
contrast of old and new design elements.  
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This is also where the hierarchy of different recycling strategies comes into play: 

§ Continued use of existing constructions of the supporting structure, the façades and in the finishes 
§ Re-use of used materials and products from the existing building ( 

e.g. interior doors, sanitary elements and built-in furniture). 
§ Use of products made from recycled materials 
§ Organisation of a material exchange  

Use constructions with low grey energy  

The material concept for all new building parts of the façade renovation and addition is based on the above-
mentioned principles. Where possible, regionally produced materials are used. Particularly for the planned roof 
extension, the materials used - including the supporting structure, if constructively possible - are to be largely 
made of wood and not steel. For the initially planned outer shell made of aluminium foil, an alternative with 
lower grey energy was considered.   

Design for disassembly  

The circular planning and construction is implemented through detachable connections that cause less or ide-
ally no waste and thus also make maximum use of the incorporated grey energy in the long term. During im-
plementation planning, important information for future refurbishments and conversions is to be compiled by 
creating a material passport. 

Reuse of construction waste 

The successful reuse of construction waste has already been applied to the conversion of the neighbouring 
former school building on the Nová Cvernovka campus. The same solution will be applied in the conversion of 
CMI.BA and will be extended by the production of bricks from waste, which will also broaden the spectrum of 
waste use. 

Optimisation of infrastructure planning and consideration of building physics properties  

Material and cost savings start with smart space and infrastructure planning. The programmatic mix of living 
and working functions led to the discussion of how much flexibility is needed in spatial zoning, as living and 
working spaces entail different levels of sanitary installations (discussion "minimum" and "maximum shaft"). 
Rooms with sanitary installations such as kitchens and bathrooms should be arranged side by side as far as 
possible to minimise the number of installation shafts and pipes. 

If, for example, the living space is located on the entire fifth floor due to the better view and greater privacy, 
all installation shafts for the connections would also have to be routed through all other floors. Since the ratio 
of effort, costs and benefits is unfavourable (especially if grey water use with double piping is also planned), 
the recommendation is to optimise spatial flexibility and thus the number of shafts. For example, a vertical 
division can be made according to "residential and office tract". 

When renovating, attention should always be paid to spatial barrier-free and wheelchair-accessible planning 
(corridors and doors), as these can only be changed at great expense in the future (cf. Pattern P4). 

The thermal mass is to be activated during building conversion, for example by deconstructing and abandon-
ing suspended ceilings. Materials should be used that are advantageous in storing and releasing heat with a 
time delay, which has a high influence on heating and cooling loads and the comfort of the rooms. 
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Operational waste separation and recycling 

All the waste that arises must be well separated. This is achieved through easy and convenient handling. In 
addition, some community benefits will be introduced to incentivise residents. Plastics and metals are to be 
recycled to some extent on site in special workshops. An experimental solution has already been developed 
for the former school building by ECOboaRD. More complex workshops and separation processes are being 
designed for the CMI.BA, especially for plastics. Melting and casting of aluminium, brass and silver have already 
been tested and can be designed and implemented as workshops for the community. The plastics workshops 
will use the open-source know-how of established recyclers like PRECIOUS PLASTICS. Thanks to the artistic and 
creative community, the recycled materials can also be used for art, small architecture in public spaces or for 
goods sold at cultural events. 

Organic waste is currently already composted and used in the community garden. Some materials such as 
batteries and electronic waste, paper, glass or mixed waste can only be collected separately and disposed of 
off-site by external companies and at best recycled. 

5.3.5  Mobility 

Nová Cvernovka is obliged by law (parking space ordinance) to provide a relatively large number of car parking 
spaces on the property. Currently, 95 parking spaces are available on paved areas on the N.C. campus. In the 
course of the planned conversion, a calculation was made of the number of parking spaces required (see Ap-
pendix A1 - plan documentation). According to this, the following parking spaces are required for the uses in 
the  

§ School building      68.13 Parking spaces 
§ and the residential building     57.57 Parking spaces 

required. In total, 125.7 parking spaces must be provided for the N.C. campus. That is, 31 more parking spaces 
than are currently available. This will be done by adapting the existing traffic areas in the area and will partly 
require the creation of paved areas. 

The conversion is intended to realise an infrastructure for an intelligent grid connection and the charging of e-
cars. The Cvernovka Foundation is working with companies that specialise in this field (e.g. MAKERS, Greenway 
and others). Through the shared mobility approach, it may also be possible to provide fewer parking spaces for 
cars in the future. For example, when the Sargfabrik in Vienna was built in the 1990s, it was possible to reduce 
the provision of parking spaces to only one parking space per 10 residential units, as the legal form "residential 
home" allowed for a different calculation key. Especially because of the cultural centre's location close to the 
city centre with an excellent tram and regional train connection, efforts should be made to reduce the number 
of parking spaces and the associated soil sealing. 

The provision of a sufficient number of bicycle parking spaces in connection with a (self-help) bicycle workshop 
(cf. Pattern C4) is also intended to promote the mobility turnaround required in Bratislava. 
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5.4  Energy modernisation and plus-energy concept 

5.4.1  Analysis and evaluation of the initial situation 

The first step in upgrading a building to a higher energy standard is to know its current situation. The following 
sections describe the assessment and calculation process. 

The energy envelope of the building 

First, a detailed mapping of the building was carried out. For this purpose, the geometric and building physics 
characteristics of the building (input of dimensions, U-values, etc.) were entered into the PHPP calculation soft-
ware. The data was obtained from the current survey, but also from the original plans from 1955, when the 
building was constructed. Further data was provided by probes drilled into the roof and floor structure, part 
of the exterior walls were exposed, so it was relatively easy to determine the composition of the structures. In 
the PHPP, the individual layers are described in a separate sheet with the thermal insulation properties, fol-
lowed by the calculation of the heat transfer coefficient, the U-value of each segment and of a specific part of 
the energy envelope.  

Air tightness of the building structure 

A very important value when calculating heat loss is the air infiltration rate through the structure. This is a 
determination of the amount of air that flows through a leak in the building due to wind. At this stage, it was 
a qualified estimate based on experience of measuring different properties. We calculated n50 = 3/h, which 
generates a pressure of 50 Pa on the building and again corresponds to a wind speed of about 35 km/h. The 
more there is leakage, the greater the exchange; the stronger the wind, the greater the air exchange. This value 
is determined by the so-called BlowerDoor test. This is a simulation of the effect of wind on the façade at such 
an air speed, with overpressure and underpressure being measured. 

Heat supply 

The building's heat supply for space heating and hot water is currently provided by a gas boiler running on 
natural gas, which prepares hot water for the radiators. The temperature of the medium is 60-70 °C and is 
operated by an external service provider. 

Ventilation 

The building is ventilated manually via windows. 

Thermal bridges 

The thermal bridges are appropriate to the time of construction of the building and the structure itself. Grad-
ually, measures are proposed to improve the overall energy situation and achieve a desired state. 

