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Publishable executive summary 
 
The aim of the Guidelines for Participatory and Concurrent design is to identify the scope in 

which the PROFICIENT research acts. Therefore, the document doesnôt give prescriptive information 

but it reports findings and results based on the state of art in order to define the direction in which the 

PROFICIENT research will move forward. It identifies and proposes strategies to be applied in CSO 

Housing project, as an emerging phenomena that allows end-users to build their own tailor-made 

housing solutions. In fact, CSOs potentially represent a driver for new energy-efficient district 

development or district retrofitting. The strategies are going to be developed as suggested solutions, 

rules and procedures in future tasks (e.g. process models, business models). Key concepts to be further 

developed in the research are here introduced to define the perspective from which they must be 

applied. The concepts are analysed and defined to the extent in which they acquire a relevant 

significance in the research. 

 

The Guidelines focus on the variables and fixed factors that operate in the definition of the 

Design process within the CSO Housing projects, entailing the same time the description of other 

factors inherent to the whole CSO Housing system, as they contribute to the definition of certain Design 

issues. For these reasons, useful issues for the whole CSO Housing system are presented. The issues 

presented are aimed to define boundaries of the research. Collective Self Organized (CSO) is seen 

in the light of energy efficient housing project in which a group of individuals organize itself within a 

contractual agreement on a collective level for the realization of their settlement, in case of new 

construction or refurbishment interventions, or for the improvement of their building, in the case of 

retrofitting interventions. 

 

A CSO Housing project differs from an ordinary housing process mainly because of the leading 

role the client, who is also the end-user, acquires in the development of the whole process. 

Therefore, the main characteristics of a CSO Housing process are the self-organization, the participatory 

development process. Moreover, the energy efficient aim is predominant in the Proficient scope. These 

inherent characteristics entail an high level of variability, which bring to assert that a CSO Housing 

process could change from country or region, according to the local housing policies and the 

social and cultural environment, and, at the same time, each case is a specific one depending on 

the level of participation of the end-users in the process and their objectives. The advantages of 

building housing districts according to the CSO model lies in the obtaining a high degree of customization 

of the settlement according to the end-user requirements, needs and objectives, at the same time saving 

due to the absence of an ordinary developer, role which is undertaken by the end-user himself. 

Consequently, on a mere design level, these characteristics translate themselves into a tailor-made 

design process. Being the Guidelines a public deliverable of the research, thus, they intent secondarily to 

provide a practical guide with suggestions, concepts, tools and principles to let stakeholders operate in 

any CSO design process or market.  
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The time issue has a considerable role in  CSO housings process, as it possibly entails the 

success or the failure of a certain process. At the state of art, the CSO processes are characterized 

by a huge variability of duration, as the self-organization could lead to long lasting community building, 

development and design phases. 

In exploring the scope and definition of Collective Self Organised, the importance of the participation of 

end-users and collaboration of all the actors in the different project phases of the process has been 

identified. Considering this, both Participatory and Concurrent Design methods appear to fulfil these 

upstream conditions. On the one hand, a participatory approach reflects the key role of the end-users, 

ensuring their involvement in the design process, from the early beginning, up to the construction phase. 

On the other hand, the concurrent approach provides suitable basis for the integration of social, 

economic, and technical knowledge in the design process establishing a parallel work-setting instead of 

a traditional hierarchical, sequential order of steps and incorporating the knowhow of disciplines from the 

end of the design and building process (materials, details, management and maintenance) as far as 

possible to the beginning.  

 

Being the participatory design an intrinsic factor of CSO Housing design, it should be merged 

with Concurrent Design for a full and optimal design method in order to achieve more effective 

and to provide more certain results responding to the end-usersô requirements. The main difficulty 

in combining Participatory Design (PD) and Concurrent Design (CD) is hidden in the fact that CD 

essentially presupposes definition of requirements as far upstream in the process to enable professional 

parties to deal in parallel with tasks; whereas the main characteristic of PD regarding non-professionals 

end-users is that these requirements cannot be decided and fixed far upstream in the process. Thus, PD 

and CD operate on two different levels of knowledge, generating the necessity of defining a common 

level of communication where the elements and actors of the PD and the CD integrate themselves in 

order to gain sharing of collective knowledge and to meet the goals of the demand and supply sides. 

 

The concept of ñmacro-moduleò developed and applied in the IFD Project (described in the chapter 

3.3), is adopted as a ñfunctional and spatial-relation entityò and the common communication level 

which makes possible and compatible the choices implemented from both the PD and CD 

working groups. The concept is based on the performance-based approach and identifies the macro-

modules as an assembly of elements originated by the breakdown of the spatial and technical systems, 

i.e. space units and building components, and such respectively the participatory- and technical-related 

components of the building system. The space units are grouped into a macro-module depending on the 

homogeneity of functions, destinations and environmental performances that they have to satisfy 

(this condition allows to define these spaces as óenvironmental unitsô as well). Environmental and 

functional performances of spaces grouped in a macro-module depend on the technical characteristics of 

materials and components used for building them. Thus the identification of a macro-module includes the 

definition of the technical requirements of the building components suitable to be used for every space 

unit. Finally, macro-modules can be more or less detailed, both in their technical and spatial 
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characteristics, and the design solutions can be implemented during the process or selected by 

inventories of compatible items (layouts, components, construction systems, etc.). 

In the scope of PROFICIENT the macro-module approach allows the design process to be flexible and 

adaptable to: the CSO process and business models, the typology of intervention (new construction or 

refurbishment/retrofitting of existing districts), the different profiles of the main actors involved in the 

design process (end-users, SMEs, designer). Besides, macro-modules can represent the common 

base for the collective knowledge management; inventories of spatial and technological solutions for 

the space units assembled into the macro-modules can be the basis for the development of the semantic 

web system. The result is the definition of strategic design approaches, supported by a set of 

operational tools, to enable the collaboration and communication between the actors of PD and 

CD, which could then be applied differently according to the specific development process. 

 

The CSO process is crucial as different expressions of the variables connected to it and different 

expressions of requirements entails different design process scenarios, and thus design approaches and 

tools to be applied. Considering this, each CSO development is unique and different from another due to 

the different local contexts (specific laws, prescriptions, such as geographical, social and cultural 

conditions) and the specificity of each community in terms of objectives, requirements (functional, legal, 

financial, etc.). However, each process always undergoes some precise phases, which represent the 

constants of the system (Community Building phase, Development phase, Design phase, 

Implementation phase, Operation/Maintenance phase). The variables of the system instead display 

themselves in the development of the content and chronological aspects of each phase, according to the 

start-up modality, the specific aim of the community, the country of operation, and the social, economic 

and environmental factors related.  

 

Considering the state of art, the Design phase acquires importance as it begins at a very early 

stage of the process and relates to others phases as mostly each step of the whole process 

generates information, which directly inform the design phase on procedural, economic, or 

functional level. At the same time, the design phase could inform the other phases according to a 

mechanism of inputs and feedback. A CSO Housing process does not necessarily follows a linear, 

sequential or chronological sequence of events but steps could be developed in parallel or could either 

be inverted. Therefore, the elaboration of the design stage in terms of activities could allow a more 

flexible system within which the necessity and requirements of the specific CSO Housing process is 

allowed to be developed. 

 

A CSO Housing project involves two possible kinds of design intervention: New Construction 

design intervention and Retrofit or either Refurbishment design intervention. All of them require a 

series of activities to be done during the design phase. These design activities are developed starting 

from the procedures and elements of Participatory Design and Concurrent Design methods. From the 

participation perspective, it is crucial to define which are the activities the end-users participate in, the 

timing of participation and the tools necessary to apply to participation. From the concurrency 
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perspective instead it is necessary to define the information dependency among activities in order to 

elaborate a proper team organization, defining time, roles and responsibility of each professionals 

involved, and keeping at a fair degree the iterative characteristic of the process. At the same time, it is 

essential to define the tools to allow communication and technical collaboration among professionals. 

These activities relate one to another according to a mechanism, which define the dependency 

relationship among them in term of information exchange required. 

 

The system is completed by the introduction of outcomes and milestones. The outcomes are the results 

of the development of an activity. The milestones are the fixed points of the design process, and they 

display themselves on a ñtemporalò system to help in the definition of the sequential development of the 

activities. Both outcomes and milestones depend on the rules and procedures of each country of 

intervention. The result is the generation of a flexible system in which different paths could be 

undertaken accordingly to the kind of intervention, the procedural and prescribing constraints of 

the country of operation, the specific necessity and requirements of each development process. 

Finally, it is worth to synthetize that whilst in a CSO Housing process energy efficiency is a preferred 

objective, this is entailed by the end-usersô awareness and commitment. In Proficient this aspect 

assumes a crucial role. Furthermore, itôs essential to here introduce that Participatory and Concurrent 

design method represent sometimes antagonist objectives to achieve at the same time (this particular 

issue will be further treated in chapter 3 of the Guidelines). 
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List of acronyms and abbreviations  

  

¶ BIM : Building Information Modelling 

¶ CAD : Computer Aided Design 

¶ CD : Concurrent Design  

¶ CMO : Concept Modelling Ontology 

¶ CSO : Collective Self-Organised 

¶ DBFM/DBFMO : Design Build Finance Maintain / Operate 

¶ E : Economic level 

¶ EeB : Energy-efficient Buildings 

¶ ESCO : Energy Service Company 

¶ EU : European Union 

¶ F : Financial level 

¶ HVAC : Heating, Ventilation, Air Conditioning 

¶ IEE: Intelligent Energy Europe Programme 

¶ IFC : Industry Foundation Classes 

¶ IT : Information Technology 

¶ KPI : Key Performance Indicator 

¶ MEP : Mechanical, Electrical, Plumbing 

¶ NFTMO : the National Federation of Tenant Management Organisations 

¶ OWL/OWL2 : Web Ontology Language (version 2.0) 

¶ P : Procedural level 

¶ PD : Participatory Design 

¶ RDF : Resource Description Framework 

¶ RDFS : Resource Description Framework Schema 

¶ SME : Small and Medium Enterprises 

¶ W3C : World Wide Web Consortium 

¶ WP : Work Package 
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1. DEFINITIONS AND GLOSSARY 
 

The main objective of this chapter is to familiarize the reader with the specific terminology used in the 

context of the PROFICIENT project. In addition to new expressions and terms, this paper also includes 

some more ordinary terminology, in order to explain the scope and relevance of these in the context of 

this project.  

The chapter is structured in two main sections. The Definition section contains the main terms 

developed or rephrased in terms of their use in the PROFICIENT project. Some of these definitions are 

supported by literature references, which can be traced through the notes section at the end of this 

chapter. Section two, the Glossary, mainly focuses on the ordinary terminology related to the focus and 

aim of the PROFICIENT deliverables.   

For further elaborated discussion of definitions, please find the appendix an overview of the main 

definitions introduced. The note section provided here is to discuss boundaries and focus of certain 

concepts.  

 

1.1 Definition Section 

1.1.1 CSO Housing 

Collective Self Organized (CSO) housing refers to a group of individuals that acts in association to 

organise and commission the processes of formation, requirement definition, planning, design, 

implementation and / or maintaining their own housing project. A CSO housing project is typically 

characterized by a mutual dependency between the individuals participating. Participants have the right 

to step into contractual agreement (both on the individual and collective level).  

 

1.1.2 End-users 

End-users of CSO housing projects are the intended inhabitants of the project, which can be owner 

occupiers and tenants. End users in any CSO housing project refer mainly to residents, but can include 

also owners or tenants of any commercial facility like child care, small office, shop, cultural facility like 

cinema or alike. 

 

1.1.3 Participatory Design  

Participatory design refers to a design approach which places a premium on the active involvement of 

end-users in the housing design and the communal decision making process. Participation comes in 

many forms, but can include among others the active involvement of end-users in defining their 

functional requirements, supporting design solutions, being in charge of selection of design alternatives 

and defining level of finishing and materials.  

 

1.1.4 Concurrent Design 

Concurrent design refers to a design approach where from the start all design disciplines and relevant 

building professionals are involved and actively collaborate in a comprehensive and collective design 

activity. The main premise of concurrent design is to bring expertise and knowhow of the latter stages in 
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construction to the front of the design process, in order to tackle fragmentation of traditional design 

processes, and reduce costs of failure further down the process.   

 

1.1.5 Modular design approach (Parametric Design) 

A modular design approach is based on an industrialized construction process and the use of a set of 

pre-fabricated solutions and existing building components, which can be (re)configured by the designer, 

and/or the end-users in order to tailor the housing design.  

 

1.1.6 Free form design approach (Manual design approach) 

The free form design approach is more traditional in terms of the order of activities, and is based on free 

interpretation of the programme of requirements by design professionals. This approach does not 

necessarily require any pre-fabricated solutions or existing components, and can start from scratch.  

 

1.1.7 e-Marketplace 

The e-Marketplace offers tools that support the design process for both professional as well as the non-

professional users in many of the identified steps. The professional user is able to merge models and 

knowledge from existing applications like CAD, libraries etc. towards the e-Marketplace based on widely 

adopted open BIM standards like IFC. The e-Marketplace will not only be able to visualize this 

information (in both 3D and properties), but the content can interact with other libraries, added 

knowledge/regulations on top and each individual configuration can be exported to the same CAD 

applications as well as towards calculation applications for heat/loss, performance, quantity take-off and 

many other via the same open standard. 

 

1.1.8 District level 

In the context of CSO Housing and PROFICIENT, a district level does not reflect any particular legal, 

administrative or physical territory or parameter. It is merely a term defining the collective nature of the 

housing project, and reflects  the plurality of houses and buildings that are the object of the CSO housing 

process and energy efficiency goals.  

 

1.1.9 Macro-module concept 

Macro-module is here intended as a tool of communication between participatory-side and technical-side 

of the design process. It is essentially based on the conceptual assumption that the building system 

could be simplified in its variables and invariants components (the functions or the shape issues on the 

one hand, the plants or typological/aggregative rules on the other) from which the rules to be assumed 

during the design process are derived. 
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1.2 Glossary 

The primary goal of this Glossary is for a set of ordinary terminology to provide the reader with the scope, 

understanding and limitations of certain definitions frequently used in documents and deliverables in 

PROFICIENT Project. This is to ensure that these terms are used consistently 

 

1.2.1 Stakeholders 

Stakeholders are all the people, businesses and organizations that are directly influenced by, or directly 

influence the CSO Housing project both in terms of the process and the outcome of the project. 

 

1.2.2 SME 

SMEs are all the businesses that are directly involved in CSO housing projects that meet the criteria of 

SME in the EU context in terms of size: max 250 employees turnover (max 50 million euro annually); and 

a balance sheet of max 43 million euro. 

 

1.2.3 Retrofitting 

Retrofitting includes all design and construction related activities necessary for improving the functional, 

technical and economic values of an existing building. This can range from improving the energy 

performance to full transformation and functional change; and provide home for many sub-categories like 

renovation, tune up, and refurbishment. 

 

1.2.4 New Construction 

New construction covers all the design and construction related activities necessary to establish a new 

building for a CSO Housing initiative. 

 

1.2.5 Administrative Body 

Any governmental agency or organization charged with managing and implementing regulations, laws 

and government policies (for example local and national governmentsô authorities, water board, etc.). 

 

1.2.6 ESCO 

ESCO is a natural or legal person that delivers energy services and/or other energy efficiency 

improvement measures in an end-user's facility or premises and takes performance guarantee for the 

implemented result. In terms of a business case the ESCO accepts some degree of financial risk in doing 

so. Within the scope of PROFICIENT, the ESCO might be an appropriate energy management entity for 

both new and retrofitting projects.  

 

1.2.7 EeB 

Energy efficient buildings is referring to housing projects (under planning/ construction) with a high 

energy performance ambition, one that is significantly higher than requested for by legislation and current 

regulations. This could be indicated by additional accreditation from institutions like PassivHaus, 

BREEAM, LEED, GreenCalc and Sustainability Code (UK) etc.  
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1.2.8    BIM 

BIM stands for Building Information Model(ing). The BIM become shared knowledge resources to 

support decision-making about the building from earliest conceptual stages, through design and 

construction, through its operational life and eventual demolition. PROFICIENT especially focuses on 

open standards available in BIM; IFC is one of the most, if not the most widely adapted open standard in 

BIM at the moment and open standard CMO enables many of the drawbacks and limitations in this 

current standard via use of Semantic Web technology. 

 

1.2.9 Semantic Web 

The Semantic Web is an initiative from W3C to extend the classic óweb of documentsô into a óweb of dataô 

to enable computers to do more useful work and to develop systems that can support trusted interactions 

over the network. Instead of only storing and interlinking data also the meaning of the data can be 

described and interlinked. Based on triple storage and mathematical defined relations a meaningful 

ódatabaseô of decentralised data can be created. The ontology CMO is created and used to make 

Semantic Web useful for the e-Marketplace within PROFICIENT. 
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1.3 Summary  

Hereafter a matrix represents the overview and summary of the most important definitions presented 

earlier. The suggestions is to copy this matrix in to all the separate deliverables in the further work of 

PROFICIENT project. Ultimately, the reader of all the deliverables produced in PROFICIENT needs a 

consistent set of clear defined terms and concepts used.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4 Changes 

If any of these definitions is considered to be incorrect or with an incorrect focus which has implications 

for any of the Deliverables in PROFICIENT, any person involved in the PROFICIENT project is entitled to 

send a request to change/ alter, including the improved definition or text component, to the main authors 

of this deliverable (please find details in colophon). 
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2. GUIDELINES FOR PARTICIPATORY AND 
CONCURRENT DESIGN 
 

A design process of any building or house is not an easy job. Architects, structural engineers, technicians 

and planners are all interacting on this design, and traditionally working down a set of congruent steps to 

ensure the final design meets up with the requirements of the end-users. The latest developments also 

show an increased role of constructors, especially with regard to pre-defined solutions and construction 

methods. In most traditional cases a professional client initiates this process and is experienced in 

interaction with design disciplines.  

In a Collective Self Organized (CSO) Housing project, the situation is completely different, where in 

many cases not a professional client is initiating this design process, rather a group of 

individuals representing both a collective share and an individual share of the end user 

requirements. End-users are often organized in a legal form of community, established to develop their 

own housing needs in the form of a project.  Therefore, the end-user is the protagonist of the CSO 

Housing process.  

Focus of the CSO housing process is strongly impeding for a certain degree of self-organization, of 

participation by end-users in the development process and ambition on energy efficiency. This process 

will allow also non-professional users to reach for the EeB objectives defined by local, national 

and EU energy directives and requirements.  

 

The main characteristics of a CSO Housing process handled in these Guidelines are: 

¶ Self-organization 

¶ Participatory development process 

¶ Energy Efficient focus 

 

Explicit order and form of the CSO housing process could differ per country or region because of certain 

local housing policies, social and or cultural environment that influence distinguished objectives or 

community forming.  

The further focus of the content of this chapter is threefold. First discussing the guidelines, what are they 

for, and what is their nature. Second, elaborate on the stakeholders that are addressed by these 

guidelines. Who do they affect? Last but not least we like to link the guidelines within a potential field of 

application. Therefore we mention the use of BIM and semantic web as tools to support the actions 

related to the design, as well as the e-Market place as the interface for the whole CSO Housing process.   
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2.1 What are the guidelines 

The main aim is to generate a practical guide with suggestions, concepts, tools and principles to 

pursuit a CSO-tailored design process, bringing together the useful elements of both 

participatory design and concurrent design. A participatory approach reflects the key role of the end-

users in the design process. This could be complementary with the concurrent design approach 

concerned with the integration of social, economic, and technical knowledge in the design process by the 

different design and building disciplines. In fact, in the Proficient scope, the complementarity of 

participatory and concurrent design methods assumes a crucial role in the aim of providing effective 

energy efficient and tailor-made construction.  

Guidelines as posed in this document could also (secondarily) function as awareness creation for 

stakeholders involved in the CSO housing process, to remind them of the different roles and 

responsibility of actors in a CSO project compared to a traditional project. In the end the guidelines are 

formulated in terms of activities that comprise certain design steps, selection procedures, possibilities for 

involvement of particular actors etc., in order to introduce all the ñingredientsò that creates a (good) CSO 

housing design process.  

 

The guidelines intend to define how stakeholders of a CSO housing process with certain instruments, 

insights and guidance can organize the design-process in such a way that end-users are involved in the 

process, and design professionals working together in a complementary manner.   

An emerging market potential for CSO housing is identified in EU countries. Guidelines herewith are 

designed for actors active in the field of housing, to face the particularities and formulate an offer that 

meets the emerging demand of CSO housing communities. Considering the unique character of the 

housing design process, the guidelines formulated donôt prescribe a fixed order of predetermined 

steps, but rather enlist certain activities and behavior suitable, and often employed in these 

design processes. Instruments and tools are suggested in order to help design actors in implementing 

the participation and concurrent design principles in the design process activities.   

 

Why use the tools of application 

The reason for using BIM and Semantic Web as basis for the e-Marketplace and creating the e-

Marketplace in the first place is that technical knowledge from professionals needs to be exposed to end-

users in a clear/clean way keeping parametric freedom. The wide variety of software products used by 

professionals and differences in building/product definition between disciplines need a common view to 

connect the data from different sources, fortunately in most state-of-the-art products the data can be 

imported/exported from/by open BIM standards. The e-Marketplace connects to these open BIM 

standards and uses W3C Semantic Web technology to store the required dynamic parametric 

knowledge. For these reasons the design process needs to be supported by tools that allow the 

exchange of information  between the Participatory design and the Concurrent design procedures and 

elements. The use of open BIM standards and the supporting platform of e-Marketplace have been 

identified as the most suitable tools to facilitate, on one hand, the design configuration on different levels 
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operated by the professionals and, on the other hand, the interactions between professionals and non-

professionals users.  

The e-Marketplace offers tools that support the design process for both professional as well as 

the non-professional user in many of the identified steps. Professional users are able to merge 

models and knowledge from existing applications like CAD, libraries etc. towards the e-Marketplace 

based on widely adopted open BIM standards like IFC. The e-Marketplace will not only be able to 

visualize this information (in both 3D and properties), but the content can interact with other libraries, 

added knowledge/regulations on top and each individual configuration can be exported to the same CAD 

applications as well as towards calculation applications for heat/loss, performance, quantity take-off and 

many other via the same open standard. This means that for example a drawing of an architect 

connected to a specific materialization of windows/doors by the user via the e-Marketplace can give the 

user feedback about what energy solution is the most profitable if the tool from T5.3 is used. 

The non-professional user can benefit from the same technology via wizards. Standard libraries can be 

combined via wizards to create/fill an e-Marketplace (similar to ebay that has a standard product library 

for cars with brands, models etc.). Reusing knowledge from previous projects increases the usefulness 

of the e-Marketplace for non-professional users. Within PROFICIENT a standard library with wizards is 

given. Depending on the IT knowledge of the non-professional users the libraries can be extended and 

connected applications increased. The main benefit is that content is coming from existing applications 

transferred to/from the e-Marketplace via open standards and if required the underlying knowledge 

(CMO) can be also edited/extended via any OWL2 supporting application like Protégé (open source) or 

Topbraid Composer (commercial).  

The e-Marketplace is a very flexible component that can be used in many of the process steps 

and through its easy interface in combination with technical connection to existing packages a 

way to connect technical information from suppliers and architects towards end-users that need 

to make decisions in cooperation with each other and based on óon-the-flyô feedback on energy 

use, global overview, options and restrictions. The issue for non-professional users is to start such 

an e-Marketplace and fill it with content, wizards make it possible even for such users to start the e-

Marketplace for foreseen and implemented process steps. 
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2.2 Who are these Guidelines addressed to? 

In addition to what stated before, one more intended user of the guidelines is any of the stakeholders 

willing to operate in the market of CSO housing. This might be existing home owners organizing 

themselves for a deep renovation of an existing residential complex, or a new community formed to 

design, built and live a sustainable housing group. From supply-side these might include contractor, 

architect or technical suppliers (SMEs) intended to create and shape a particular offer; or governmental 

authority like municipality willing to support the CSO housing in a particular neighborhood. In this sense, 

the guidelines further have been formulated in such a way that they possibly address also the non-

professional type of end-users, the collective of individuals that are often not familiar with professional 

design terminology and practice.  

 

For participatory design, the guidelines address the design disciplines and the end-users foremost. 

Principles are formulated to ensure the end-users involvement in the design process, from the early 

beginning, up to the construction phase. It will help to come to consensus based decision-making, and 

balance the trade-off between collective and individual requirements. How design disciplines need to 

incorporate the input of end-users, is subsequently addressed by the guidelines. Beside the main aim of 

this Guidelines to identify the crucial aspects, the characteristics and the criticalities which 

possibly would define the basis for the CSO topic such as the decision-making process are here 

analyzed. 

Concurrent design principles on the other hand address all the different disciplines involved in the design 

process of CSO housing. How to make optimal use of the knowledge and experience of partners in the 

process? Establish a parallel work-setting instead of a traditional hierarchical, sequential order of steps. 

Incorporate the knowhow of disciplines from the end of the design and building process (materials, 

details, management and maintenance) as far as possible to the beginning. Guidelines are providing 

design disciplines with insights and tools for comprehensive cooperation and knowledge 

sharing. An additional feature, and the reason for adjustment of general concurrent design principles, is 

mainly related to the involvement of non-professional clients. Whereas typically concurrent design is 

utilized to improve on sequential nature of traditional processes, it still almost exclusively involves 

(design) professionals. And even then, concurrent design often tends to deviate to iteration of the initial 

design solution (direction) and/or fixed requirements. The difficulty of the task regarding CSO 

participation is reflected in the need to not only truly improve the traditional sequential process, but at the 

same time incorporate involvement of end-users through accommodation of changing and dynamic 

requirements. 
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2.3 Main structure of the Guidelines 

The Guidelines are structured on four parts:  

1. PD&CD in  PROFICIENT aim (Chapter 3) 

2. The Design phase within the CSO Housing process (Chapter 4)  

3. The Design activities of PD&CD in CSO Housing design approach (Chapter 5) 

4. Data sheets /Summary Charts (Chapter 6) 

 

In Chapter 3 (PD&CD in PROFICIENT aim), the aim is to deeply understand what these particular 

methods offer, how they work and what are the expected outputs  the end-user can be provided with. In 

the first part (3.1, 3.2), the chapter investigates separately the Participatory Design and the Concurrent 

Design methods, focusing on what they are, their benefits and challenges and what their application 

requires. Then, these aspects are explored according to the role they might have within the 

PROFICIENT aim. The second part (3.3) wants to analyse the relationship between these two methods 

and to find a common ground of communication between the procedures and elements of them. Being 

the actors and the activities of the Participatory Design different to the ones of the Concurrent Design, an 

interface to overcome the diversity is required. This interface might be represented by a CSO Housing 

design approach. 

 

Chapter 4 (The Design phase within the CSO Housing process) gives an overview on the CSO 

Housing process. The aim is to illustrate how the Design phase, as the phase where the PD&CD design 

methods are mainly applied, is linked and overlapped to the others. Therefore this chapter focuses on 

the information generated in each steps of the CSO Housing process which directly affect the design 

process as they become crucial for the elaboration of design activities.  In this chapter the differences 

between  the processes in New construction (or either Refurbishment) or Retrofit developments are 

described  as well. The chapter ends with mapping case studies, providing the information useful to the 

understanding of the interrelationship between the Design phase and the other phases of the whole 

process.  

 

Chapter 5 (The Design activities of PD&CD in CSO Housing design approach)  is focused on the 

Design phase activities. It reports all the tasks and the subtasks of each step, and illustrates who do 

what, when and how. No particular differences intervene between New construction and Retrofitting, or 

also Refurbishment interventions, any minor changes will be described in annotation. It is a more 

practical section where the end-user will comprehend how to manage the means of the CSO Housing 

Design approach activity by activity.  Indeed, the fifth chapter contains the real guidelines in which each 

design activities is described, as the aim of this part is to define complete list of activities, through the 

development of which the realization of a CSO Housing project could be achieved. 

 

Chapter 6 (Data sheets/ Summary chart) consists in data sheets containing detailed information about 

the actors involved, the tools used and the relationship among activities. Furthermore, a summary chart 

as a synthesis of design activities (who do what and how) is presented. The aim of the chart is to give a 

very practical summary of the Chapter 5 contents, to allow the user of the Guidelines to have a quick 

overview of the whole process. 
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3. PD&CD IN PROFICIENT AIM 
 

This chapter introduces the concepts of two different design methodologies: Participatory Design (PD) 

and Concurrent Design (essentially derived from the more widespread Concurrent Engineering). 

Participatory Design reflects upon the active involvement of an end-user in the design process of a 

particular artefact, up from the early stages of design. Concurrent Design alternatively reflects a 

particular cooperation between different disciplines in the design process.  

Of course, many design disciplines are involved in housing design. In addition, within a CSO Housing, 

the end-users acquire a crucial role as they represent also the principal client. In a CSO project, a 

collective of individuals acts as client for the design, construction and maintenance of the building.  

In exploring the scope and definition of Collective Self Organised, we have identified the 

importance of the participation of end-users and collaboration of all the actors in the different 

project phases of the process. For a full CSO Housing design approach we urge to bring these 

components together and formulate principles for the stakeholders and actors involved in this (CSO 

housing) design-process.  

The chapter analyses the concepts, methods and procedures of PD and CD in order to identify a proper 

integration of them within a CSO Housing design approach. The analysis is conducted starting from 

the basis provided by the literature and then exploiting the worth taking elements to be adopted within 

the PROFICIENT scope in terms of definition, challenges, requirements. Therefore, Chapter 5 explores 

in deep the design activities, within which the principles of the CSO Housing Design approach here 

elaborated are taken into consideration and applied. 
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3.1 Participatory Design method 

3.1.1 Definition of Participatory Design from the literature 

Participatory Design (PD) is an end-user oriented design methodology. It is a broad approach to the 

assessment, design, and development of technological and organizational systems that places a 

premium on the active involvement of end-users in design and decision making (Sanoff 2008). Three 

main aspects that PD deals with could be identified as, following Kensing (1983): 1) the politics of 

design, 2) the nature of participation and 3) the methods, tools and techniques used in PD. These 

three aspects can be further elaborated: PD 1) embraces a different approach (different design politics) 

that includes the participation to the design process and formulates new rules  for the actors who 

participate, 2) is about the form and degree of participation, 3) requires instruments that facilitate 

participation in the design process. By doing so, PD offers possibility for creation of sustainable and new 

solutions, coupled with development of new knowledge.  