Results of the heat calculation 

According to the calculation with PPHP, the existing building has a heating energy demand of 113 kWh/(m²a) 
and a primary energy demand of 213 kWh/ m²a with an average U-value of 1.55 W/(m²K). By improving the U-
values of the building envelope (triple-glazed windows, insulation of the envelope surfaces) and installing a 
building ventilation system, it is possible to install a low-temperature heating system (radiant ceiling heaters 
for heating and summer cooling in reverse mode) combined with a reduction of the heating energy demand 
to approx. 25 kWh/(m²a) (passive house standard for reconstruction). 
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Table 6: Geometric and energy-related parameters of existing building and planning. Authors: iEPD 

 

Building and energy parameters Areas and characteristic values 

 Current state Planning state Share 

Facade area 3.283,2 m2 4.1438,8 m2 + 26,2 % 

Window area 1.329,0 m2 1.631,2 m2 + 22,7 % 

Roof area 1.785,5 m2    1.377,7 m2    - 22,8 % 

Energy reference area 8.500 m2 9.285 m2 +  9,2 % 

Specific annual heating demand 113 kWh/(m2a) 21,7 kWh/(m2a) - 80,8 % 

Specific annual primary energy demand 213 kWh/(m2a) 68 kWh/(m2a) - 68,1% 

Total annual heating requirement 960.000 kWh 201.489  kWh - 79,0 % 

5.4.2  Concept for the energy modernisation of the building 

The energy balance is improved by the technical equipment supplied. A solution will be provided after the 
processing of the superstructure, the completion of the new extension on the existing roof, which is planned 
in passive house standard. The perimeter cladding of the entire building is to be significantly improved in 
terms of thermal insulation properties. The next step is to design the controlled ventilation system, which 
should improve the degree of air tightness and other parameters. After that, the heating demand is deter-
mined, which is one of the most important parameters to be monitored. Subsequently, additional technical 
installations are planned in order to be able to achieve the plus-energy standard. 

Measures to achieve the passive house standard 

The fundamental measures concerned solutions for achieving the passive house standard. These are measures 
for the fundamental renovation of the building. One is to improve the parameters of the building's thermal 
insulation envelope; additional insulation materials were proposed for various segments of the building. Based 
on consultations with the company Isover Saint-Gobain, the Clima 34 insulation material was selected with a 
thickness of 200 mm for the exterior walls and up to 300 mm for the roof cladding and superstructure. The 
project foresees the improvement of the window parameters, plastic windows with UF = 0.8 W/(m2 k), triple 
insulated glazing and external shading are planned to avoid overheating in summer. Ensuring shading is also 
important because it is planned to build a supporting structure that will simultaneously fulfil several functions 
and be a load-bearing structure. External shading should be implemented as controlled shading by external 
blinds or shutters, but also by planting directly on the building, e.g. by climbing plants. It is very important to 
avoid thermal bridges that such structures could potentially cause. Therefore, the planting is designed as a 
self-supporting structure that is only selectively connected to the building in order to eliminate the influence 
of thermal bridges. A very important part is to ensure a high level of air tightness of the whole energy envelope, 
which will be addressed in the implementation project, especially for the replaced windows and all transitions 
through the thermal insulation envelope of the building. The degree of air exchange and infiltration is checked 
by measuring the air tightness - the so-called blow door test. The concept also provides for controlled ventila-
tion with heat recovery. The ventilation system is designed according to the use of the premises, adapted in 
each case to the offices, studios, cafés and kindergarten planned in the building. 
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With regard to the energy concept and the associated calculation, it is also necessary to consider the energy 
consumption per person and not exclusively per square metre, and to include this in the calculation. Up to 
now, half of the consumption has been calculated for households (iEPD). In order to consider the energy de-
mand per person, the occupancy density per square metre would also have to be recorded and compared with 
the actual situation.  

Overview of measures for achieving the Passive House Standard 

§ Improving the thermal insulation of the building envelope surfaces (e.g. optimising the gable wall with a 
U-value of 1.9 W/(m2 K) in its current state to 0.19 W/(m2 K) through 150 mm thick thermal insulation 
with a thermal conductivity λ = 0.032 W/(m K). 

§ Recommendation iEPD: ISOVER Clima 034 with 0.034 W/(m2 K) and a thickness of at least 200 mm; for the 
roof/slopes of at least 300 mm.  

§ currently planned: external flexible solar shading: according to current calculations (iEPD) heating 
demand of 111.25 kWh/(m2 a) and cooling demand of 213.98 kWh/(m2 a) (demand for electricity, 
heating, cooling and WRG) 

§ Specific primary energy demand according to iEPD calculations: 113.1 kWh/(m2 a) 

5.4.3  Technical design of the heating and cooling supply 

When designing the heating system and calculating the heat losses, the calculation of the building's heat 
losses was carried out according to STN EN 12831 and STN EN 73 0540-2/Z1 for the Bratislava area with the 
following climatic characteristics, which are shown in Table 7. 

Table 7: Input parameters of the climatic properties and calculation of heat losses  
 

Input parameters and characteristic values  

Height 140 m above sea level 

Calculated air temperature - winter (Te ) -11° C 

Average temperature during the heating period +4,4° C 

Number of heating days  212 d/a, full heating time 16h/d 

Subdued heating time 8 h/d 

Temperature range 1 

Wind range 2 

The calculated heat loss of the building is 162 kW 

Energy demand for heating 206 000 kWh/ a 
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The new heat supply provides for low-temperature heating with heat pumps as the energy source. Here, the 
heat pumps are designed as a ground/water system, i.e. they use the energy from the vertical boreholes to be 
constructed on the site, which will provide the necessary energy for hot water production, heating and, in the 
summer months, also for passive cooling. The use of this system is possible all year round, which in turn in-
creases efficiency (Fig. 50). 

The capacity of the heat pumps is calculated to be 180 kW for the preparation of hot water for heating and 
cooling. Heat pumps are very efficient devices that work very well with low-temperature heating systems, in 
this case an installation of wall or ceiling heat exchangers used for heating and cooling is considered. This is 
the so-called dry cooling without condensation with a mean temperature of approx. 16° C. The "aeroschool 
600" model represents a solution for how these rooms can be ventilated without major intervention in the 
existing building. It is very important that the system can be regulated according to the needs of the users. 

The overall evaluation of the energy concept also included a thermodynamic simulation, which was solved for 
several parts. Of great importance are the results of the thermodynamic simulation of the roof structure, where 
studios and offices are planned, which have a higher energy efficiency compared to the living spaces. It is very 
important to reduce the heat load in the summer months to determine the required cooling capacity. 

Another important part of the concept is the solution of controlled ventilation, which is designed according to 
the type of operation or occupancy of the buildings. Therefore, the ventilation system is treated in different 
concepts. For the kindergarten on the ground floor, the envisaged air exchange is solved by two decentralised 
ventilation units with a capacity of 600 m3 /h each. The roof superstructure, which is designed in passive house 
standard, is solved in a similar way. Ventilation is provided by separate ventilation units with heat recovery. 
The residential part is solved by a central system with regulation of the air flows for the individual residential 
units (Figs. 52 and 53). 

Wall heating and cooling 

For heating and cooling, a concealed wall system installed under plaster on selected surfaces can be used. 
Pipes made of PE-Xa material with oxygen barrier are installed in the ventilation grille depending on the per-
formance requirements. In the case of dry installation, the system is installed in the form of prefabricated plas-
terboard with the pipes installed in the walls. 

Ceiling heating and cooling 

Another solution is intermediate ceiling systems, which are installed under plaster on a solid or otherwise load-
bearing ceiling. Pipes made of PE-Xa material with an oxygen barrier are attached to the pipe according to the 
performance requirements. In the case of dry installation, the system is installed in the form of prefabricated 
plasterboard panels with built-in pipes. 