 

Kensing and Bloimberg (1998) address participation of the intended end-user in technology design. They 

claim that PD is one of the preconditions for good design and increases the likelihood that 

buildings will be designed and built useful and well integrated into the daily practice of residents. 

As a result, buildings would idealistically last longer and fit better the individual demands of occupants 

(Kensing and Bloimberg, 1998). When we look at the introduced promises of PD, the benefits deal with 

óbetter productô of the design process. And this better product comes through integration of both 

expectation of userôs and designersô knowledge, and influence of the life cycle of the building as óit 

lasts longerô. These connect us to the requirements of PD that leads both the end-users and designers 

to achieve these promises.   

Kensing (1983) lists further five basic requirements for participation:   

1. access to relevant information,   

2. possibility for taking an independent position on the problem, (which admittedly in case of end-

user as client is a bit problematic), 

3. participation in the decision making, 

4. availability of appropriate participatory development tools, 

5. room for alternative technical and or organisational arrangements.  

 

These requirements are inter-dependent. There needs to be accessible yet relevant information that is 

to be interpreted by actors who are either end-user and/or design professionals. The tools equip the 

actors and the physical settings (i.e. ómeeting-roomsô) facilitate in gathering and interpretation of the 

information that the actors use in their (decision making) processes. The actors that participate to the 

design process are expected to ñtake independent perspectivesò but in fact they are involved in inter-

dependent activities represented by being óuserô of the design and being the óproducerô of the design. By 

doing so, end-users can be truly involved, starting from need and brief definition to the final selection of 

user-relevant design detailing. This connects us to that PD emerges as an important approach for the 

integration of the knowledge of the end-users and design professionals in CSO projects. This is 

especially the case when end-users are the principal clients.  
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3.1.2 Participatory Design in CSO Projects within PROFICIENT scope 

Participatory Design (PD) in CSO projects refers to the method that the end-users participate actively to 

the design process accordingly to the rules of participation established between the end-users and 

design professionals. PD in CSO projects at least involves the design disciplines (architect, structural 

engineer, technician, building physics) and the envisioned end-users (owner occupants, services). Thus, 

the participation deals with the integration of the perspectives, knowledge and insights of the 

supply and demand side. The aspects of PD in CSO projects in this sense become reality by agreeing 

upon 1) definition of the extent of participation rules between actors, 2) agreement on the form and 

degree of participation 3) selection and the use of the tools and methodologies in participatory design, by 

both supply and demand side. PD in any CSO housing project  provides tailor-made solutions depending 

on the requests of the demand side represented by the end-users. These requests could be translated 

into building solutions by the supply side both through pre-fixing solutions or through design freedom. 

Nevertheless, CSO housing projects are an emerging sector because of the freedom they experience in 

expressing their demands and wishes into formulating the ideal housing process, housing design and 

forming of a community (McCamant, 2011). This freedom is best met by the principles of PD, as it 

requires a profound involvement of the end-users in the design. End-users are by far best in formulating 

the user performance criteria, like the kind of activities employed, how (family-)life will look like in 10 or 

20 years, what level of energy performance, maintainability or adaptability is required, and how big is the 

budget. By having this explicit information right at the beginning of the design process, the final design 

will envisage these particularities, resulting in a building that reflects these wishes best.  

 

Many case studies in reality have displayed that the collective forms of housing with a certain 

degree of participation in the design process result in housing projects that are performing 

substantially better in terms of sustainability, value for money on the long term, strong sense of 

community belonging and high degree of residential satisfaction. In terms of requirements to 

facilitate the principles of PD in CSO housing project, here the end-user (as the CSO client) is free to 

choose which degree of participation they wish to have in their CSO projects. This degree in the design 

process depends on the willing of the community and the rules of participation they set up. The 

participation in CSO projects deals with the whole collaborative design process, not only focus on the 

collective decision making process. But even in collective decision making process, there are preparation 

requirements. Collective decision making process requires having a choice, between a selective set of 

solution alternatives, and/or in defining the problems (articulation) as in the program of requirements. The 

interplay between problem definition, solutions design and selection between alternatives (on various 

abstraction levels) is the key for a successful design process. This brings a crucial treatment to the 

program of requirements in CSO projects, as it is a collective outcome of end-user requirements. 

Therefore, PD requires accepting that the program of requirements in CSO projects change over 

time and managed with dynamic briefing principles.  

 

3.2 Concurrent Design method 

3.2.1 Definition of Concurrent Design from the literature 
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Concurrent Design (CD) is a multidisciplinary integrated approach to embed technology constraints, cost, 

risk and planning to the design for complex projects (Matthyssen and Gerené 2011). In product 

development context, it is defined to incorporate the considerations in the downstream product 

development phases (i.e. manufacturing, assembly, maintenance, etc.) into the design phase for 

producing a design with the best overall product life-cycle performance (Xue et al. 1999).  Thus, CD 

deals with the enrichment of the design information earlier rather than convention manner as it 

occurs over time across the phases. Matthyssen and Gerené emphasize it on management 

perspective and the need for CD in complex projects due to their notoriousity in management 

performances (See: Flyvberg 2002, Flyvberg et al. 2003), whereas Xue et al. deals with the early 

integration of the information that normally produced (or made explicit) through the elaboration of the 

design solutions. This leads us to the two levels that CD is related: 1) project management and 2) design 

management and evolvement. These two levels bring different focus points and different approaches 

towards CD. We find this distinction in Finger et al. (1995)ós views such as 1) organizational point of view 

or from a 2) technical point of view (Finger et al. 1995). Depending on which view the project team looks 

through, the implementations and the expected benefits can vary. Below, we try to understand what the 

CDôs benefits are in projects. 

 

Matthyssen and Gerené (2011) list benefits of the CD as follows;   

¶ Higher customer satisfaction;  

¶ Reduction in number if engineering changes during later phases;  

¶ Evaluation of more system/product options;  

¶ Higher product and process quality;  

¶ Reduction of risk;  

¶ Standardization of design results and methods;  

¶ Build-up of corporate knowledge in design model;  

¶ Increase in involvement among employees;  

¶ Increase in employee efficiency.  

 

CD allows users to include all life-cycle perspectives from the start, structure the currently 

chaotic and untraceable multidisciplinary information and decision flow during these early 

design phases. It thus reduces risk and save money due to time reduction and reduction of changes in 

the later phases (Matthyssen and Gerené 2011). The benefits listed above deal with different actors (i.e. 

client, design team, contractor) in different levels in projects (i.e. organizational ïócorporateô). It deals with 

firstly the client (as referred to ócustomerô) with higher satisfaction and quality, reduced risk; secondly the 

design team with managing re-design and iteration (óreductionô), evaluation of more design options; and 

thirdly the contractor with standardization of methods and the design model that integrates multi-

disciplinary knowledge. Besides, the employee efficiency and involvement cross-fertilizes the benefits 

that differed to each actor.  

The emerging question here is how to achieve these benefits. In order to understand this question, we 

need to look at the existing approaches and the requirements of these approaches of CD. 
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As Finger et al. (1995) identifies, CD consists of two views; 1) organizational and 2) technical. From 

the organizational point of view (1), CD creates and organizes team of professionals, which develop 

parallel and synchronous activities. From the technical point of view (2), the team is expected to organize 

itself creating and integrating computer-based tools to share a common ground for knowledge. Contrary 

to the traditional design method, it involves the opportunity of overlapping the activities, thus the removal 

of information dependency between different activities, allowing the collaboration among different field of 

expertise (Bogus et al. 2005). 

However, this essential aspect, and promising potential of concurrent design, is often due to time and 

organizational constraints in projects not fully utilized.  The CD requires an attentive calibration 

between benefits and risks as the incorrect organizational structure could instead bring to waste 

in terms of money and time, not guaranteeing the results. These connect us to the requirements of 

CD in relation with the view of CD. 

The key issue in CD is to integrate design information in early stage. This information deals with the 

assembling, maintenance and operation and indicates the projects actors (client, design team and the 

contractor) about the management performance indicators such as cost, time, quality, etc. In order to do 

that CD identifies activities to be synchronized and/or parallel run. Two things are required for this; 1) 

identification of activities and 2) management plan.  

 

Regarding the activities, Bogus (2005) identifies four types;   

¶ Dependent activities (1) 

¶ Semi-independent activities (2) 

¶ Independent activities (3) 

¶ Inter-Independent activities (4) 

 

Each activity needs to be defined in terms of information dependency with another activity in 

order to allow them to overlap. Overlapping dependent activities could cause risks of delay and 

uncertainty of results when the upstream activity has not yet properly and completely informed the 

downstream one. The semi-independent activities require instead only a partial exchange of information 

to be started/completed. Independent activities are the only ones that could be overlapped without any 

necessity of information exchange, while the inter-independent ones requires an iterative exchange of 

information to be started/completed.  

The management plan that Bogus et al. (2005) claims consists of the planning of the activities which are 

identified based on the classification above. In this plan and providing the concurrency between actors 

through their activities, the tools are needed in both organizational and technical levels.  

Thus, CD requires a decision-making structure definition to support collaboration. Through tools, 

plans and identified activities, decomposition of assignments (task and activity) and the synthesis of 

different solutions are done. These concurrent activities allow for a faster and shorter-cyclic iteration, 

through which more synchronous and coherent effort can be achieved.  
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3.2.2 Concurrent Design in CSO Projects within PROFICIENT scope 

Concurrent Design (CD) in CSO housing projects refers to the synchronously working disciplines from 

the start of the project. It deals with the early integration of the design information regarding life cycle 

costs of houses, proposed energy solutions matching with the demand of end-users, constructability, 

modularity (in case applied), the assembly, operational behavior of systems, products or materials, and 

maintenance requirements. One of the purpose of Proficient is to reach effective processes achieved in 

certain time and costs. Thus CD in CSO housing involves design disciplines (architect, structural 

engineer, technician, building physics) and the SMEs providing services or products at the same time 

supporting the Participatory Design in terms of cost and time effectiveness.  

As CD promises to integrate knowledge earlier in the design phase, CD also makes the design 

disciplines (particularly the ones who will be on the front line with the communication of the end-users) 

ómore knowledgeableô. Thus, CD can lower the iteration in the design process. Additionally, CSO 

Housing projects highlight problematic factors inherent to time and cost. A CSO process is generally 

slowed by the end-users participation, which generally involve a continuous and iterative redefinition of 

requirements and information. This means that the participatory design needs to be correlated with 

CD in order to fulfill the expectations of the end-users and transfer the input of end-users 

effectively to the design professionals, whose collaboration could improve the application and 

validation of the diverse requirements avoiding incoming conflicts deriving from the various nature of 

these requirements. It requires not only synchronization but planning of interfaces within the design team 

and with the end-users. By following the principles of CD (activity identification, management plan 

and supporting tools), CSO projects may become easier to manage and be realized by the actors.  

And it can bring the benefits basing on (Matthyssen and Gerené 2011) as follows;  

 

¶ CSO End-User Ą Higher end-user satisfaction due to the earlier communication of enriched 

design information in early design phase;  

¶ CSO Professionals Team Ą Reduced (or managed) iteration, as the lower probability of the 

engineering changes in later phases;  

¶ CSO End-User and CSO Professionals (particularly architects) Ą Evaluation of more 

system/product options in earlier design phases;  

¶ CSO End-User Ą Higher product and process quality;  

¶ CSO End-User and/or CSO Professionals Team Ą Reduction of risk in relation with who takes 

risks in which phase and under which contractual agreement;  

¶ CSO Design Team (particularly contractor) Ą Standardization of design results and methods;  

¶ CSO End-User and CSO Professionals Team  Ą Build-up of corporate knowledge in design 

model;  

¶ CSO End-User and  CSO Professionals Team Ą Increase in involvement among employees;  

 

Besides the collaboration with the design professionals, the collaboration with suppliers entails the 

integration of process and products speeding up the timing and fixing the cost of the investment, 

in order to improve the production of building components compatible with the building system 



 

PROFICIENT D1.2 ï FINAL ï GUIDELINES FOR PARTICIPATORY AND CONCURRENT DESIGN  [PUBLIC] 27  

and providing a field of business for the SMEs, which is the focus of Proficient aim. Involving the 

SMEs within the process through CD could either operate at the same time as the mean to speed 

up the timing and fixing the cost of the investment, as the SMEs could influence the participation 

and the whole process according to its own gain. The synchronous and parallel development of 

different knowledge entails less iteration among activities, speeding up the process. All the different 

disciplines work concurrently to the definition of the project achieving also a better fulfillment of the 

requirements of the end-users and the response to their expectations. Moreover, the ñcostò factor is 

prevailing in a CSO project as late changes in cost could achieve the failure of a project.  

 

So far, CD in CSO projects seems promising for collaboration among design professionals from the early 

beginning of the design phase. Moving from promising to be a suitable approach, definition of roles 

and responsibility of each actor become crucial for the coordination and activities development 

mechanism. Thus, CD in CSO projects requires 1) initial definition of upfront requirements, 2) a flexible 

set-based design and 3) an organizational and technical tool to develop the design activities. The proper 

definition of these upfront conditions (project constraints and potentials, requirements) (1) entails less 

design changes in case of downstream information/requirements changes which could be better fulfilled 

within a (2) flexible system. The tool (3) would work as the interface system in which these changes 

could be directly examined within the already set-up project constraints. In other words, in order to 

operationalize CD in CSO housing projects, these three issues are to be elaborated; for instance, the 

early freezing of design criteria or the early release of preliminary information, prototyping, 

standardization or set-based design, or eventually decomposition of activities in different sub-tasks. 
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3.3 Towards an CSO Housing Design Approach (merging PD and CD) 

This section explores the possibilities to combine the principles of both Participatory Design and 

Concurrent Design as mentioned above. The particular focus lays on practical applicability for CSO 

Housing, leading to the aim of a CSO Housing Design Approach.   

The combination of PD and CD is mainly aimed to generate new design processes which enable 

SMEs to effectively respond to end-usersô performance demand for energy-efficient and low-

carbon new construction and retrofitting. The application of the CSO Housing Design method is 

addressed to allow the application of the new SMEs business model (WP2) and the new business cases 

(WP4) to be formulated in the further steps of the research. 

The main difficulty in combining or merging of PD and CD is hidden in the fact that CD essentially 

assumes definition of requirements as far upstream in the process as possible in order to be able to 

divide tasks between participating (professional) parties and work them out in parallel, or concurrently; 

whereas the main characteristic of PD regarding non-professionals (end-users as clients) is that these 

requirements cannot be decided and fixed easily far upstream (at the beginning) in the process. They 

however do need to be addressed as soon as possible, in order to get the (design) process going. 

Introducing the elements and procedures of CD within the PD, which is essential in CSO process to 

enable the participation and self- organization of the non- professional end-users, allows a more effective 

design process in terms of timing and cost features, which is generally risky in PD process due to the 

imbalance between the high level of demand and the supply side. 

One could say that a straightforward PD and CD combination is more suitable and feasible for 

professionals, than for non-professionals. In order to become more suitable for non-professionals, the 

design stage should be considered as a set of activities that guides stakeholders through the 

development of both questions and answers; requirements and solutions. This means that CSO 

Housing Design Approach goes further than regular problem-solving approaches, where after analysis of 

a problem a solution is synthesized, or regular matching of question and answers, and involves 

redefinition of requirements and criteria, often even meanings.  

 

CSO Housing Design Approach deals therefore with definition of requirements through an existing set 

of solutions, and/or drives solution development through initial set of requirements: 

- in the latter case reflection upon developed solutions leads to a better understanding of the 

clientsô needs, an improved description of requirements, and so on. This can be seen as an 

óopenô or ófree formô design approach, since development of design as a product is not 

necessarily coupled to known solutions ï the starting óknown entityô is the question, the 

answer can be open; 

- in the former case known solution possibilities are used to drive óunknownô problem definition, 

while taking care that by defining problem we do not end up with only matching it with the 

existing set of solutions, but use problem definition to reflect and improve upon them. This can 

be seen as a ómodularô design approach ï with the existing (sub)solutions as the starting 

óknown entityô in the Proficient scope intended as drivers or catalysts and not as boundaries 

restriction. 
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Even if a CSO Housing Design process can be initiated by communities of end-users, SMEs or public 

institutions (i.e. Municipalities, Housing Associations, Housing Authorities, etc.), the drivers of the 

process are the communities together with SMEs, public institutions being only the catalyst. 

Thus within PROFICIENT, both óopenô and ómodularô approaches provide an appropriate design 

path in which the potential of the PD and CD methods can be more fully realized. While the main 

actor of CSO housing processes is the homeowner, who represents the client and the end-user at the 

same time, in the PROFICIENT aim a crucial role is played by SMEs as well. SMEs, as the supply side 

of the market, can be interpreted as the vehicle for innovation technology in the housing market sector. 

At the same time, the end-users, as the demand side, represent the subject who can drive the housing 

construction sector towards the EeB projects at district scale.  

 

Merging PD and CD methods has to be based on an accurate analysis of the different profiles of 

the subjects involved and has to define the methodological approach suitable to be used by all of 

them. Due to the different profiles of the actors operating on the PD side (mainly non-technical) and the 

ones operating on the CD side (mainly technical), a method aiming to merge the two approaches in an 

integrated procedure has to define a common level where the elements of the PD and the CD integrate 

themselves in order to gain sharing and management of collective knowledge and to meet the goals of 

the demand and supply side. PD and CD actors look at the design of a house from different points of 

view; they consider different priorities, focusing on different issues and applying different knowledge and 

expertise. Issues that the non-technical actors involved in a Participatory Design process look at, 

are mainly focused on the quality of site, buildings and dwellings; focus is on the functions-related 

features (lay-outs, common spaces, accessibility, etc.), on sustainability and low-energy consumption, on 

the quality of materials and finishing. Actors operating on the ñtechnical tableò of the Concurrent 

Design process, on the other hand, focus their attention on the construction process, technological 

solutions, characteristics and specifications of materials and components, energy performances of 

building systems. Merging the two groups, bringing them around the same table, requires the definition of 

a common level of communication and the identification of the scale and the items that can 

match their interests. A building system can be broken down into technological subsystems (e.g. 

structural framework, external envelope, etc.) and functional parts (homogeneous areas and single 

spaces/rooms); it can be assumed that the technological breakdown defines the items suitable for the 

CD approach whereas working on the functional parts is closer to the issues implemented by the PD 

group. Thus, the integration of PD and CD activities requires a ñfunctional and spatial-relation entityò, 

corresponding to a level of building system breakdown, which makes possible and compatible, the 

choices implemented from both the PD and CD working groups.  

 

The concept of ñmacro-moduleò developed and applied in the IFD Project, described later, can be 

adopted for this scope. The concept is based on the performance-based approach and identifies the 

macro-modules as an assembly of elements originated by the breakdown of the spatial and 

technical systems, i.e. space units and building components. 



 

PROFICIENT D1.2 ï FINAL ï GUIDELINES FOR PARTICIPATORY AND CONCURRENT DESIGN  [PUBLIC] 30  

The space units are grouped into a macro-module depending on the homogeneity of functions, 

destinations and environmental performances that they have to satisfy (this condition allows to define 

these spaces as óenvironmental unitsô as well). Environmental and functional performances of spaces 

grouped in a macro-module depend on the technical characteristics of materials and components used 

for building them. Thus the identification of a macro-module includes the definition of the technical 

requirements of the building components suitable to be used for every space unit. The functional and 

spatial specifications defined by both the end-users and the professionals, do not identify a 

specific configuration of a macro-module (shape, dimension, lay-out, etc.); they define rules and 

standards for assembling the spaces units within configurations compatible with the system 

requirements and suitable for the development of design solutions. The compatible configurations 

of the macro-modules can be implemented during the design process or selected from an inventory of 

compatible solutions. As well as for the functional and spatial configuration, the technical specifications 

identify the solutions (building components, construction procedures, interfaces, etc.) compatible with the 

system requirements. Rules and standards define the performances of materials and components 

required to satisfy the functional and environmental requirements of the spaces of each macro-

module (including the energy-related features). Even in this case the technical solutions can be 

implemented during the design process or selected from an inventory of components and construction 

solutions compatible with the macro-module requirements.  

 

Macro-modules can be more or less detailed, both in their technical and spatial characteristics, and the 

design solutions can be implemented during the process or selected by inventories of compatible items 

(layouts, components, construction systems, etc.). In the scope of PROFICIENT the macro-module 

approach allows the design process to be flexible and adaptable to: the CSO process and 

business models, the typology of intervention (new construction or refurbishment/retrofitting of 

existing districts), the different profiles of the main actors involved in the design process (end-

users, SMEs, designer).  

Figure 1. Conceptual representation of a system for a multistory apartment building including three types of macro-modules: 
Environmental units (rooms), Core (kitchen, toilet, storage, etc.) and Connection & Facilities (staircase and lift, common 
facilities, technical spaces, etc). 
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A free-form and a modular design approach can be followed: the choice depends on the different 

condition determined by the variables mentioned above. If a free-form approach is adopted the macro-

modules will be defined by their performance requirements; functional and technical specifications of 

spatial units and technical elements will be used as the tool-box in the participatory and concurrent 

design process. On the other hand, within a modular design approach, the possible configurations of 

macro-modules can be collected in inventories of lay-outs and technical solutions configured with 

regards to the process model. A matrix of compatible lay-outs of the macro-modules and their 

assembly can be provided during the preliminary design steps; thus the end-users participate in the 

design development selecting and assembling the solutions from the matrix reporting the design rules in 

terms of variables/potentials and invariants/constraints of the building system. The technical solutions 

compatible with the spatial configuration of the macro-modules are provided in inventories and 

catalogues as well. The SMEs play a crucial role in this approach implementing inventories and 

matrices and defining criteria and solution for increasing the possibilities of choice. In this way 

the macro-modules make possible an interaction between all the actors involved in the design process 

merging the PD and CD methods. In the PD perspective the end-users access the design process 

focusing on the functional and spatial performance (closer to their interests and knowledge), while the 

actors of the CD process interact ï involving the PD group as well ï focusing on the technical aspects 

related to the feasibility of the building process. 

 

Besides, macro-modules can represent the common base for the collective knowledge management; 

inventories of spatial and technological solutions for the space units assembled into the macro-modules 

can be the basis for the development of the semantic web system. 

On the tool-level many active developments and good state-of-the-art products can be found in the area 

of communication and technologies that make cooperation and communication within a CSO housing 

possible. Also in the area of open IT standards specifically BuildingSMART standards like IFC for 

distributing knowledge between professionals in the Building and Construction wide adaption is taking 

place. The e-Marketplace is foreseen to cover important parts of the requirements arising.  

This is done by enabling access to state-of-the-art tooling in areas that are very active and relevant like: 

- interaction between stakeholders through user forums, wiki-a-like systems; 

- communication and group forming via systems like Facebook, Skype; 

- relevant upcoming and state-of-the-art tools at the moment the e-Marketplace is delivered. 

 

Next to making use of existing systems, e-Marketplace will also make use of the growing and already 

wide adaption of open standards like Industry Foundation Classes (IFC) as well as the Semantic Web 

technology. A semantic system is created to store, use and configure digital content in a flexible way 

enabling import and export to commercial used systems by SMEs via open standards like IFC and Web 

Ontology Language (OWL). Reuse of knowledge in standards, existing components and being able to 

combine knowledge from different sources together with limited, configurable but user friendly interfaces 

is expected to fill the requirement for bringing SMEs, clients and end-users closer together and improving 
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the understanding of each other language and knowledge. In this perspective, especially in cases where 

initiator and driver of the process is/becomes different, it is necessary to choose the most suitable 

approach that makes it possible to reach the CSO housing process goals. 

 

How to realize a more efficient and affordable procedural system for the design, realization, delivery and 

management of residential units for CSO housing processes, based on the shared knowledge and the 

widest participation of the process actors, is a central question in the PROFICIENT research project. 

One answer can be found in the industrialized processes that concern the application of the 

industrial production model to the whole building model from the design to the delivery stage. 

Moreover for the customization of dwellings, that is a basic part of the CSO principle, economy of scale 

in terms of industrialized technology solutions is crucial to achieve the expected level of impact. The 

process has therefore to be focused on the development of an industrialized and flexible building system 

to produce industrialized and user-oriented buildings, introducing the manufacturing models in the 

building construction process. This allows management of the production-side (SMEs) through a 

system made by products compatible with the assembly rules, and to admit the demand side 

participation.  

 

Two references for industrialized process of new district development and for district retrofitting are respectively 

represented by the results of the EU projects ñIFD Buildingsò
1
 (Industrialized Flexible Durable/Demountable) and 

ñSuRE-FITò
2
 (Sustainable Roof Extension Retrofit for High-Rise Social Housing in Europe). The system 

developed in the IFD project is based on a modular approach for both building and MEP/HVAC systems. This 

will solve the classical problem of an industrialized approach where prefabricated building and systems 

are often designed around the capability of a given product or system, instead of around the end-users. 

The technological concept of energy-efficient rooftop retrofitting was established in the SuRE-FIT project, aimed 

at consolidating roof top extension retrofits for multi-family housing and the development of process models and 

tailor-made guidelines for broader implementation of this innovative solution. In PROFICIENT, the IFD concept 

will be applied to the new construction models introducing the EeB aspects, not primarily exploited in the 

research, in order to define a system adaptable to the needs of the end-users and able to ease the client-owner in 

the choice of technical components and solutions. In case of retrofitting, the same concept of industrialized 

process based on pre-assembling of standards components would be applied to the SuRE-FIT-concept, to be 

conceived as a plan of SME-oriented market implementation for sustainable roof extension interventions in 

                                                           
1 The Research Project IFD Buildings: Social-Technological-Commercial Process Model and Supporting 
Communication/Information System for Design and Delivery of Industrialised, Flexible, Durable and Demountable 
Buildings (2001-2003). IFD Consortium: Damen Bouwcentrum (NL) - Project Coordination; TNO Building and 
Construction Research (NL); Ipostudio Architetti Associati (I); The Dutch Government Building Agency (RGD) (NL); 
Périgée (F); Costain Group PLC (UK); Climaconsult Finland Oy (FL); Tampere University of Technology (FL); Halton 
Group Ltd (FL) 
2
 SuRE-FIT - Sustainable Roof Extension Retrofit for High-Rise Social Housing in Europe - 6th Framework Program. 

SuRE-FIT consortium: DEMO B.V. (NL) ï Project coordinator; W/E Adviseurs (NL); Van Hoogmoed Architecten (NL); 
Institut Wohnen und Umwelt GmbH (DE); Luwoge BASF (DE); 3-L / Bauform Baugesellschaft (DE); Kuben 
Byfornyelsen (DK); Cenergia (DK); Velux (DK); Ipostudio Architetti (I); ERP Comune di Firenze (I); Christer Nordström 
Arkitektkontor (SE); STU-k (CZ); Apogée Périgée (F); Pol-Ned (PL); Slovak University of Technology (SK) 
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combination with a CSO-approach process model. The following sections summarize the main findings of the two 

projects.  
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IFD concept is a design-production-delivery process based upon the model of advanced 
manufacturing industries. 

A Consortium of architects, public and private clients, contractors, manufacturers, suppliers and other 
building operators manage the process. A set of standard protocols regulates the building design, 
production and delivering phases. 
A database collects all the information on possible IFD Building system options. This includes many 
components whose compatibility with the IFD Building system has been checked.  
IFD Building system flexibility concerns both the building layouts and the technical solutions. It 
accords the possibility of functional, technical and aesthetic changes based on a clientôs needs, yet 
maintaining high performances of the IFD building during its lifespan.  
The flexibility is provided both in the design and production stage, enabling modification of internal 
layouts, size and shape of single spaces, building functional and technical equipment, components 
and finishing materials. 
The more important aspects of IFD Building system flexibility includes: 
- Large number of solutions for building morphology and opportunity to increase them on 

clientôs request 
- Possibility of changing technical solutions and finishes 
- Possibility of modifying spaces, dimensions and functions 
- Easy interface with óadditional systemô components and technologies 
- Adaptability to dimensional or geometrical restrictions depending on shape and size of 

building plot. 
Flexibility coupled with the wide range of components types facilitates selection of optimal solutions to 
meet clientsô functional needs and economy in building.  
 
A catalogue of possible solutions enables the client to configure the house shape and size through 

choosing dimensions and layouts from a catalogue; a matrix of available combinations shows the 
basic layouts. The client chooses the preferred basic layout, this can then be modified according to 
specific needs (e.g. number of bedrooms, need for a study, particular equipment or services, 
presence of a small internal lift, etc.). Thereafter, materials and finishes are chosen in much the same 
way. 
Each stage of the process can be done on the web; choices can be viewed through a virtual model 
enabling navigation of the building interiors. An instruction manual, illustrating all possible variations, 
transformations and extension of spaces and services, will be produced when the final choice is 
made. 
At the same time, technical, functional and economic factors (assembly requirements, compatibility 
between building and service component, costs, etc.) can be evaluated as well. 
The IFD Building system includes prefabricated and semi-finished products. Depending on the clientôs 
requirements or on technical constraints it is possible to use both traditional and/or completely 
prefabricated components/systems. 
 

 
IFD House concept: modular approach and macro-modules 

 

 

Figure 2.  IFD House concept: modular approach and macro-modules 

Box 1 | IFD for new district development 
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SuRE-FIT approach is based on the usage of available technologies for roof extension and on 

integrated system. The solutions provide technical and functional advantages in terms of new 
facilities (e.g. common spaces, dwellings, accessory spaces), energy savings (isolation, photovoltaic, 
solar plants), accessibility (stairs, lift) and safety. 
The major potential impacts of SuRE-FIT are to generate new financial resources by adding 
dwelling units or facilities without the usage of urban land, to improve the energy performance of 

existing social housing stocks, to improve the interior and exterior building quality of the existing 
heritage through production and assembly of IFD methods for refurbishment in Europe.  
Starting from an approach based on choosing construction procedures that can lower construction 
costs and shorten completion times; using industrialized systems and lightweight technologies 
compatible with the structural features of retrofitted buildings; adopting solutions that simplify the 
interface between new and existing structures and that allow the use of standard components and 
systems available on the market and allow optimal flexibility of the housing units; SuRE-FIT identifies 
three possible morphological strategies of intervention. 