For the interior ceiling panels, ECOboaRD is designing its own system. A major innovation is the use of foamed 
aluminium as an innovative material developed in collaboration with the author of the patent, Dr. Ing. Fran-
tisek Simancfko (Fig.51). The system was originally designed for flooded buildings without central air condi-
tioning. The effect is enhanced by using the group conversion of the paraffin contained in the foamed alumin-
ium plates. The technology is not only suitable for removing excess heat from the building, but also as an 
alternative to heating. In combination with functional shading and functional roof insulation as well as intelli-
gent control, the aim is to achieve a performance effect comparable to that of a conservative and energy-
intensive compressor air conditioning system. These also produce waste heat that is released into the atmos-
phere, noise and vibrations. 
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Fig. 50: Schematic representation of the heat supply with all subsystems. Authors: ECOboaRD 

 
Fig. 51: Ceiling panel made of aluminium foam and system ceiling made of aluminium foam panels 
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Fig. 52: Heat supply - cross-section of the system. Authors: PLURAL 
 

 
 
Fig. 53: Heat supply - System representation in floor plan. Authors: PLURAL  

 

Underfloor and radiator heating 

The distribution pipe for the underfloor heating consists of PE-Xa pipes with an oxygen barrier. They are in-
serted into the system board with a thickness of 30 mm. The individual underfloor heating circuits are con-
trolled in the RZ distribution station. For some selected rooms, classic radiators with low-pressure hot water 
heating and forced circulation of the heating water are used. The radiators are connected from the floor dis-
tributor RZ or a separate branch. Vertical decorative tubular heating elements are used as radiators in the bath-
room. The decorative heating elements are equipped with angle valves with thermostatic control head. An 
electric heating coil with 200-300 W can be added to the heating element. 
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5.4.4  Dimensioning the PV system for the plus-energy standard 

The central component for energy generation is the installation of a photovoltaic system, which will be ar-
ranged on the sloping surfaces of the roof structure with a planned output of approx. 100 kW. The installation 
of 280 photovoltaic modules is planned for this - a photovoltaic power plant of this capacity enables the plus-
energy standard. The electricity generated will mainly be used for cooling in summer. With passive and active 
cooling by heat pumps (heat recovery), a reduction of the heat load of 90 % can be achieved. 

The lack of higher shading objects in the vicinity of the building in combination with the favourable orientation 
and inclination of the roof planes predestines the use of a large part of the roof cladding for the installation of 
the photovoltaic system. 

For dimensioning and optimisation of the system, different roof pitches were investigated and three different 
PV panel models were compared. The calculation of electricity generation from PV panels was carried out with 
the thermodynamic simulation programme lES-ve. This calculation is not a substitute for later design or a com-
prehensive assessment by a PV specialist, but it does allow an estimate of the yield of the PV system on the 
respective property. The calculation took into account not only the basic parameters of azimuth and inclina-
tion of the panels, but also the shading caused by the surrounding buildings or the temperature dependence 
of the efficiency of the electricity generation due to the absorbed solar radiation. The calculation was carried 
out with a climatic reference year and time step of one hour. Thus, the position of the sun in relation to the PV 
panels at a given time is also included in the calculation (Fig. 54). 

The PV module variants investigated (Fig. 55) are stored in the database of the energy simulation programme 
and were selected in consultation with the company Solarenergla, S. R. O. in Bratislava. However, it is also pos-
sible to select other PV modules. 

Fig. 54: Calculation model for optimising the PV system and thermodynamic simulation 
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Fig. 55: Selection of PV module variants in simulation programme IES-ve, display of the module parameters 
 

 
 
Fig. 56: Hourly electricity production of the PV panel during one year 
  

 
 
 
Fig. 57: Monthly electricity production of the PV panel  
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Fig. 58: Electricity generation over the course of a whole year 
 

 
 
Fig. 59: Electricity generation over time - analysis of the three variants by selected months 
 

 
 
 
 
Fig. 60: Theoretical number of PV panels installed and amount of electricity generated 
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5.4.5  Building control and use of energy-efficient appliances 

The system controls the optimal use of heating, cooling and ventilation based on data collected from the  
meteo station, forecasting software and the building's access systems. It makes it possible to direct the tem-
perature to occupied rooms and not to comfortably heat and ventilate unoccupied rooms, resulting in signifi-
cant energy savings.  

The overall smart system will integrate and monitor the building's energy balance, consumption, energy man-
agement, renewable energy generation from PV panels, battery storage, electromobility, indoor and outdoor 
lighting, meteorological and hydrological data, and the access and security system. 

The classic electricity grid is changing from a one-way supplier to a two-way distributor. This is necessary for 
the effective use of decentralised renewable energy generation. With the commissioning of the photovoltaic 
system on the roof, the building must be equipped for this type of grid connection. In addition, the installation 
of batteries is planned in order to store a large part of the produced electricity itself, to support the grid in 
covering peak loads and to meet the growing demand for charging electric vehicles and other e-mobility. For 
the time being, 6 outdoor charging columns for electric cars are planned. 

In the long term, attention should also be paid to the use of energy-efficient (household) appliances, as these 
account for the second largest share of these building-related emissions in the passive or plus-energy standard 
after the CO2 emissions caused by space heating. This is just as significant as the emissions due to the provision 
of hot water. Equally important is the provision of this information to the users of the building. 

5.5  Transformation strategy for Nová Cvernovka 

5.5.1  Conflicting goals  

During the work process, conflicting goals and questions about further project development after the conclu-
sion of the DBU project were repeatedly raised, which could only be pointed out and discussed within the 
framework of the research project, but not decided, as they ultimately lie in the area of responsibility of the 
local actors (Cvernovka Foundation, residential community, politics and governmental organisations, banks, 
etc.) (see below Chapter 5.5.3). Essentially, these were the topics 

§ affordable housing versus high investment costs for structural measures, 
§ Overcoming technical challenges in implementation, possibly combined with cost increases,   
§ Issues of ownership structures, self-governance and financial responsibility and participation, 
§ possible conflicts of residents in value orientation and desired lifestyles. 

The permanence of these issues is an indication that they are important to the Nová Cvernovka community 
and foundation. Ultimately, they are also linked to how sustainable socio-ecological strategies and measures 
can be implemented in the long term in a self-organised way. 

5.5.2  Scenario analysis for project implementation 

In order to take a closer look at these conflicting goals and questions and to provide an outlook on the further 
development of the CMI.BA project, a scenario analysis was carried out at the end of the project in October 
2021 in Bratislava, as part of the fourth workshop.  

Scenario analysis is a method of futurology that can be used to depict potential future developments. A sce-
nario is a description of possible or desirable actions or events in the future, created through a structured and 
rationally comprehensible path. It helps stakeholders to imagine possible futures - i.e. scenarios - and to deal 
with uncertainties. Possible considerations are "What if ... ?" or "What is needed if ...?".  

The process described here consisted of four phases (futurice o.J. : pp. 14-20) (Fig. 61):  
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Fig. 61: Flow chart for scenario analysis 

 

First, the drivers of change are identified in a so-called PESTLE analysis (Politics, Economics, Socio-Cultural, 
Technology & Innovation, Legislation, Environment). In the second step, the key-topics and their possible out-
comes are determined. In the third step, these are combined into different scenarios and then analysed with 
regard to the necessary implementation steps (pathways). Finally, the participants reflect on the process. 

Phase 1: Goal definition, collection of influencing factors (PESTLE) and drivers of change 

In preparation for the workshop, the members of the Cvernovka Foundation and the representatives of the 
residential home community had already been provided with documents by FH Potsdam to prepare the first 
two steps - identification of the "drivers of change" and selection of the key topics. These formed the starting 
point for clarifying the goals, terminology and their interpretation, which in turn formed the prerequisite for 
the subsequent steps. The formulation of clear goals is a condition for the success of a scenario analysis, since 
without goals there is no (efficient) way to achieve results.  

As a central scenario theme, the participants defined the goal that Nová Cvernovka would like to become a 
"model project of regenerative transformation" through building modernisation. Through the discussion it was 
specified that this vision of the future includes the following topics:  

§ Affordability,  
§ Diversity,  
§ sustainable community,  
§ ecologically sustainable building, 
§ Plus-energy building, 
§ Innovations. 

For the scenario analysis, the time period to be considered was set at five to seven years and the following 
guiding questions were formulated: 

§ How can the goals of a social-ecological project be implemented and remain affordable at the same time? 
§ What forms of CoHousing and CoLiving does the community want to implement and what orientation can 

the model projects visited in Berlin, for example, provide? 
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§ Which connections and synergies between the spatial, technical and organisational topics can be used 
particularly well? 