 
These three strategies of intervention have been classified in three main typologies: Contrast (1), 

Extension (2), Integration (3), to be applied according to the local regulations (e.g. earthquake, 
energy efficiency) and user profiles and needs. 

1. Contrast is a strategy based on the integration of added volumes characterized by a clear 

distinction with the existing building for the development of new, flexible dwellings. This 
design concept supposes the existing building to work as structural support. It allows 
maximum freedom of choice in the design composition and materials, in the choice of the 
technologies finalized to the improvement of the energy efficiency of the added part. From 
the IFD system perspective, it could be completely prefab, only assembled on site. 

2. Extension is a strategy based on the addition of new floor level tracing the existing ones for 

the development of similar dwellings. The new volume traces the typology and the 
technology of the underneath building through the expansion of the distribution arrangement 
and the plants extending simple and familiar techniques, not determining relevant changes in 
the shape of the building. It involves an improvement in energetic performance of the whole 
building. From the IFD system perspective, it requires specific technique, thus all the work 
must be done on site.  

3. Integration is a strategy based on the integration with the existing building in order to 

recompose the intervention in a uniform/homogeneous technical and architectural solution. 
This strategy aims to the total requalification of the building operating on the facades and the 
existing dwellings. Then, it is a more expensive intervention but allows substantial 
improvement for the whole building. From the IFD system perspective, some elements could 
be prefab but still much work needs to be done on site.  

 
The possibility of implementation of one of these strategies of intervention entails an attentive 
analysis of environmental factors (e.g. the weight of the reconfiguration of the built environment 

and its adaption to the necessity of the context), technical factors (structural aspects deriving from the 
implementation of new loads on the existing structure and on the foundations system and seismic risk 
assessment both on the existing building and on the extension, providing safe and exportable 
solutions) and functional factors (improvement of the new volumes-existing building interface, thus 
improvement of the building on the whole). 
Moreover, a good analysis of both the demands well as the supply is necessary. It is important 

to be aware of what exactly are the requirements of clients. On the other hand it must be clear what 
potential the building, but also the area or neighborhood the building is located in, has. 
 

 
SuRE-FIT strategies 

 

Figure 5.  SuRE-FIT strategies 

Box 2 | SuRE-FIT concept for district retrofitting 
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3.4 CSO Housing Design Approach through support of E-market Place/Design Configurator 

3.4.1 CSO Housing Design Approach: Free-Form (Open) Design through support of E-Market 

Place/Design Configurator  

In open approach, the design process starts from scratch as the design problem and solution are 

developed simultaneously by both end-user and design professionals. E-market place/design 

configurator supports the participation of end-users and also concurrency between design professionals. 

As an example, e-market place/design configurator provides a platform that the end-users can access to 

available lands, reference CSO housing projects, find out the degree of their financial capacities and see 

available financial instruments that would be accessed through collective applications of end-users. 

Thus, E-market place/design configurator becomes a mean to help end-users to define their 

requirements, wishes, limitations (boundary conditions of design), even their performance 

indicators to assess their design that will be developed through collaboration between end-users 

and professionals. The end-users also can also get in touch with design professionals who then can 

help clarification of requirements, definition of boundaries of end-users. The macro-modules can be 

conceptual approach to clarify the requirements of end-users and visualize the design based on their 

requirements. E-market place/design configurator in the use of macro-modules (as conceptual entities) 

can be used to intensify participation of end-users in a virtual way that saves time, energy and money. 

Virtual way means a collaborative working agreement between end-users and design 

professionals that end-users receive 3D models produced by design professionals (in a concurrent 

manner through the use of design configurator) and end-users can edit/change/comment (depending on 

freedom of design what end-users required) on 3D models. In this way, end-users do not need to have a 

licensed-software that design professionals use, but any software available to work with 3D design 

solutions in open source formats, as the 3D design exchanged between design professionals and end-

users will be open-sourced. (See Chapter 5 for the use of these tools in the activities, the users (actors) 

that involve in activities in different phases).   

 

3.4.2 CSO Housing Design Approach: Modular Design through support of E-Market Place/Design 

Configurator  

In modular approach, the design process starts with existing products/building systems/ or even 

design solutions. These solutions need to be uploaded in E-market place/design configurator by their 

suppliers. End-users can either use these solutions themselves to clarify their requirements, even 

establish initial steps for design that they want to have regarding their CSO housing. Or the design 

professionals ï once they are contacted by (or they approach to) end-users ï can configure the design 

through E-market place/design configurator by again using conceptual modules (macro-modules). In this 

approach, macro-modules can end up with physical design modules of suppliers. The use of E-

market place/design configurator is similar as it is in open design approach regarding the óvirtual 

collaborationô.  
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In this approach, one can say that the design based on uploaded products/systems/solutions 

integrates multi-disciplinary design knowledge early in the process, as the design professionals 

access and attempt to use the uploaded products of suppliers in the requirements definition and/or 

conceptual design phases. However, in open design approach, this early integration of knowledge is still 

valid as these products are also still available and be referenced.  

The distinction here is that open design approach does not have to base on existing design 

solutions but using existing or available building products/systems. So, to a certain degree open 

design approach accommodates modular approach (i.e. existing windows products, wall systems etc.). 

Thus, in both cases, concurrency between design professionals (and the parties in the overall building 

chain) can be supported by using E-market place/design configurator.  

 

Below we summarized the use of the E-market place/design configurator (user group and the use 

functionality).  

User group:  

Č Professional use by Design Team (consisting of architects, engineers) who produces 3D 

models within their software and work together with a design configurator in order to 

integrate disciplinary knowledge (disciplinary solutions) into one model, see clashes, etc. 

Č Non-professional use by clients (end-users of the housing) they can configure their design 

by the existing products/building systems of suppliers that are uploaded to the configurator 

and/or check the design delivered by design team whether it visualizes what they wanted. 

Č Indirectly by Suppliers (SMEs) who upload their products, components, systems to the 

configuratorôs database so that designers can use them in mix & match manner (very 

roughly speaking).  

Č Local Authorities, like municipalities, banks and insurance companies. This group of 

intended users will be able to allocate purchasable land, provide a set of pre-conditions for 

a particular permission, supply regulations and restrictions in terms of use of buildings with 

regard to insurance coverage. Authorities in this stage have a strong say in the virtual 

space and boundaries of CSO Housing (like zoning, regulations, pre-conditions etc.)  

 

How it functions:  

Designers and end-users agree upon the degree of participation of end-users. Then the óvirtual space 

and boundaries of end-usersô within the design configurator are defined. Within the limits of this space, 

end-users can edit, change or play with the design that professionals prepare and sent to the end-users 

(non-professional use). Meanwhile design professionals keep using design configurator to integrate the 

interdisciplinary knowledge (professional-use).  
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4. THE DESIGN PHASE WITHIN THE CSO 
HOUSING PROCESS 
 

At the state of art, the existing examples of CSO project demonstrate that the process is not sequential 

and its phases are overlapping and possibly iterative.  

The study of a number of existing cases of CSO Housing realization in Europe show that the ñDesignò 

phase acquires a relevant role as it begins at a very early stage of the process and relates to others 

phases of the whole process, which generate information exchanges through a input and feedback 

mechanism. 

Starting from this assumption, the aim of this chapter of the Guidelines is to focus on the design 

phase, trying to underline what these information exchanges are and how they can affect the 

design phase, as requirements, constraints and potentials to be used as basis for the design 

activities. Moreover, the application of CSO Housing Design approach in the CSO development brings 

to the involvement of procedures and elements which define rules to be respected in the design phase 

(e.g. iterativeness, participation procedures). 

The CSO process is structured according to the CSO Housing characteristics of Self-Organization and 

participation. As a result of being a self-organized and participatory housing model, each CSO 

development is a distinguishing one. However, each process always undergoes some precise phases, 

which represent the constants of the system. The variables of the system instead display themselves in 

the development of the content of each phase, according to the start-up modality, the specific aim of the 

community, the country of operation, and the social, economic and environmental factors related. 

Furthermore, CSO Housing can actually mean very different things from country to country. For instance, 

there seems to be a trend, where in Western and Scandinavian countries it means a closer cooperation 

and a more community driven project. These differences also affect the process model. According to the 

cultural and social factors, or the legal, financial and building rules/laws of each country, the significance 

of CSOs and the application of this model could vary substantially, entailing very low or high participation 

process, more or less democratic decision-making process, fast or slow development process, etc. 

 

The main phases of both New Construction/Refurbishment processes and Retrofitting ones are 

summarized as following (Figure 6): 

¶ Community building 

¶ Development 

¶ Design 

¶ Implementation 

¶ Operation/Maintenance  

 

The CSO process is crucial as different expressions of the variables connected to it and different 

expressions of requirements entail different design process scenarios. 

Last but not least, a clarification on the topic of tenants and their role within the development process 

needs to be operated. In a new construction development, the community could implement an additional 
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rental system belonging to their property. There are existing cases in which the tenants participate to the 

development process, thus to the participatory procedures, when they are already present before the 

implementation phase. In a retrofitting development, the tenants acquire a more crucial role as they could 

hypothetically participate to the process as a member of the community. Therefore, their possible rights 

differ from country to country substantially, depending on the housing legislation. 

  

  

Figure 6.  Illustration of the CSO process flowchart 



 

PROFICIENT D1.2 ï FINAL ï GUIDELINES FOR PARTICIPATORY AND CONCURRENT DESIGN  [PUBLIC] 40  

4.1 The Design phase within the CSO Housing process 

The  cases provided by the literature and other real cases analyzed from the process perspective 

existing in Europe, mostly Cohousing or Collective Housing examples,  show that the Design phase 

acquires a relevant role as it begins at a very early stage of the process and relates to all the 

other phases as previously defined (Community Building, Development, Implementation, 

Operation/Maintenance). Indeed, the possibility to realize a tailor-made house built upon the personal 

needs and objectives is probably the main motivation that lies behind the choice of pursuing a process 

like a CSO one. According to this statement, the Design phase is inevitably the crucial one, being 

the phase which materializes the CSO Housing intervention. In the Proficient scope, this stage is 

developed through the application of PD and CD methods. Launching the Design phase at an early stage 

of the process is beneficial as mostly each step of the whole process generates information, which 

directly affects the design phase as they become requirements for the design activities. Therefore, the 

requirements should start to be defined as soon as possible in the process. This exchange of 

information could define both procedures, economic factors and contents of the design activities. 

For instance, design procedures are affected by the definition of the rules of participation, the economic 

factors by the financial resources of the end-users, while the design content is affected by the definition 

of requirements to be translated in design. 

Starting from this assumption, it is essential to highlight the information exchange system and how it can 

affect the design procedures and economy, and the design contents in the form of end-users 

requirements, constraints and potentials to be translated into design. 

End-users requirements, constraints and potentials could be included in a only one bigger group of 

ñrequirementsò, as both constraints and potentials could assume the characteristic of project 

requirements to be translated into design. 

Therefore, the activity of the definition of requirements is the starting point of the design stage. 

Requirements are partly generic/real as they come from regulations and restrictions (constraints), and 

partly dynamic/ideal when they are directly related to CSO specific project and end-users needs (end-

users requirements and possibly potentials). If the generic ones are fixed, the dynamic requirements 

cannot be defined at one glance, but they emerge throughout the development of the process and they 

need continuous review and refinement. 

 

The program of end-users requirements definition needs to be integrated in the CSO process. This 

happens through a series of interpretations, starting from initial definition of end-users requirements and 

needs, their interpretation / translation by designers, feedback towards end-users, which might lead to 

redefinition of them, reinterpretation and finally agreement. This means that the definition of initial 

requirements could be pursued theoretically until the implementation phase. 

Requirements concern different aspects of design (e.g. dimensions, facilities, materials). Energy efficient 

Building (EeB) requirements are especially analyzed, as the realization of energy efficient residential 

districts is a priority in the PROFICIENT CSO Housing projects.  

Throughout the process, the information exchanges between the Design phase and the other ones could 

be described and classified according to the level of design affection as the other phases could generate 
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design information on procedural level (P), economic level (E), or functional level (F). These 

assumptions might change regarding the Implementation and Operation/Maintenance phases, which 

differently from the Community Building and the Development phases, do not inform the design phase 

but they are informed by it instead. The information provided by the design phase allows a proper 

development of these two; for that reason it seems useful to define also the crucial information required 

by these two phases from the design phase. Not being defined a fixed process model, the process 

phases could be described only according to their relationship with the design phase, which is the target 

of these Guidelines.  

 

Essential part in the preparation for the design stage is the matter of procurement. Who is going to 

make the design? What task description is agreed upon with the designer? Where in the design process 

are the other disciplines being involved? Several alternative procurement methods have been identified 

in WP 3, deliverable 3.2. This section elaborates on the various forms of contracts that can be used to 

contract the designer, to agree upon price, performance and activities included. One distinguishes for 

instance between the traditional design, bid and build approach, where each process stage is separately 

procured and contracted; or a more integrated design and build approach, where from the start all 

necessary disciplines for design and construction are contracted. The latter obviously allowing a far more 

Figure 7. Diagram of the relationships between the Design phase and the other phases 
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better cooperation between the disciplines and allowing to effectively use the knowhow of construction 

companies in the design stage. Extra integrated forms like Design Build Finance Maintain (DBFM) or 

Operate (DBFMO) are even contracting the partner to maintain, finance or even operate (energy) the 

property. Each form of procurement and contract brings its unique set of requirements, upfront 

(what does one know about the operational aspects of the CSO housing already) up to the legal 

and organizational matters (what are the performance criteria to agree upon).  Careful 

consideration is recommended for ensuring that the design stage is outlined according to the 

expectations and arrangements that meet the requirements of the particular procurement form chosen. 

Are the partner organizations known already, what are their rights and exclusions for further 

cooperation? Is clear what needs to be delivered at what time? Whose responsibility is it to file the 

building permission papers? Below, the new construction process and retrofitting lateral phases of the 

process are briefly described in their main factors following, emphasizing which kind of information they 

could provide to the Design phase. 

 
 

4.1.1 New construction/Refurbishment process 

A new construction/refurbishment process brings to the realization of a new CSO Housing settlement, 

through the decisive role of the future owners in organization, development, design and construction 

stages. 

The process can be a bottom up kind or a top-down one depending on who takes the initiative. 

The process is bottom-up when the initiative comes directly from the end-users, who organize 

themselves to develop the project autonomously. This generally happens when a group of people shares 

a similar vision or objective to build its energy-efficient houses and seeks for opportunities together. The 

process is instead top-down when other actors act as developers and provide services and opportunities. 

In PROFICIENT these actors can be for instance the municipalities or the SMEs. For instance, the 

municipality has generally an agenda of intervention programming. It allocates lands/buildings, either 

public or private, in which it is necessary to implement a regeneration scheme that could be pursued with 

the settlement of a project like a CSO Housing. Therefore, people acquire the site/building to develop 

houses/districts within the respect of the conditions established by the municipality.  

SMEs instead work in the CSO market to seek for business opportunity. They act in the perspective of 

their gain initiating and developing the process accordingly to the service they can provide. There are 

also existing hybrid kind of processes in which the group commits itself to the guide of a third party which 

is then a SME (infrequently a municipality).  

 

To summarize, each actors could pursue an active or passive role in the initiating moment. End-

users have an active role when they set up the group and develop the project autonomously 

while they have a passive role when the group applies to an initiative of the SMEs and 

municipality or commit them to the driving seat. Municipality has generally a passive role when it 

allocates land or buildingôs opportunity but it can however pursue an active role when it looks for 

interested people and monitors the development throughout the whole process. SMEs have an 
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active role when they find a group of interest in an already-set-up program in which they offer services or 

technological solutions (e.g. ESCOs) according to their own expertise and skills; while they have a 

passive role when a group asks them to set-up a new opportunity for them.  

As stated before, the process is not linear or either sequential. It involves a series of steps which could 

be undertaken in different chronological order and which relate to the Design phase through exchanges 

of information crucial to the completion of the process. 

Considering these premises, the CSO Housing process for new construction/refurbishment can be 

described as following. 

 

Community-building 

The community-building phase undergoes three main steps: 

a. Community-forming and organization 

The steps define the modality of formation of the group, following the premises regarding who takes 

the initiative and who drives the process. The group can form itself autonomously by a group of 

friends, through a waterfall system of people finding other people or through tools such as social 

networks. When the process is top-down kind, the initiating/driving party can provide the platform of 

interaction to form the group of interest. The process can start to be developed either if the group is 

complete or incomplete. The incompleteness of the group entails a different process in terms of 

rules of participation and decision-making (e.g. in the design phase), financial agreements and 

legal ones. Each group defines its rules of behaviour to manage the incompleteness of the group. 

Moreover, the constitution of the group will change overtime quite substantially. 

Information exchange with the design phase:  

¶ Target of end-users (affecting the design on Functional level): it defines few typological 

aspect of the project (e.g. a group of elderly people requires an appropriate addressed 

designing) 

¶ End-users income (affecting the design on Economical level):it defines the general 

typology of intervention in terms of cost  

¶ Completeness/Incompleteness of the group (affecting the design on Procedural level): it 

affects the design procedures in terms of participation. When the group is incomplete the 

participation is restricted only to few stages of the design process  

 

b. Community vision definition 

Once the process is started, the group starts defining the objective of the project, which is of course 

easier when the group itself, that generally shares a common vision/aim, initiates the process.  

Of course, the driver of the process influences the common vision definition. The process and the 

whole project have to ensure also the satisfaction of the driverôs objective when it is not the group 

of end-users. It has, for instance, to ensure the objective of urban regeneration when the driver is 

the municipality or the application of particular technological solutions when the driver is a SME. 

During this step, needs and first requirements emerge. In addition the step establishes condition 

like the low/high level of community intention and the low/high level of participation process. 
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The community vision definition is crucial as it strictly relates to other steps, giving them inputs (e.g. 

land/building is researched accordingly to the group aim and the position/typology of intervention 

required). 

Information exchanged with the design phase: 

¶ Economic goals (affecting the design Economical level) 

¶ Social goals: low/high community intention (affecting the design on Functional level) 

¶ Environmental goals: first EeB requirements (affecting the design on Functional level) 

¶ First end-users requirements (affecting the design on Functional level): typology of 

building(s), position (typology of intervention and facilities required in the district), facilities 

within the CSO, dimension of the intervention (district size, dwellings) 

¶ Low/high participation process (affecting the design on Procedural level ): expressed in 

this stage but set forth with the documents and agreements related to the establishment of 

the legal form 

 

c. Community legal form 

The legal form allows the group to develop the process as a single legal subject, facilitating the 

pursuing of financial and contractual aspect (e.g. banks loan, land acquisition). At the same time, 

the legal form should bring with itself the establishment of the participation procedure and the 

decision-making structure. Each group defines the most suitable legal form according to the 

community vision defined (e.g. high community intention and high level of participation requires a 

very democratic structure) and, clearly, according to the countryôs law of business/community 

associations. 

This step acquires the role of milestone as it must forerun the land/building purchase.  

Information exchanged with the design phase: 

¶ Participation rules (affecting the design on Procedural level):the documents and 

agreements related to the legal form express the relationship among members, defining 

then the participatory activities and the decision-making structure  

¶ Financial rules (affecting the design on Economical level): the modality of financing is 

established and consequently the time and the cost of the intervention 

 

Development 

a. Site/building selection 

The site/building is searched according to the dimension of the intervention, the objective and 

requirements of the group; it can be both public and private. The site/building research can be 

facilitated by the municipality when it allocates lands/buildings for this projects, inverting the 

perspective of the development as first the land/building is available and then the dimension of 

intervention, the requirements, etc. are defined. Generally, the land/building allocated responds to a 

necessity of reuse or requalification of the area. In countries where the CSO model is wide spread 

like in Germany, the municipality already provides for lands to be dedicated to this housing system. 

For this reason, top-down processes are popular, as third parties could easily find the basis for the 
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development of a CSO process, starting from the availability of the land. Undoubtedly each 

site/building brings with it some constraints and requirements imposed by the regulation and the 

law. In addition, when the land/building is public, the public administration could make agreements 

with the group (legal subject) regarding some facilities (e.g. presence of public green space within 

the project). 

Information exchanged with the design phase: 

¶ Generic requirements (affecting the design on Functional level): requirements coming 

directly from the site/building analysis related both to constraints, regulations and 

site/building data (climate, environmental, morphological..). At the same time, the 

site/building selection entails the possible satisfaction of the end-users requirements 

 

b. Site/building acquisition 

The site/building is selected after an assessment analysis and a feasibility study. It can be 

purchased only after the establishment of the legal form, as the acquisition is made by the group 

(legal subject). The site/building acquisition involves factors of risk on more than one layer. First of 

all, on the community level, it could cause the loss of some member of the community, as the 

selected site/building does not satisfy the expectation of the interested person. On an economical 

level, the acquisition could incur in the difficulty of selling to a group possibly characterized by 

different financial capability, lengthening the whole process. 

 

Design 

Chapter 5 deals in deep with this phase of the process, describing activity by activity who does what and 

how. The design phase is affected by the information generated by the other phases of the process on 

functional level (F), procedural level (P) and economic level (E). These information are developed in the 

design activities according to the CSO Housing Design Process, including both the elements and 

procedures of the Participatory Design and Concurrent Design methods. 

 

 

 F ï functional level P ï procedural level Eï economic level 

Community forming Target of end-users 

 

(In)Completeness of 

the group 

End-users income 

Community vision 
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process 
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 Participation rules Financial rules 

Site/building 
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Generic requirements   
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Implementation 

At this stage, the requirements definition should not be present any more. When it doesnôt happen and a 

change in upstream definition of requirement is allowed by the participation procedures established, the 

design modification could be configured in terms of variations to the already approved project. 

The existing examples and the literature on them indicate the change of time and cost as the main 

factors of risk and failure of a project like this; for that reason the last legal and financial status has to be 

fixed before getting the construction started.  

Naturally, all the urban approvals and building permits have to be already released. 

Information required from the design phase:  

¶ Technical building drawings and reports 

¶ Design approvals 

¶ Participation rules for configuration of variations 

 

Operation/Maintenance 

The move-in process requires the definition of the management aspects of the CSO Housing operation. 

Depending on the legal form established for the development of the process, the group might need to 

change it and create a new one that could better rule the relationships between the end-user and the 

property and among them. 

The (new) legal form and the operational rules created under the given framework should define the 

management of the whole property, from the perspective of financial, functional and technical aspects or 

the agreements on contingent events such as buying and selling. 

Information required from the design phase:  

¶ Updated building documents (drawings and reports) 

¶ Information and education of end-users documents (e.g. maintenance manual) 

¶ Assessing KPI monitoring procedures established 

 

4.1.2 Retrofitting process scheme 

A retrofitting process brings about the improvement of the functional, technical or economic values of an 

existing residential building where owner occupation (and/or tenant influence) is already present. The 

process starts from the necessity or desire of a group of inhabitants with the common objective of 

improving their own settlement acting together. This assumption entails a retrofitting process to be a 

bottom-up kind, in which the initiative is taken by the owners themselves. As stated for the New 

Construction process, there are also existing hybrid kinds of processes in which the group charges a 

third party with the development of the process. This third party assigned depends on the typology of 

intervention required and it could be then a SME (e.g. ESCO for energy performance improvement). 

Furthermore, as for the new construction, the initiative for retrofitting could apply to a set-up program of 

intervention defined or brought up by an SME (e.g. regarding services) or by a municipality (e.g. 

regarding financial subsidy). 

Considering these premises, the retrofitting process differs from the new construction one for the 

community building phase, as the group is already outlined, and the development phase, as the 
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residential property is already existing and requires assessment studies. A retrofitting process undergoes 

the following phases. Itôs interesting to outline that despite the procedural similarities, there are huge 

differences between the retrofitting and new construction schemes, related to the scale, scope and the 

target of intervention. 

 

Community building 

a. Community reorganization 

A retrofitting process on district level has two layers of reorganizational needs. In the first layer, the 

already existing and operating community form (no matter if it is a condominium, a cooperative or 

any kind of other association) should be reorganised, thus the community life should be 

strengthened as a result of the need for intense cooperation. In the second layer instead, a group 

of inhabitants may feel the necessity of organizing themselves within a structured group to 

intervene in the improvement of their property on district level including several buildings. In this 

last case new organizational forms should be set up that may have or may not have any legal 

frame.   

Information exchanged with the design phase: 

¶ Target of end-users (affecting the design on Functional level): it defines few typological 

aspect of the project (e.g. a group of elderly people requires an appropriate addressed 

designing). In the case of retrofitting it is a less crucial aspect as the intervention is 

operated in their ownership 

¶ End-users income (affecting the design on Economical level):it defines the general 

typology of intervention in terms of cost  

 

b. Community vision definition 

The community vision is generally predefined in parallel with the community (re)organization as itôs 

the motivation that lies behind the decision for intervention. 

The intervention could range from energetic or technical improvement (e.g. facade requalification, 

plants implementation) to functional arrangement (e.g. additional facilities, increased spaces, 

dwelling layout). 

Information exchanged with the design phase: 

¶ Economic goals: budget (affecting the design on Economical level) 

¶ Social goals: low/high community intention ( affecting the design on Functional level) 

¶ Environmental goals: EeB requirements ( affecting the design on Functional level) 

¶ First end-users requirements ( affecting the design on Functional level): typology of 

intervention 

¶ Low/high participation process (affecting the design on Procedural level): expressed in this 

stage but set forth with the documents and agreements related to the establishment of the 

legal form 
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c. Community legal form 

Opposite to the new construction process, each group has already a legal form that defines the 

framework in which the community of the building can act. This may not be the most proper one 

concerning the long-term maintenance of the intervention. New organisational forms (that are more 

informal in most cases) can occur for organising the district level interventions.  

Information exchanged with the design phase: 

¶ Participation rules (affecting the design on Procedural level ): the documents and 

agreements related to the legal form express the relationship among members, defining 

then the participatory activities and the decision-making structure  

¶ Financial rules (affecting the design on Economical level ): the modality of financing are 

established and consequently the time and the cost of the intervention 

 

Development 

The development of the process consists of two different kinds of assessment studies, pointed at the 

definition of the whole present condition of the building and the possible range of improvement to be 

operated.  

a. Technical assessment of the building 

Information exchanged with the design phase: 

¶ Generic requirements ( affecting the design on Functional level): requirements coming 

directly from the site analysis related both to constraints, regulations and site data 

(climate, environmental, morphological..). At the same time, the site selection entails the 

possible satisfaction of the end-users requirements 

 

b. Financial assessment of the buildingôs community 

Information exchanged with the design phase: 

¶ Budget of intervention ( affecting the design on Economical level) 

 

Design 

Chapter 5 deals in deep with this phase of the process, describing activity by activity who do what and 

how. The design phase is affected by the information generated by the other phases of the process on 

functional level (F), procedural level (P) and economic level (E). These information are developed in the 

design activities according to the CSO Housing Design Process, including both the elements and 

procedures of the Participatory Design and Concurrent Design methods. 
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Implementation 

The assumptions made for the new construction process are valid also for the retrofitting process.  

At this stage, the requirements definition should have already be ceased or, if not, operates as variations. 

Before getting the construction started, the last legal and financial status has to be fixed, all the urban 

approvals and building permits have to be already released, the procurement procedures need to be 

finalized.  

Information required from the design phase:  

¶ Technical building drawings and reports 

¶ Design approvals 

¶ Participation rules for configuration of variations 

 

Operation/Maintenance 

The possible move-in process requires the definition of some management aspects of the CSO Housing 

operation. The management should be guaranteed by the legal form, which in the case of retrofitting 

process generally doesnôt change after the implementation work. The legal form should define the 

financial, functional or technical management of the building(s) according to the typology of intervention 

operated. 

Several other factors may influence the effective operation process: like the risk sharing model with the 

operators (E.g. ESCO or the service company), the guarantee conditions of the construction, etc.  

Information required from the design phase:  

¶ Updated building documents (drawings and reports) 

¶ Information and education of end-users documents (e.g. maintenance manual) 

¶ Assessing KPI monitoring procedures established 
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4.2 Mapping cases 

Being a ñself-organizedò housing model, it is not possible to define a precise design path to follow. Each 

specific process establishes distinguishing aspects that influence the design on the side of both 

participation and roles of the actors involved, achieving different design solutions. 

This paragraph portrays examples of case studies characterized by a different process leading to 

different design typologies and procedures. The aim is to indicate possible scenarios and to illustrate 

how differently the process affects the design. 

 

4.2.1 A new construction case: Lancaster Cohousing 

Lancaster Cohousing is a PROFICIENT demonstration case, more extensively described in the 

demonstration work package (WP7), but at the same time also a very interesting new construction 

initiative in relation to the above discussed descriptions. 

First of all, the case shows that community forming is immensely important and that it stretches over a 

considerable amount of time  (the project is already 8 years under way), but from the perspective of 

guidelines, more importantly, it shows how important design phase is and that it stretches into the very 

beginnings of community forming. If we follow the premise that óthe definition of requirements is the 

starting point of the design stageô, two very early on in process agreed key (technical) aspects of the 

project, namely Passive Haus standard and Level 6 of the UK national standard code for sustainable 

homes (CSH), proved to be starting and lasting points for both development and design phases. This 

initiative was taken by the highly motivated community members, who further-on remained in the (joint) 

lead of the process. Important to point is that the core team members were professionals with regard to 

building construction. 

Community engaged early-on an architect, even before there was a site chosen. Together they engaged 

in learning from existing co-housing processes; the core principle was ósocialisingô. The user based 

requirements (in the first place site lay-out then house design) were always dynamic. The way that site 

and house lay-outs were discussed was: architect would come up with design proposal, and all residents 

would react to it, leading to iteratively improvement of the first proposal. 

Other disciplines (specialists) were involved on a need-to-know basis, as required, to perform problem-

solving activities based on their expertise and only after the problems were defined. 

 

4.2.2 An existing construction case 

Depending on the size of the enterprise, Energy Service Companies (ESCOs) can be considered as a 

type of SMEs, and therefore as a potential initiator and process driver for CSO Housing (such as 

description of Hungarian demonstration case in WP7 shows). 