The collection of uncertainty factors and trends as drivers of change yielded the following results for the the-
matic areas of politics, economy and business, society and the individual, laws and the environment with re-
gard to the context of Nová Cvernovka: 

§ Policy: Focus on local issues and problems such as neighbourhood and government support,  
§ Economy: Innovation - it makes Nová Cvernovka interesting, 
§ Society and the Individual: Solidarity Economy, Technology and Innovation. 

Drivers of the different manifestations of public support are, for example:  

a) How is rental housing presented in the general discourse? From this follows a certain understanding and 
perception of social housing and living for rent in the public perception.  

b) A positive image can be supported through cultural activities, possibilities and opportunities. However, the 
volume of these activities could have a negative effect on the neighbourhood (disturbance of the peace). This 
in turn could result in conflicts with the neighbourhood as well as reduced support for local policies. The con-
clusion is that neighbourhood support is of enormous importance for the future development of the project.  

Phase 2: Collection of themes and selection of key themes 

The participants then collected all possible topics:  

§ Ownership of the building (e.g. collective ownership) 
§ Conservation of the people in the project 
§ Money/financing for reconstruction and staging 
§ Recovery of EU funds 
§ Rising prices (technology, building materials, building standards) 
§ Resentment in the neighbourhood 
§ PR & public / political support  
§ Increasing populism in politics 
§ Unity & Community / Disintegration of the current community / Fluctuation 
§ Ageing of society 
§ Individualisation of society  
§ Self-organisation 
§ Shared economy 
§ Affordable housing 
§ Innovations, start-ups and prototypes  
§ Shifting work to the home office 
§ Business model (sustainable) 
§ Energy independence 
§ Upcycling of household waste 
§ CO2 -footprint of building materials 
§ Regulation of the energy efficiency of buildings 
§ rising energy prices 
§ Ecotoxicity of the waste water 
§ Heat islands in cities 
§ Circular economy 

By organising and prioritising the relevant topics, the following overarching key themes were then identified:  

(1) Public support  
(2) Organisational model of the community  
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(3) Ownership (legal and economic) 
(4) Financing model 
(5) Building 
(6) ecological standards 
(7) Innovation (ongoing / as a process / different levels) 

Phase 3: Analysis of the key issues and identification of possible manifestations 

The next step was to analyse the key issues and formulate different expressions and then combine the expres-
sions into different scenarios. For this purpose, the participants imagine which conditions will probably prevail 
at the end of the defined time span of seven years. By alternating combinations of different expressions of 
each key theme, these were then linked together to form "raw scenarios". Each combination represents a dif-
ferent version of the possible development of the future.  

The possible manifestations of the key themes were defined as follows and are sorted from top to bottom 
according to the criteria from "less" to "more" desirable or from traditional to innovative solution approach:  

(1) Public support  

§ No public support  
§ No neighbourly support 
§ Public support from the general public  
§ General public support 
§ Public support from the government 

(2) Financing model 

§ Loan / commercial financing only 
§ total subsidies 
§ limited subsidies 
§ Investments and shares 
§ Funding from multiple sources 

(3) Property 

§ Private property 
§ State property: 25 years (rented from the foundation) 
§ 50-year lease (long-term) 
§ Foundation property 
§ Cooperative / collective ownership 
§ Community Land Trust 

(4) Organisational model of the community  

§ No organisational model / individual leasing and organisation 
§ Sub-projects / sub-groups with their own organisation 
§ Cooperative 

(5) Building 

§ Outsourcing 
§ Renovation all at once 
§ Self-build 
§ Renovate step by step 
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(6) Ecological standards 

§ Current condition of the building (130 kWh/m2 a) 
§ Passive house (20 kWh/m2 a) 
§ Plus energy (+ kWh/m2 a) 
§ be exploitative 
§ environmentally neutral 
§ be regenerative 

(7) Innovation  

§ traditional solutions 
§ experimental 
§ innovative solutions 

Phase 4: Formation of scenarios, presentation of implementation steps and reflection on the process 

Starting from the current state, with the current manifestations of the key themes:  

(1) No state / public support 
(2) Credit only / commercial financing  
(3) State property: rent for 25 years by the foundation 
(4) No organisational model or individual organisation and individual renting 
(5) Self-build  
(6) Condition of the building (-130 kWh/m2 a)  
(7) traditional solutions 

two "raw scenarios" were created collectively by combining "ambitious" and "less ambitious" expressions 
through the temporal allocation on a timeline with the possible outcomes for the next seven years (2022-
2028), see Tables 8 and 9. 

The guiding questions with regard to the temporal classification were:  

§ What should be done immediately? 
§ What needs to be researched before anything else can be decided? 
§ What should be clarified before the building conversion? 

Due to limited time capacities, phase 4 could not be carried out completely within the framework of the work-
shop. A continuation of the method in the form of a detailed formulation and shaping of the scenarios is in the 
hands of the Cvervovka Foundation and the Nová Cvervovka community. 
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Table 8: “Raw scenario” I: Ambitious scenario 
 

Period / target year Results and state of the project 

In 1 to 2 years / 2022-2023 Receive public support from the government 

In 3 years / 2024 Funding and investment from multiple sources, e.g 
. community land trust and endowment property. 

In 3 to 4 years / 2024-2025 Founding a (housing) cooperative 

In 4 years / 2025 Modernisation was implemented step by step 

In 6 years / 2027 Innovative solutions developed 

In 6 to 7 years / 2027-2028 Plus-energy building realised 

In 7 to 8 years / 2028-2029 Model for a comprehensively "regenerative" centre 

 

Table 9: "Raw scenario" II: Moderately ambitious scenario (achievement of some targets) 
 

Period / target year Results and state of the project 

In 1 year / 2022  
Receive public support from the general public 

In 2 years / 2023 receive some, limited subsidies 

In 2 to 3 years / 2023-2024 Lease or rental contract for 50 years, realisation of  
sub-projects and sub-groups with own organisation 

In 4 years / 2025 Outsourcing the conversion 

In 5 years / 2026 Renovation in one step 

In 5 to 6 years / 2027-2028 Renovation to the passive house standard 

In 6 to 7 years / 2028-2029 Environmentally neutral, but only a few innovations 
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5.5.3  Financing and implementation concept  

For the project realisation, a division into different realisation and financing phases has to be made and differ-
ent financial sources, including governmental and European funding, have to be mobilised. Covering all nec-
essary costs through a single source of financing seems rather unlikely. Bank financing is considered as one of 
the main sources of financing, in which case an agreement must be negotiated with the regional government 
as the owner of the property so that the building can be used as collateral for the loan. This requires a legal 
solution, a new model of cooperation between both institutions (Cvernovka Foundation and Bratislava Self-
Governing Region) and the political will of the governments.  

In another scenario, which can complement the above model, there is the possibility of forming a consortium 
of several public or private sector partners and even the community of future tenants. This could reduce the 
financial burden of the initial investment of the Cvernovka Foundation as well as at the same time create the 
possibility of drawing funds from European guarantee schemes for banks, thus reducing or even avoiding a 
mortgage burden on the property. The project is also interesting for external actors because of its connection 
to the New European Bauhaus. For example, representatives of the area of the former palm oil factory "Palma" 
adjacent to Nová Cvernovka have shown an interest in cooperation, as Nová Cvernovka has already improved 
the image of the surrounding area and district. There may also be support from the public side, although a 
suitable funding programme still needs to be found for this.  

In any case, the realisation will have to take place in several steps. The basic division into the realisation of two 
separate construction phases will be clarified in the further building permit procedure and in the preparation 
of the detailed documentation. The idea behind this division is to keep the existing tenants:inside community 
together without having to move out, which would probably lead to a dissolution of the community. The fur-
ther realisation phases of the project will ultimately depend on the amount of construction costs and funds to 
be raised. The discussion about the expected construction budget and its impact on the final rent for the future 
tenants is still ongoing, as the community and the foundation do not yet have a common understanding of 
the term "affordability".  