However, disregarding various specificities from different ESCO led cases, there are some interesting 

features from generic óESCO schemeô itself ï both generally related to the participatory nature of CSO 

Housing, as specifically regarding design phase.  

ESCOs propose and realise revitalisation of real estate through guaranteed energy savings; making it 

more modern, energy conserving, comfortable en therefore more attractive (for renting). The value of real 

estate increases and the exploitation period can be expanded. An ESCO combines revitalisation with 
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long-term maintenance, repair and energy management. It takes over risks of construction, maintenance 

and repairs of technical (climate related) installations in buildings. Additionally, if required, even financing 

can be arranged, with the initial investments being paid from energy savings.  

The contracts regarding energy savings are based on performance agreements. The supplier takes care 

of infrastructure and installations and provides total package of procurement, distribution, conversion and 

supply of heating, cooling, electricity and gas. The building owner lowers initial investment and reduces 

risks. The only thing he needs to do is make choices and decisions, based on the predefined solutions. 

These solutions are primarily regulations, performance and technology driven, while end-user specific 

non-technology related requirements are not used to drive development of solutions, but form a 

(background) criteria framework for decision making. An ESCO driven process puts emphasis on 

development phase based on technical definition of requirements. From (participatory) design 

perspective, this means that design phase based on dynamic end-user non-technical input starts very 

late in the process, whose nature of participation is purely decision based. 

 

4.3 Conclusion 

Considering the fact that one of the main characteristics of CSO Housing processes, and design phase 

within, is participation, the above descriptions indicate the need for accommodation of early reflection in 

the process models for both new construction and retrofitting.  

Since there can be no straightforward prescriptive process models, their definition should involve a 

descriptive element of reflection on activities that enables design phase to start as early as possible. 

Again repeating the premise that óthe definition of requirements is the starting point of the design stageô, 

both generic and dynamic requirements need to be addressed early on, resulting in participation of end-

users. 

At the same time, the cases above described highlight how the different development of the process 

entails a different modality of tackling the design phase, displaying a different way of dealing with the 

design issues. These consideration leads to confront with the design phase according to the activities to 

be developed more than to the steps. This system allows more freedom in the pursuing of the design 

phase, however establishing rules for its development. The system could be then applied differently 

according to the specific process. Chapter 5 deals with this topic in deep. 
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5. THE DESIGN ACTIVITIES OF PD&CD IN CSO 
HOUSING DESIGN APPROACH 
 

A CSO Housing project involves two possible kinds of design intervention: New Construction design 

intervention and Retrofit or either Refurbishment design intervention. Both of them require a series of 

activities to be done during the design phase. These design activities are developed starting from the 

procedures and elements of Participatory Design and Concurrent Design methods. The chapter 

contains all the descriptions for the finalization of a CSO Housing project, exploring all the 

activities according to who do what, when and how. The aim is to represent a system of different 

kinds of dependency among CSO design activities to be combined in different process scenarios, 

allowing each user of the Guidelines to find the appropriate path to follow for his specific project and 

country (both for New Construction and Retrofit/Refurbishment design interventions). The design 

activities are described according to the current results of the research; thus the information included do 

not foresee future development of the research which might lead to further or more detailed information. 

Belonging to the design stage in a CSO Housing project to a broader process, it might be more 

appropriate to develop it accordingly to the design activities to be undertaken instead of the design 

phases as in a traditional process. A CSO Housing process does not necessarily follow a linear, 

sequential or chronological sequence of events but steps could be developed in parallel or could either 

be inverted. Moreover, each development process is a distinguishing one, thus the elaboration of the 

design stage in terms of design activities could allow a more flexible system within which the necessity 

and requirements of the specific CSO Housing process could be allowed. 

 

The literature shows that there are many different ways of dealing with design activities. Scott Hanson 

presented an absolutely not hierarchical system in The Cohousing Handbook (2005). This theory 

displayed all the activities on the same level. The system of managing and organizing the design 

activities to be developed put legal activities, approvals, contracts, group process activities, etc. on a par 

with design activities in the stricter sense such as site analysis or project programming. The system is 

completed by few milestones (e.g. land secured, start construction, move in), which fix the timeline, the 

chronological development of the whole process. Other activity theories present instead a more 

hierarchical system of developing activities. Each design activity in the stricter sense is displayed 

including all the necessary aspects inherent to it. Engeström (1987) presented each activity in terms of 

subject (content of the activity) and object (outcomes), actors and their roles and responsibility, tools, 

inputs from collectiveness on a macro level, rules and procedures.  The first theory requires an accurate 

analysis of the system of information dependency among activities to avoid negative iterativeness due to 

the lack of upstream/downstream activitiesô exchange of information. In the second theory the analysis of 

the system of information dependency is less crucial as within each activity a wide range of information is 

already included. 
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The system of developing and managing design activities within PROFICIENT represents a hybrid 

model, taking both kind of activity theory found in the literature as a starting point. It takes the non-

hierarchical system of the first theory putting all the activity on the same level, but it takes into 

consideration only design activities in the stricter sense, reducing the number of them, thus 

simplifying the system of dependency. Therefore, the design phase is elaborated according to 

activities, outcomes and milestones. The activities are the design tasks explained according to what has 

to be done, who do that, and how (which are the tools), tracing in part the mechanism of the second kind 

of theories, the hierarchical ones. The outcomes represent instead the points of convergence of the 

activities, being the results of the development of an activity. More than one activity can contribute to the 

definition of an outcome. The content of each outcome changes according to the rules and procedures of 

each country of intervention. Finally, the milestones are the fixed points of each design process. They 

are organized on a ñtemporalò system to help in the definition of the relationships and sequences of the 

activities. Like the outcomes the chronological succession of the milestones depends on the rules and 

procedures of each country of intervention. To resume, the activities are presented content-wise, the 

outcomes are the products of those activities, while the milestones define before/after when the activities 

have to be done.  

 

The Guidelines will explore each activity involved in CSO Housing projects in terms of tasks, 

actors involved and tools. According to the activities defined, a system of dependency among them 

could be defined, establishing which activities could be pursued independently form the others and which 

require complete or partial information exchange with the others to be developed, systematizing the logic 

of succession of activities within the design process. 

Two dependent activities require one of them to provide complete exchange of information to enable the 

other one to be developed. Two semi-dependent activities require one of them to provide partial 

exchange of information to enable the other to be developed. Two inter-dependent activities allow a 

parallel development of them, as they require a continuous exchange of information between each other 

to be completed. Two independent activities, instead, could be developed autonomously as they do not 

require an exchange of information between each other to be started or completed. Chapter 6 displays 

the system of activities dependency. 

 

The flexibility of the system allows the implementation of different design process scenarios, in which 

activities could come into play differently according to the specific CSO Housing process developed, 

always fulfilling the dependency rules established upstream in the system. The country of intervention 

plays a relevant role in the definition of the design process, as the procedures and habits entail 

different development of the design work in terms of rules and timing. Each design process scenario is 

defined by factors inherent to the CSO Housing process as a whole. These factors influence the 

development of the design process both on chronological and content-wise level. 
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The chronological factors are expressed in the milestones, which could be displayed differently 

according to the distinguishing mode and procedure of developing the CSO Housing process.  

 

The content-wise factors are instead displayed within the outcomes, which could vary according to the 

procedural rules of the country of intervention and the specification of each project. 

Within this system, the elements and procedures of Participatory Design and Concurrent Design 

methods are applied. From the participation perspective, it is crucial to define which are the activities 

the end-users participate to, the timing of participation and the tools necessary to apply to participation. 

From the concurrency perspective instead it is necessary to define the information dependency among 

activities in order to elaborate a proper team organization, defining time, roles and responsibility of each 

professionals involved, and keeping at a fair degree the  iterative characteristic of the process. At the 

same time, it is essential to define the tools to allow technical collaboration among professionals. 

 

The e-Marketplace enables access to knowledge itself (via wiki-a-like solutions) as well to the state-of-

the-art solutions already available outside PROFICIENT but very useful in this context. Not only 

information about existing solutions are made available, also a solution in the form of a design 

configurator is made available. The design configurator will be able to access existing professional BIM 

tools via widely used and implemented open standards, both for visualization of content as well as 

calculation of resulting configuration. By basing the configurator on CMO, itself based on Semantic Web 

technology, several components and interfaces can directly be used in the e-Marketplace. 

 

Below, the main milestones and the possible outcomes, which could vary according to the CSO Housing  

process development and the country of intervention, are listed. 

 

The main milestones are: 

¶ Group formed 

¶ Legal form established 

¶ Land/building purchased 

¶ Team assigned 

¶ Contractor assigned 

¶ Concept Design approval 

¶ Preliminary Design approval 

¶ Developed Design approval 

¶ Start construction 

¶ Move in 
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The possible outcomes are: 

¶ Feasibility Study 

¶ Project  Programming  

¶ Concept Design drawings and reports  

¶ Preliminary Design drawings and reports  

¶ Developed Design drawings and reports  

¶ Energy report  

¶ Financial/cost report  

¶ Updated building documentation 
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5.1 Design activities list 

The activities can be listed according to clusters defining the typology of design activities. 

The activities described could belong to the scope of the Participatory Design (PD) or of the Concurrent 

Design (CD) methods. 

One of the most crucial factors in building process in general and mainly in CSO housing processes is 

time. As stated before, time is one of the system variables and it can entail the success or the failure of 

the whole projects, and is one of the main cause of rising costs. 

Thus the present document focuses on the relationship of the activities to each other and of the activities 

with the milestones and the referred outcomes instead of placing them in a certain time-line. 

 

Needs and goal (PD activities) 

¶ Individual and collective needs definition 

¶ Individual and collective goals/aims definition 

 

Programme of requirements (PD activities) 

¶ Social requirements assessment/identification 

¶ Economic requirements assessment/identification 

¶ Environmental requirements assessment/identification 

¶ Functional requirements assessment/identification 

¶ Technical requirements assessment/identification 

¶ Generic/real requirements assessment/identification 

¶ Prioritization of requirements  

 

Analysis (CD activities) 

¶ Site analysis 

¶ Building assessment 

¶ Community profile analysis 

¶ Needs and goals analysis 

¶ Identification of KPI  

¶ Project feasibility  

¶ Energy analysis 

 

Exploration and elaboration (CD activities) 

¶ Exploration of possibilities 

¶ Exploration and elaboration of components: building system 

¶ Exploration and elaboration of components: materials and finishing 

¶ Exploration and elaboration of components: energy system 

¶ Structural design 

¶ MEP Systems installation design 

¶ Energy simulation 
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Creation and synthesis (CD activities) 

¶ Concept and design elaboration  

¶ Configuration of variations 

 

Communication (PD and CD activities) 

¶ Feedback and refinement 

¶ Assessing KPI  

¶ Visualization of design 

¶ Information and training of end-users 

 

Selection and decision-making (PD activities) 

¶ Choices among alternatives 
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5.2 Activities description  

The key actors, the tools, the activities and their mutual dependency listed as below are described in 

chapter 6.  

5.2.1 Individual and collective needs definition 

 

Key actors:
 
 

 

Tools: 

 

Relationship with other activities: 

 

  

This activity involves the expression of the individual and collective needs of the end-users. The 

needs are defined informally by the end-users in terms of general or spatial requests. These informal 

requests require then an attentive analysis which brings to the parameterization of requests into 

project requirements.  

END-USERS   

ARCHITECT  

FACILITATOR  

INVESTIGATION TOOLS 

COMMUNICATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

Dependency with: Needs and goals analysis 

Semi-dependency with: Community profile analysis 

Inter-dependency with: Individual and collective goals/aims definition 
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5.2.2 Individual and collective goals/aims definition 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

This activity involves the expression of the individual and collective goals of the project. The goals are 

defined informally by the end-users in terms of economic, social and environmental aims. They 

involves the proposal of standards of the project to be met such green building objective, life 

expectancy of the building, etc. These informal requests require then an attentive analysis which 

brings to the parameterization of requests into project requirements.  A clear definition of the CSO 

Housing project goals is fundamental at a very early stage to reach an effective process. 

END-USERS   

ARCHITECT  

FACILITATOR  

INVESTIGATION TOOLS 

COMMUNICATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

Dependency with: Needs and goals analysis 

Semi-dependency with: Community profile analysis 

Inter-dependency with: Individual and collective needs definition 
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5.2.3 Social requirements assessment/identification 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

The set of social requirements defined indicates the typology of CSO Housing project in terms of social 

value to be reached. It specifically define the role of the community within the process or the realization 

in terms of level of commitment and involvement. 

END-USERS   

ARCHITECT  

FACILITATOR  

COMMUNICATION TOOLS 

COLLABORATION TOOLS 

 

Dependency with: Needs and goals analysis, Prioritization of requirements,  Concept and design 

elaboration, Feedback and refinement 

Semi-dependency with: Community profile analysis, Project feasibility, Exploration of possibilities 



 

PROFICIENT D1.2 ï FINAL ï GUIDELINES FOR PARTICIPATORY AND CONCURRENT DESIGN  [PUBLIC] 61  

5.2.4 Economic requirements assessment/identification 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

The set of economic requirements indicates the parameters inherent to the cost of intervention (e.g. 

budget), based on which design choices must be made. 

END-USERS   

ARCHITECT  

FACILITATOR  

ECONOMIC/FINANCIAL EXPERTS  

COMMUNICATION TOOLS 

COLLABORATION TOOLS 

Dependency with: Needs and goals analysis, Prioritization of requirements,  Exploration and 

elaboration of components: building system,  Exploration and elaboration of components: materials 

and finishing,  Exploration and elaboration of components: energy system, Concept and design 

elaboration, Feedback and refinement 

Semi-dependency with: Community profile analysis, Project feasibility,  Exploration of possibilities 
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5.2.5 Environmental requirements assessment/identification 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

  

The set of environmental requirements indicates the parameter inherent to the environmental 

expectation from the project, the position and characteristics of the site/building of intervention, in 

addition to the EeB requirements. 

END-USERS   

ARCHITECT  

FACILITATOR  

ENERGY/SYSTEM EXPERTS   

ENVIRONMENTAL EXPERTS  

OTHER DESIGN EXPERTS  

COMMUNICATION TOOLS 

COLLABORATION TOOLS 

Dependency with: Needs and goals analysis, Prioritization of requirements,  Exploration and 

elaboration of components: building system,  Exploration and elaboration of components: materials 

and finishing,  Exploration and elaboration of components: energy system, Concept and design 

elaboration, Feedback and refinement 

Semi-dependency with: Community profile analysis, Project feasibility,  Exploration of possibilities 
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5.2.6 Functional requirements assessment/identification 

 

Key actors: 

 

Tools : 

 

Relationship with other activities: 

 

  

The set of functional requirements indicates the parameter inherent to the typology of intervention, 

the typology of building, the facilities to include, the dimension of intervention and of the dwellings. 

The set of functional requirements defined the project programming. 