5.5.4  Communication strategy 

The communication strategy is aimed at different target groups, always focusing on a topic that is relevant to 
them. To this end, different communication tools and formats have been and will be used. The main message 
must be understood in a local context. The CMI.BA project serves as a case study for the transformation of an 
old 20th century building to achieve the plus-energy standard and minimise CO2 emissions. The chosen inte-
gral planning process during the elaboration of the architectural study differs from the "business as usual" 
concept of linear planning. The stakeholders of the process focused on proposing appropriate space typolo-
gies and a socio-ecological model for a future CoHousing, a pilot project for community-oriented living on a 
rental basis. In addition, representatives of the existing community of the dormitory were involved in the de-
cision-making process so that they had the opportunity to comment on the architectural and content out-
comes of the project during the notified project milestones. A similar procedure has not been tried out to this 
extent and in this structure anywhere else in Slovakia and therefore represents a key differentiator in the pro-
ject's communication with the public. 

The task of communication therefore focused on preparing comprehensive information about the project and 
its goals in an understandable language, especially for the general public. The biggest challenge is to make 
the topics of ecological sustainability, social ecology and rental (community) housing clear to many people 
who do not know what to think of these terms and, moreover, have historically negative associations with 
some topics - especially rental housing and housing cooperatives.  

For professionals and people who are more interested in these issues, it will be very interesting to see how the 
project develops and is implemented in terms of energy efficiency and affordability, as it can be challenging 
to achieve both in practice. This target group will be addressed with more specific details from the project, 
especially with the final report of the DBU-funded research project and the homepage available here. 
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Another target group is people from the city and regional administration who need to know the technical and 
financial parameters of the project. It is equally important to create a match with their official policy and strat-
egy in order to gain their political or financial support. In October 2021, the results of the research project were 
presented to various stakeholders in Bratislava. Representatives of the city of Bratislava, the Metropolitan In-
stitute Bratislava (MIB), the local government of the region (owner of the property), the neighbourhood (Cor-
win, OZ Biely Kríž / Nobelova), the Nové Mesto city district office, representatives of financial institutions such 
as Slovenská sporiteľňa a.s. and Slovak investment holding, representatives of the Slovak government for the 
European Economic Recovery Plan of Slovakia, representatives of the New European Bauhaus Initiative and 
members of the architecture jury.  

The final form of the project documentation with visualisations from the architectural study and summary in-
formation has been available since June 2022. This serves as the basis for further steps under licensing law. 
After completion of the project in May 2022, the public and the authorities will continue to be informed about 
the development phases of the project, its functional framework and the environmental parameters. As part 
of the media coverage, further press releases will be carried out in relevant media focusing on architecture, 
sustainability or lifestyle with local or national coverage. A brochure with key information about the CMI.BA 
project will also be produced, targeting the public and citizens of the municipality. Three main objectives are 
pursued with the further public relations work: 

1. Attract further sponsors and partners to contribute financially to the reconstruction of the building,  
2. To inspire the community of Nová Cvernovka and other non-profit initiatives on how to proceed with 

the re-use of the abandoned spaces; and 
3. To strengthen the position of the Cvernovkas Foundation in fulfilling its mission and to increase 

awareness of the DBU's priority activities.  
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6. Homepage for knowledge transfer: Inspiration through 
good practice 

6.1 Theory and practice of pattern languages according to Christopher Alexander 

What is a "pattern language"?  

Pattern language is a concept that originally goes back to the mathematician and architect Christopher Alex-
ander. In his book "A Pattern Language. Towns, Buildings, Construction", published in 1977 together with Sara 
Ishikawa and Murray Silverstein, 253 different patterns are described that represent spatial, architectural, so-
cial, cultural or technical structures and are arranged according to the three scaling levels of town, building 
and construction (Alexander et al. 1977).  

Pattern theory provides a method for solving problems by preparing reusable solutions for use (Leitner 2016: 
16). Designers, developers and drafters use it as a stimulus and as a solution model, as well as to question, 
develop and refine solutions already found. The pattern language facilitates communication between devel-
opers by providing a uniform vocabulary of terms for recurring problems and their solutions. Just as in a natural 
language words are linked together as individual, meaning-giving elements by the rules of a grammar in order 
to convey complex meaning, in a pattern language individual patterns are linked together by a system of ref-
erences to other patterns to form a more highly aggregated system context. 

Based on these cross-references, it is possible to carry out planning in a form that Alexander calls unfolding. 
The patterns at the highest level - i.e. those that are to be considered first in planning - deal with the planning 
of cities. Patterns further down the hierarchy deal with spatially smaller structures, down to parts of individual 
spaces or construction elements whose interconnections form a complex network. Alexander emphasises that 
the cross-references are as important as the patterns themselves. 

The patterns are only the results of the preceding arguments and trains of thought. Understanding these trains 
of thought also makes it possible to draw further or different conclusions for the concrete case. In rational 
ways, Alexander traces those qualities of the built environment that are often considered irrational. 

How are the patterns described? 

In the introduction to his book, Alexander gives a precise description of how the patterns are constructed: "The 
elements of this language are entities called patterns. Each pattern describes a problem that occurs over and 
over again in our environment, and then describes the core of the solution to that problem, in such a way that 
you can use that solution a million times without ever doing it the same way twice. For simplicity and clarity, 
each pattern has the same format. First, there is a picture that shows an archetypal example of this pattern. 
Second, after the picture, each pattern has an introductory paragraph that sets the context for the pattern by 
explaining how it helps complete certain larger patterns (...). After the heading is the main body of the problem. 
This is the longest section. It describes the empirical background of the pattern, the evidence for its validity, 
the different ways the pattern can manifest itself in a building, and so on. 

Then follows (...) the solution - the heart of the pattern - which describes the field of physical and social relations 
required to solve the stated problem in the stated context. This solution is always given in the form of an in-
struction - so that you know exactly what you need to do to build the pattern. The solution is followed by a 
diagram showing the solution in the form of a graph, with labels indicating the main components (...)" (Alex-
ander et al. 1977: X f.) (see Fig. 62). 
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Fig. 62: The basic structure for describing a pattern. Author: Michael Prytula, 2021 

 

 
 With what intention was the pattern language developed? 

Alexander said: "Architects themselves build a very, very small part of the world. Most of the physical world is 
built by all kinds of people. It is built by developers, it is built by do-it-yourselfers in Latin America. It's built by 
hotel chains, by railway companies, etc. etc. How could you possibly get a handle on all the massive construc-
tion that is taking place on the earth and somehow?  

Make it good, that is, let it be generated in a good and living way. This decision for a genetic approach was not 
only due to the scale problem. It was important from the beginning because one of the characteristics of any 
good environment is that each part of it is extremely adapted to its particularities. This local adaptation can 
only be successful if people (who know the local area) do it for themselves. In traditional society, where lay 
people either built or laid out their own houses, their own roads, etc., adaptation was natural. It happened 
successfully because it was in the hands of the people who used the buildings and roads directly." (Alexander 
1996). 

A central theme for Alexander is the proper design of centres: ''Centres, wholes and boundaries occur every-
where in the natural world because spatial differentiation is ubiquitous. Different spatial zones support differ-
ent kinds of life.' According to Alexander, the strength of a centre is a measure of its organisational quality and 
its contribution to aliveness. This is why he emphasises that in the creative design process, centres must always 
be created with great care (Leitner 2007: 31). The patterns Alexander has described are not arbitrarily chosen, 
but they describe spatial, structural, organisational, social or aesthetic centres, which - if they are implemented 
in a networked way in the design - create and promote living structures. 

General applications of the pattern language methodology 

 "Scientifically and epistemologically, pattern languages are tools for structuring complex knowledge across 
several phases of a design process. They thus serve a situated knowledge production. They record derivations 
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of empirical observations of individual successful solutions and generalise them as design recommendations. 
At the same time, they are a design tool and help architects, designers or concept developers to plan new 
individual solutions. The design process as creative work then consists of the connection of patterns to pattern 
sequences, which in their combinatorics enable good solutions. A pattern language is thus both a cognitive 
instrument and a tool that helps designers to make structural decisions within complex tasks that take into 
account specific concrete needs as well as existing experiential knowledge." (Hamann et al. 2018: 8)  

While the formalised concept of a pattern language has been received rather cautiously in architectural or 
urban design contexts, the concept is applied in many complex engineering tasks. It was and is particularly 
influential in software development. An overview of some model languages, especially in the context of urban 
development, is given in Table 10. 

Table 10: Examples of the application of the concept of pattern languages 
 

Name of the sample language Internet link 

Pattern language by  
Christopher Alexander  

https://www.einemustersprache.de/index.php 

City Shapes http://stadtgestalten.net/ 

The world of the commons https://www.band2.dieweltdercommons.de/index.html 

Social-ecological building https://www.buildingsocialecology.org/ 

A Pattern Language for Pattern Writing https://hillside.net/index.php/a-pattern-language-for-pattern-writing 

6.2  Conceptualisation of a pattern language for social-ecological design elements 

The starting point for the conception of the homepage was the insight gained from the research and analysis 
of relevant socio-ecological projects that should provide transferable knowledge for the CMI.BA research pro-
ject, as there is no such thing as the "perfect example project". Each of the projects analysed has particular 
qualities, but they can be very different in terms of different objectives such as energy efficiency, affordability, 
mix of uses, ecology or social intentions and contain different "good elements". Therefore, in the conception 
and design of the homepage, we decided to follow the methodology of Christopher Alexander's Pattern Lan-
guage, as this concept came closest to the intentions of the research project. 

The aim of the homepage was thus no longer to describe "the perfect project", but to present "good practice 
projects" and to extract relevant design or design elements from them - we call them "patterns" - which in 
combination lead to good practice. The criteria for selecting the patterns were, on the one hand, that they 
make a significant contribution to a quality environment, a functioning way of living (and working) together 
and a sustainable and careful use of natural resources (energy, water, materials, etc.). On the other hand, the 
patterns should have a certain representativeness. If they are recurrent and can be found in many projects over 
a long period of time, it is reasonable to assume that they have proven their worth for social-ecological pro-
jects. 
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6.3  Structure and elements of the homepage  

The homepage comprises individual pages sorted according to the following categories:  

§ Projects: Project documentation 
§ Patterns: Social-ecological design patterns 
§ Theory: Explanation of concepts 
§ About: Description of the homepage 

These categories are also set up on the navigation bar and can thus be selected specifically. By using hyperlinks 
as cross-references between project documentation and patterns as well as between the patterns themselves, 
users of the homepage have the possibility to gain a more complex system understanding of social-ecological 
projects than if only project descriptions were available (cf. Fig. 63). For the design of the residential building 
of Nová Cvernovka, a large number of the identified patterns were used, such as the mix of uses, architecture 
of encounter, option spaces, rue intérieure, cluster apartments, roof garden, community gardens or green fa-
cades. 

Fig. 63: Concept for categorising and linking patterns. Author: Michael Prytula, 2021 
 

 

 

Project documentation 

Based on extensive project research, we selected 24 projects and documented them with basic information 
such as project data, technologies and spatial and social characteristics. The projects are predominantly from 
Germany, Austria and Switzerland - individual projects are located in the UK and Spain - and makes no claim 
to be representative, let alone complete, documentation of relevant projects (see Tab. 11). 
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Table 11: Overview of the social-ecological model projects on the homepage 
 

No.  Project name Location  Country 

1  Spreefeld  Berlin  DEU 

2  Lime width  Zurich  CHE 

3  Hunziker area  Zurich  CHE 

4  Sargfabrik (Coffin factory)  Vienna  AUT 

5  ufaFactory  Berlin  DEU 

6  c13  Berlin  DEU 

7  Rommelmühle  Bietigheim-Bissingen  DEU 

8  Intergenerational housing complex  Vienna  AUT 

9  Neighbourhood WIR  Berlin  DEU 

10  Werkpalast Lichtenberg  Berlin  DEU 

11  Südstadt School Housing Project  Hanover  DEU 

12  Foundry  Winterthur  CHE 

13  Heating wood  Zurich  CHE 

14  The Collective Old Oak  London  UK 

15  Möckernkiez  Berlin  DEU 

16  La Borda  Barcelona  ESP 

17  CRCLR House  Berlin  DEU 

18  Artists' Studios Erlenmatt East  Basel  CHE 

19  wagnisART  Munich  DEU 

20 
 IBeB -Integrative Building Project at the   
 Former Flower Market  Berlin  DEU 

21  Solar direct gain house N11  Zweisimmen  CHE 

22  Circle House (Lisbjerg)  Aarhus  DNK 

23  Stadterle  Basel  CHE 

24  Gleis 21 (Track 21)  Vienna  AUT 
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For an overview of other projects, please refer to the homepages listed below, which we used for project re-
search as well as other data sources: 

§ Homepage and database on sustainable settlements, neighbourhoods and buildings in Europe by 
Holger Wolpensinger, https://sdg21.eu/ 

§ Reference buildings of the Agency for Renewable Resources (Fachagentur Nachwachsende Rohstoffe e. 
V.). , https://referenzbauten.fnr.de/ 

§ Timber Building Atlas Berlin-Brandenburg by the Natural Building Lab of the TU Berlin, Prof. Eike Roswag-
Klinge, https://holzbauatlas.berlin/ 

Social-ecological design patterns 

Through the project analysis and evaluation of expert interviews and other sources, we identified typical de-
sign elements and selected a total of 27 design patterns for a detailed description (see Tab. 12). The samples 
are written according to a consistent outline structure based on Alexander's outline (see above): title, teaser, 
problem, general description, examples, findings and synergies, and sources. By means of hyperlinks, the pat-
terns refer to other patterns as well as to relevant projects in which they can be found. 

The design patterns are assigned to six themes: 

§ A - Architecture and spatial design  
§ C - Community 
§ F - Functions  
§ G - Green and blue infrastructures 
§ M - Material 
§ P - Planning processes  

Each theme comprises between three and five patterns, whereby in principle both the themes and the patterns 
can be supplemented by further examples. The topic of energy is only described in one pattern. Energy-effi-
cient building is such a complex subject area, encompassing a multitude of subsystems, design and construc-
tion topics that would have to be described in a separate pattern language. This was not feasible within the 
given project framework. At least the most important principles are summarised in Pattern P3 - Planning Prin-
ciples for Energy Efficient Building. 

Theory 

The theory section briefly describes the pattern language methodology (cf. chapter 6.1) and some key terms 
that are particularly relevant for understanding the project and homepage, such as CoHousing, social ecology, 
prosumer or synergy. This section has a framing character, is written in an essay style and can be supplemented 
by further theory modules. 

About / Über - Description to the homepage 

The homepage is completed by a section describing the purpose and goals of the homepage itself as well as 
the context of the Nová Cvernovka research project with short descriptions of the project partners. 

The title of the homepage "building social ecology" was agreed upon by the team through systemic consensus, 
a method for decision-making in groups that originates from sociocracy (Rüther 2018: 37 and p. 370). In our 
understanding, this name best expresses the intentions of the project.  
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Table 12: Overview of the design samples on the homepage 
 

No. Catalogue no.  Sample designation  

1 A1  Flexible floor plans 

2 A2  Architecture of the encounter 

3 A3  Compact structures with atriums 

4 A4  Rue intérieure 

5 A5  Community terrace 

6 C1  Jointly used areas 

7 C2  Option rooms 

8 C3  Sharing offers 

9 C4  Open workshops and repair cafés 

10 C5  Self-organised working groups 

11 F1  Mixed use of housing, work and culture 

12 F2  Inclusive housing 

13 F3  Cluster apartments 

14 G1  Green facades 

15 G2  Green roof 

16 G3  Community gardens 

17 G4  Rainwater harvesting 

18 G5  Greywater use 

19 M1  Recycling, circular economy and urban mining 

20 M2  Design for disassembly 

21 M3  Material passport 

22 M4  Use of renewable raw materials 

23 P1  Integral planning 

24 P2  Community planning 

25 P3  Planning principles for energy-efficient construction 

26 P4  Barrier-free design 

27 P5  Design for easy maintenance 
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7. Conclusions and outlook 

7.1  Reflection on the work process, methods and results 

Not all goals could be achieved within the time frame; priorities had to be weighed and compromises had to 
be made in some cases. In the following, a reflection on the work process, on the methods used and the results 
achieved in the work process will conclude. This reflection was differentiated according to challenges and op-
portunities as well as, in part, according to the fields of action or work steps examined. 

Challenges 

Complexity of the intended project goals and the work process 

The overall objectives of the project are ambitious and show considerable complexity: Bringing together social 
and ecological as well as economic and cultural interests and requirements requires a high degree of handling 
skill. It involves a strong mix of uses and a variety of people and groups involved in the planning process. 

On closer examination of the working process, the implementation of consistently participatory planning dur-
ing a pandemic - with the associated recurring and asynchronous closures and restrictions - proved to be a 
considerable challenge, with all participants affected by unforeseen delays and setbacks, starting with direct, 
day-to-day communication. In addition, the planning discussions between the partners in Bratislava and Berlin 
were conducted in English, German and in Slovak, which made the translation (e.g. also of minutes and reports) 
and localisation of responsibilities another time-consuming challenge. 

Conflicting goals in the implementation of environmental and social objectives, in particular plus energy and af-
fordability 

Among the main challenges of the project were the constant negotiations between the intentions formulated 
as a vision and the financial constraints that limit the funds available for investments and renovations. In addi-
tion, the lack of model projects and success stories in the region is another difficulty in assessing and planning 
what is actually feasible in Bratislava and Slovakia in general - both in terms of people's mindset and the legal 
and regulatory context.  

Participation process  

The exchange between planners and community representatives has shown the importance of effective strat-
egies and tools to engage residents and community members, especially in online meetings and to motivate 
them to participate on an ongoing basis. In the context of the ongoing Covid19 pandemic, the challenge was 
compounded by the need to design and implement most participatory processes online. In addressing this 
challenge, the importance of providing clear, accessible and consistent communication channels about the 
progress of the project was emphasised in the interviews. In addition to providing and implementing a clear 
organisational structure for potential residents as well as community members, this paves the way for a basic 
level of interest and participation. Building on this, dividing community members into sub-projects according 
to their interests, preferred housing type or way of engaging with the project could prove to be an effective 
way of organising the community's resources, skills and time. 

Development and integration of the ecological concepts and measures 

In addition to the primary goals of increasing the energy efficiency of the building and additional energy gen-
eration from renewable sources, many other ecological questions regarding the integration of green-blue in-
frastructures or approaches to a circular economy were examined. The challenge - and in some cases also an 
excessive demand - lay in the integral approach, which takes equal account of the ecological, social and eco-
nomic dimensions. Not all conceivable concepts could be dealt with in depth. With the support of the project 
partner iEPD for the concept for energy optimisation and the Plus-energy building, and with the participation 
of ECOboaRD for other ecological topics, only the more planning-relevant concepts could be worked on in 
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depth. Their implementation is elementarily dependent on further project funding, only then can the practical 
relevant results be evaluated. 

Knowledge transfer and implementation of the homepage 

The current status of the homepage with 24 projects and 27 samples gives a comprehensive overview of social-
ecological projects. Conceptually and due to the bilingualism, the work took a lot of time; at the same time, 
many more projects and patterns could - and should - be recorded and presented. It is in the logic of pattern 
languages that they are never "finished", but describe the result of a respective situational project status. How-
ever, we have attached importance to the fact that with the compilation of the patterns presented here, we 
have at least captured the most important elements of social-ecological projects from our point of view.  

Opportunities 

Socio-cultural communities as innovation ecosystems 

Nová Cvernovka has a highly motivated community made up of the people who live and work there, supported 
by the competent and dynamic management team of the Cvernovka Foundation and dedicated architects. 
The spatial environment of the existing architecture combined with this "innovation ecosystem" of living, 
working, art, culture and social engagement produces a wide range of innovations and experiments. The build-
ings are in good condition - apart from energy standards - and can support a variety of spatial developments. 
Nová Cvernovka has developed a strong identity in recent years as a place and a group of people interested in 
and capable of innovation, cooperation and communication. 

Indeed, the challenges associated with the process can become an opportunity to engage in reflective and 
deliberate communication between stakeholders and partners. This includes thinking strategically about time-
efficient communication and preparing in advance of meetings and contact points to ensure that multiple 
parallel processes are coordinated and yet self-sustaining. The current situation also requires that up-to-date 
and clear information is constantly made available to all stakeholders and community members. 

Social-ecological orientation 

The ambitious goals of the project can become a strong motivation and encourage the commitment of poten-
tial residents and community members. A social-ecological orientation of the actors combined with the idea 
that social, economic and energy dynamics need to be considered holistically and addressed in one way sup-
port the development of a project that is not only concerned with energy efficiency but takes up the challenge 
to grow as a community. A successful project must therefore ask its members: What do we really need to live 
well?  

A picture of the future of the Nová Cvernovkas community is emerging: (socio-ecological) synergies can be 
created, the building conversion can take place while maintaining the community, and new groups of resi-
dents such as teachers and students could be addressed in the future while maintaining affordability and di-
versity. Through the surveys conducted, it became apparent that there is a great willingness in the community 
to share spaces such as bathrooms and kitchens in order to save resources. 

Affordability, technology and spaces 

The attention given to a plus-energy concept as opposed to affordability is great. The opportunity to focus 
more on spaces, functions and collaboration with future residents than just technology-based sustainability 
already offers significant opportunities in the short term. This includes a wide range of improvements to facil-
ities and spaces. In addition, the citizens:inside budget and participatory budgeting offer the opportunity to 
fund self-help improvements and adaptations proposed and implemented by current and future residents.  

People will lose their interest and motivation if they are not effectively involved. This finding is consistent with 
a user:inside oriented approach that aims to prioritise building features that future occupants can afford, want 
and actually need. This user:inside orientation is based on the assumption that there is no "standard person" 
or "average user:in" and that effective person-centred housing concepts are created by asking people about 
their needs and desires. It is crucial to develop a strategy to document the concrete needs and preferences of 
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future residents. For this, as well as for the design of the organisation in the Nová Cvernovkas community, 
further tools and (creative) methodologies of participatory planning could be used in the future (see e.g. Baupi-
loten, "Organise yourselves", Soziokratie 3.0). 

CoHousing is a cultural practice 

Nová Cvernovka can learn from other projects, but it also develops its own housing cultures. CoHousing is as 
much about processes as it is about achieving goals. The "social architecture" is as important as the "built ar-
chitecture", i.e. the structures for decision-making and management need to be developed together with the 
building structures. This should come out of a well-planned series of meetings, discussions and workshops, as 
well as surveys. Roadmaps and scenarios are necessary to explain the steps, milestones and important deci-
sions to all stakeholders. 

For something like a critical perspective - such as social ecology, gender mainstreaming or inclusion and au-
tonomy of people with disabilities - to be included, implemented and taken seriously, this would need to be 
integrated into the planning process from the beginning, involving all stakeholders,and then referred to at 
every stage of the planning process. The involvement of socially engaged businesses can improve quality of 
life, including through the creation of employment opportunities, which can range from care facilities to pro-
jects such as Housing First, food growing, education and job placement. 

7.2  Recommendations and transferability of results 

The following recommendations for the further development of the CMI.BA project in Nová Cvernovka can 
therefore also be seen as recommendations for other projects pursuing similar goals. 

Courage and perseverance to realise visions 

We encourage the Nová Cvernovka project to continue with an ambitious and larger vision as the CMI.BA pro-
ject comes to an end and in the following months and years of project development. Experience from other 
social-ecological projects teaches that these realisation processes - especially when many actors are involved 
and the available financial resources set a tight framework - often take a longer period of time than desired. 
We propose to aim for an optimal combination of social and ecological as well as cultural and economic ob-
jectives. While in the CMI.BA project, due to time constraints, a social-ecological concept could only be 
sketched and thought of, we assume that the Nová Cvernovka project will have the time to learn further, to 
develop innovations and to implement them. 

Realisation of a strong CoHousing model 

We recommend striving for a "strong CoHousing" model, as this involves a higher degree of community par-
ticipation, cooperation and decision-making rights and responsibilities of the residents. It also has the poten-
tial to increase residents' identification with their place of residence and the project. How a "strong CoHousing" 
model could look in practice was discussed in the scenario workshop. For example, the size and characteristics 
of common spaces as well as the preferred organisational and management structures should be further dis-
cussed and developed. This information and discussion will also be useful in developing future roadmaps and 
scenarios for Nová Cvernovka. In particular, milestones for critical decisions as well as 5-, 10- and perhaps even 
20-year plans should be defined and reviewed at regular intervals in order to be able to make adjustments if 
necessary when the framework conditions change. In order not to overburden those involved, appropriate 
planning and realisation phases should be taken into account. 

Energy use, monitoring and readjustment in the use phase, user manual 

For Nová Cvernovka, energy recovery should be pursued and reviewed in terms of size. The plus-energy con-
cept can be implemented and may need a creative investment and operating model for realisation, for exam-
ple through energy contracting or the establishment of an energy cooperative. The possibilities for an energy 
partnership with the neighbours should also be examined (energy concepts at the neighbourhood level). In 
many cases, the building's operation in the use phase is not as optimal as expected according to (energy) tech-
nical simulations. This can be related to suboptimal basic settings of the building technology or the individual 
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behaviour of the users. We therefore strongly recommend monitoring during the utilisation phase to ensure 
successful operation of the technical systems, to identify the strengths and weaknesses of concepts and com-
ponents and to readjust them if necessary. This involves a certain (financial) effort, but it is the only way to 
realise the desired ecological and financial benefits to the desired extent in the long term. For the "correct" 
handling of the building, we also recommend creating a clear "user manual" to make important information 
available to both existing and new residents. In addition to disseminating practical know-how, this can also 
contribute to savings in operating and maintenance costs (e.g. man hours for the community in maintaining 
the grey water and hydroponic systems). 

7.3  Further research 

(1) Technical and process knowledge is brought into practice primarily through pilot projects. There is a great 
need especially for information on innovative, regenerative and transformative planning and design options 
in a short time. Although there is great interest in proposed and discussed synergies, these remain elusive and 
setting comprehensive priorities is difficult. 

 (2) It was not possible to record and calculate the grey energy of the planned structural measures within the 
given project framework. With regard to utilisation cycles and (energy) amortisation periods, this would be 
another level of consideration for a holistic project evaluation. 

(3) The concept of the homepage is designed for growth. An addition of further project documentation, the 
systematic linking to other homepages with project databases as well as an expansion of socio-ecological de-
sign patterns and theoretical texts would be beneficial to the homepage as a "hub" for socio-ecological pro-
jects. In particular, the project of a model language of energy-efficient and sustainable building would be an 
exciting (research) endeavour. It would also be important to evaluate the design patterns presented to see 
whether they really have the intended effect in practice. A workshop with experts and practitioners on this 
topic could not be held within the framework of the research project.  
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Potsdam University of Applied Sciences: Project Management, Integral Planning and Ecological Construction 
Methods  

The University of Applied Sciences Potsdam (FHP) and was founded in 1991 and currently has around 3,700 
students. In 2014, the Institute for Applied Research Urban Future (IaF) was established as a central, interdisci-
plinary research institution with various research focuses. Under the focus "Design - Build - Maintain", various 
questions on the physical, spatial and social dimensions of sustainable development of the built environment 
are investigated.  

Within the CMI.BA project, the FH Potsdam team managed and coordinated the work of all project partners 
and developed an overall ecological concept. An important building block for this was integral planning, 
through which all important actors are involved in the planning process at an early stage. The FHP was also 
mainly responsible for collecting "best practice" examples and creating the socio-ecological design patterns.  

Nadácia Cvernovka: Education and Communication  

The Nadácia Cvernovka Foundation was established with the aim of renovating the former industrial area of 
Cvernovka in Bratislava and filling it with life by offering social, cultural and financial support to artists and the 
public. In this way, the foundation wants to contribute to the improvement of living conditions and perspec-
tives in the city and in society. The revitalisation of the Cvernovka area will gradually create a cultural and 
meeting centre in Bratislava. 

The fields of action of the "Nadácia Cvernovka" Foundation in the CMI.BA project included communication with 
stakeholders and public administrations, public relations work and coordination of the preparation of the plan-
ning documentation for the conversion to a plus-energy building. 

ECOboaRD: Advice on the development of ecological concepts 

ECOboaRD is a technology and energy think tank platform that conducts analyses and develops technological 
studies and concepts for energy-optimised smart buildings, taking into account environmental aspects. The 
company offers consulting services, analyses and the development of complex technological studies, and is 
also active in the research and development of innovative solutions and prototypes in the energy sector. 

PLURAL Architects: Design planning for building conversion and energy modernisation 

PLURAL produces architecture, exhibition design and speculation about the city. The office is located in Nová 
Cvernovka. The partners of the architectural office Martin Jančok and Michal Janák were commissioned with 
the design and planning tasks and prepared the planning documentation. 

Institute for Creative Sustainability (id22): CoHousing and social innovation  

id22 is an interdisciplinary, non-profit organisation in Berlin that researches and supports community-oriented 
forms of housing in the context of sustainable, cooperative urban development. Inclusion and self-organisa-
tion are at the forefront. For many years, id22 has been doing research, education and networking work and 
has published numerous papers on participatory and community-oriented housing cultures (CoHousing Cul-
tures). The development of housing concepts and the accompaniment of the participation process repre-
sented the central fields of action of the "Institute for Creative Sustainability" in the CMI.BA project.  

Passive House Institute Slovakia (iEPD): PlusEnergyBuildings 

The Passive House Institute (iEPD) is a non-political, voluntary, non-governmental organisation. As an associa-
tion, iEPD promotes the development of sustainable architecture and open spaces in Slovakia and, in particu-
lar, the provision of information and knowledge in the construction of passive houses. iEPD has been and con-
tinues to be involved in the implementation of many national and international research projects. In the 
CMI.BA project, iEPD investigated the energetic condition of the building and developed an energetic concept 
for the conversion into a plus-energy building. 
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Appendix 

A1 - Project documentation of the architects (PLURAL and N.C) 

§ Documents for planning permission, 127 p. 

A2 - Design Brief for Architects (N.C. / FHP / id22 / iEPD) 

§ Summary report by id22, 26 p. 

A3 - Social*Ecological Co*Housing (id22)  

§ Summary report by id22, 23 p. 
§ Questionnaire, 5 p. 
§ Evaluation of the CoHousing surveys (id22 / N.C.), 10 pp. 

A4 - Energy Concept Calculations (iEPD) 

§ Calculations in PHPP for existing buildings, 13 p. 
§ Calculations in PHPP for Passive House Standard, 10 p. 
§ Lecture slides on the calculation and optimisation of the photovoltaic system, 18 p. 

A5 - Documentation of the homepage (FHP) 

§ About, Theory and Imprint   
§ Descriptions of the projects 
§ Descriptions of the design patterns in  

total 90 p. 

 

 

 

 

 
  