END-USERS   

ARCHITECT  

FACILITATOR  

TECHNOLOGY EXPERTS  

OTHER DESIGN EXPERTS  

HOME SAFETY EXPERTS  

COMMUNICATION TOOLS 

COLLABORATION TOOLS 

Dependency with: Needs and goals analysis, Prioritization of requirements,  Exploration and 

elaboration of components: building system,  Exploration and elaboration of components: materials 

and finishing,  Exploration and elaboration of components: energy system, Concept and design 

elaboration, Feedback and refinement 

Semi-dependency with: Community profile analysis, Project feasibility,  Exploration of possibilities 
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5.2.7 Technical requirements assessment/identification 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

The set of technical requirements indicates the parameters inherent to the building system, defining 

some technical choices due to materials or spatial or construction requests. 

END-USERS   

ARCHITECT  

FACILITATOR  

TECHNOLOGY EXPERTS  

OTHER DESIGN EXPERTS  

COMMUNICATION TOOLS 

COLLABORATION TOOLS 

Dependency with: Needs and goals analysis, Prioritization of requirements,  Exploration and 

elaboration of components: building system,  Exploration and elaboration of components: materials 

and finishing,  Exploration and elaboration of components: energy system, Concept and design 

elaboration, Feedback and refinement 

Semi-dependency with: Project feasibility,  Exploration of possibilities 
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5.2.8 Generic/real requirements assessment/definition 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

This activity aims to define the constraints, challenges and opportunity within which the intervention 

can be conducted. It is based on the collection of the useful information deriving from law, urban rules 

(e.g. zoning requirements, housing density, specific allowable uses), technical regulation related to 

the structural and energetic sides to be respected in the development of the project. 

END-USERS   

ARCHITECT  

FACILITATOR  

OTHER DESIGN DISCIPLINES  

TECHNOLOGY DISCIPLINE  

ENERGY /SYSTEMS DISCIPLINE  

ENVIRONMENTAL DISCIPLINE  

ADMINISTRATIVE/PROCEDURAL DISCIPLINE  

INVESTIGATION TOOLS 

COLLABORATION TOOLS 

Dependency with: Prioritization of requirements, Concept and design elaboration, Feedback and 

refinement 

Semi-dependency with: Site analysis, Building assessment, Project feasibility, Energy analysis, 

Exploration of possibilities, Exploration and elaboration of components: building system,  Exploration 

and elaboration of components: materials and finishing,  Exploration and elaboration of components: 

energy system, Structural calculation design , System installation design 
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5.2.9 Prioritization of requirements 

 

Key actors: 

 

Tools : 

 

Relationship with other activities: 

  

The prioritization of requirements could act like a filter when the program of requirements is too 

complex or too abundant. This activity aims to hierarchize  some of the requirements to take into 

consideration in the development of the design process. 

ARCHITECT  

FACILITATOR  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

ECONOMIC/FINANCIAL  EXPERTS  

ADMINISTRATIVE/PROCEDURAL  EXPERTS  

INVESTIGATION TOOLS  

COMMUNICATION TOOLS  

COLLABORATIVE TOOLS  

WEB-BASED INFORMATION EXCHANGE PLATFORM  

Dependency with: Social requirements acquiring, Economic requirements acquiring, Environmental 

requirements acquiring, Functional requirements acquiring, Technical requirements acquiring, 

Generic requirements acquiring, Feedback and refinement, Choices among alternatives 

Inter-dependency with:  Identification of KPI 
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5.2.10 Site analysis 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

This activity is based on gathering information from the site condition in terms of constraints, 

challenges and opportunity for the intervention. The aim is to define the solutions and techniques 

criteria for the design project in new development interventions due to the assessment work. It 

involves the analysis of topography, geotechnical, hydraulic, seismic, archeological aspects. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

ADMINISTRATIVE/PROCEDURAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATIVE TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

Dependency with: Project feasibility, Exploration of possibilities, Exploration and elaboration of 

components: building system,  Exploration and elaboration of components: materials and finishing,  

Exploration and elaboration of components: energy system, Structural calculation design , Concept 

and design elaboration 

Semi-dependency with: Generic requirements acquiring, Identification of KPI 

Inter-dependency with: Energy analysis 
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5.2.11 Building assessment 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 
  

This activity is based on gathering information from the building condition in terms of constraints, 

challenges and opportunity for the intervention.  The aim is to define the solutions and techniques 

criteria for the design project in retrofitting or refurbishment interventions due to assessment work.  It 

involves the analysis of structural and technical aspects. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

ADMINISTRATIVE/PROCEDURAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATIVE TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

Dependency with: Project feasibility, Exploration of possibilities, Exploration and elaboration of 

components: building system,  Exploration and elaboration of components: materials and finishing,  

Exploration and elaboration of components: energy system, Structural calculation design , Concept 

and design elaboration 

Semi-dependency with: Generic requirements acquiring, Identification of KPI 

Inter-dependency with: Energy analysis 
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5.2.12 Community profile analysis 

 

Key actors: 

 

Tools : 

 

Relationship with other activities: 

 

  

The analysis of the end-users profile could give additional useful information to the definition of the 

typology of CSO Housing project and design intervention to be operated. The useful information to be 

gathered concerns the typology of end-users and the related incomes, the family composition and the 

number of community members. 

ARCHITECT  

FACILITATOR  

OTHER DESIGN  EXPERTS  

ECONOMIC/FINANCIAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATION TOOLS 

Semi-dependency with: Individual and collective needs definition, Individual and collective goals/aims 

definition, Social requirements acquiring, Economic requirements acquiring, Environmental 

requirements acquiring, Functional requirements acquiring 

Inter-dependency with: Needs and goals analysis 
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5.2.13 Needs and goals analysis 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

This activity is conducted by the professionals after gathering information from the end-users 

regarding their needs and the goals they aim for their CSO Housing project. The reflection upon 

needs and goals is aimed to the definition of the program of requirements, which are the translation of 

needs and goals in design parameters. 

ARCHITECT  

FACILITATOR  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

ECONOMIC/FINANCIAL  EXPERTS  

ADMINISTRATIVE/PROCEDURAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATION TOOLS 

Dependency with: Individual and collective needs definition, Individual and collective goals/aims 

definition, Social requirements acquiring, Economic requirements acquiring, Environmental 

requirements acquiring, Functional requirements acquiring, Technical requirements acquiring, 

Generic requirements acquiring 

Inter-dependency with:  Community profile analysis 
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5.2.14 Identification of KPI 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

The identification of Key performance indicators (KPI) is aimed to the definition of performance to be 

met in the intervention. The indicators are analyzed according to different macro topics: qualitative, 

economic, functional, energetic, environmental. 

ARCHITECT  

FACILITATOR  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

ECONOMIC/FINANCIAL  EXPERTS  

ADMINISTRATIVE/PROCEDURAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATIVE TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS  

 

Dependency with: Exploration and elaboration of building components: building system,  Exploration 

and elaboration of components: materials and finishing,  Exploration and elaboration of components: 

energy system,  Energy simulation,  Concept and design elaboration, Assessing KPI 

Semi-dependency with: Site analysis, Building assessment, Energy analysis 

Inter-dependency with: Prioritization of requirements, Exploration of possibilities 
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5.2.15 Project feasibility 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

This activity is based on the analysis of the information useful to achieve the feasibility of the project. 

The feasibility analysis identifies potential opportunities with neighborhood sites, local utility providers 

or government agencies, develops possible design options, evaluates the environmental impact in 

terms of compatibility, examines the general costs of the project basing on the results of the business 

plan. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY/SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

ECONOMIC/FINANCIAL  EXPERTS  

ADMINISTRATIVE/PROCEDURAL  EXPERTS  

HOME SAFETY  EXPERTS  

CONTRACTOR  

INVESTIGATION TOOLS 

COLLABORATIVE TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS  

 

Dependency with: Site analysis, Building assessment, Energy analysis, Exploration and elaboration of 

components: building system,  Exploration and elaboration of components: materials and finishing,  

Exploration and elaboration of components: energy system 

Semi-dependency with: Social requirements acquiring, Economic requirements acquiring, 

Environmental requirements acquiring, Functional requirements acquiring, Technical requirements 

acquiring, Generic requirements acquiring 

Inter-dependency with: Exploration of possibilities, Concept and design elaboration 
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5.2.16 Energy analysis 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

  

The energy analysis defines energy problems and opportunities basing on the specific environmental 

resources resulting from the site analysis (e.g. water, wind, solar exposition, climate), the examination 

of any environmental national or local policies, and the defined EeB requirements. The results of the 

energy analysis provide the professional team with the useful information for the elaboration and 

definition of the building components. It evaluates the availability of natural resources (e.g. wind, sun, 

air quality) and microclimate conditions. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

ADMINISTRATIVE/PROCEDURAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATIVE TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS  

 

Dependency with:  Project feasibility, Exploration of possibilities, Exploration and elaboration of 

components: building system,  Exploration and elaboration of components: materials and finishing,  

Exploration and elaboration of components: energy system, System installation design, Energy 

simulation, Concept and design elaboration 

Semi-dependency with: Generic requirements acquiring, Identification of KPI  

Inter-dependency with: Site analysis, Building assessment 
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5.2.17 Exploration of possibilities 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

This activity aims to the identification of the appropriate strategies and elements to be applied in the 

design process before the definition or selection of solution(s). The exploration of possibility starts 

from the information and input generated by other activities upstream and examines the possibility of 

development of those information within a concept and design solution(s). 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

HOME SAFETY  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATIVE TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS  

 

Dependency with: Site analysis, Building assessment, Energy analysis, Feedback and refinement, 

Choices among alternatives 

Semi-dependency with: Social requirements acquiring, Economic requirements acquiring, 

Environmental requirements acquiring, Functional requirements acquiring, Technical requirements 

acquiring, Generic requirements acquiring, Energy simulation 

Inter-dependency with: Identification of KPI, Project feasibility,  Exploration and elaboration of 

components: building system,  Exploration and elaboration of components: materials and finishing,  

Exploration and elaboration of components: energy system, Concept and design elaboration, 

Visualization of design 
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5.2.18 Exploration and elaboration of components: building system 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

This activity involves the selection of the structural and technological building components according 

to the parameter defined within the analysis activities and the program of requirements set. The 

building system explored and elaborated, in addition to the materials and finishing and the energy 

system defined, have to enhance, as a whole, the energy performance set. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS 

Dependency with:  Economic requirements acquiring, Environmental requirements acquiring, 

Functional requirements acquiring, Technical requirements acquiring, Site analysis, Building 

assessment, Identification of KPI, Project feasibility, Energy analysis, Structural calculation design, 

System installation design, Feedback and refinement, Assessing KPI, Information and training of 

end-users, Choices among alternatives 

Semi-dependency with: Generic requirements acquiring,  Energy simulation 

Inter-dependency with:, Exploration of possibilities,  Exploration of components: materials and 

finishing,  Exploration of components: energy system, Concept and design elaboration, Visualization 

of design 
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5.2.19 Exploration and elaboration of components: materials and finishing 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

  

This activity involves the selection of the materials and finishing components according to the 

parameter defined within the analysis activities and the program of requirements set. The materials 

and finishing explored and elaborated, in addition to the building system and the energy system 

defined, have to enhance, as a whole, the energy performance set. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS 

Dependency with:  Economic requirements acquiring, Environmental requirements acquiring, 

Functional requirements acquiring, Technical requirements acquiring, Site analysis, Building 

assessment, Identification of KPI, Project feasibility, Energy analysis, Structural calculation design, 

Feedback and refinement, Assessing KPI, Information and training of end-users, Choices among 

alternatives 

Semi-dependency with: Generic requirements acquiring,  Energy simulation 

Inter-dependency with:, Exploration of possibilities,  Exploration of components: materials and 

finishing,  Exploration of components: energy system, Concept and design elaboration, Visualization 

of design 
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5.2.20 Exploration and elaboration of components: energy system 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

This activity involves the selection of the energetic components according to the parameter defined 

within the analysis activities and the program of requirements set. The energy system explored and 

elaborated, in addition to the building system and the materials and finishing defined, have to 

enhance, as a whole, the energy performance set. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS 

Dependency with:  Economic requirements acquiring, Environmental requirements acquiring, 

Functional requirements acquiring, Technical requirements acquiring, Site analysis, Building 

assessment, Identification of KPI, Project feasibility, Energy analysis, Structural calculation design, 

System installation design, Feedback and refinement, Assessing KPI, Information and training of 

end-users, Choices among alternatives 

Semi-dependency with: Generic requirements acquiring,  Energy simulation 

Inter-dependency with:, Exploration of possibilities,  Exploration of components: materials and 

finishing,  Exploration of components: energy system, Concept and design elaboration, Visualization 

of design 
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5.2.21 Structural design 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

The structural design is aimed to merge the building structural components defined within the 

architectural design elaborated, taking under control the consequences of their application in the 

achievement of the whole project. It involves the designing of the components and the calculation 

required for a proper application of those systems. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

COLLABORATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS 

Dependency with: Exploration of components: building system,  Exploration of components: materials 

and finishing, Feedback and refinement, Assessing KPI, Information and training of end-users 

Semi-dependency with: Generic requirements acquiring 

Inter-dependency with: System installation design, Concept and design elaboration, Visualization of 

design 
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5.2.22 MEP Systems installation design 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

  

The MEP/HACV (mechanical, electrical and plumbing / heating, air conditioning and ventilation) 

systems installation design is aimed to merge the systems defined within the architectural design 

elaborated, taking under control the consequences of the their application in the achievement of the 

whole project. It involves the designing of the components and the calculation required for a proper 

application of those systems. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

HOME SAFETY  EXPERTS  

COLLABORATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS 

Dependency with: Energy analysis, Exploration of components: building system,  Exploration of 

components: energy system, Feedback and refinement, Assessing KPI, Information and training of 

end-users 

Semi-dependency with: Generic requirements acquiring, Energy simulation 

Inter-dependency with: System installation design, Concept and design elaboration, Visualization of 

design 
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5.2.23 Energy simulation 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

  

The energy simulation could be conducted through the use of tools to evaluate the building 

performances according to the technologies and strategies adopted. The simulation assesses issues 

such as thermal comfort, day-lighting, acoustics, etc.. 

ARCHITECT  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATION TOOLS 

DESIGN CONFIGURATORS 

Dependency with:  Identification of KPI, Energy analysis 

Semi-dependency with: Exploration of possibilities, Exploration and elaboration of components: 

building system,  Exploration and elaboration of components: materials and finishing, Exploration and 

elaboration of components: energy system, System installation design, Assessing KPI 
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5.2.24 Concept and design elaboration 

 

Key actors: 

 

Tools : 

 

Relationship with other activities: 

 

  

The concept and design elaboration is pursued by the professionals who develop models with 

qualitative, quantitative, functional and technical characteristics according to their expertise, basing 

their work on the translation of the elements defined in the analysis, exploration and elaboration 

activities and in the program of requirements. While the elaboration of possibilities is aimed to define 

the upstream strategies to be followed during the design process, the concept and design elaboration 

is related to the very first elaboration of ideas/concepts derived from the potential and constraints of 

the analysis assessment and from the first requirements acquired. The concept and design 

elaboration requires the operation of feedback and refinement in order to be completed. It could be 

developed according to different level of detailing, from the concept model to the final project for 

approval. This task is iterative along the whole project. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

HOME SAFETY  EXPERTS  

INVESTIGATION TOOLS 

COLLABORATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS 

Dependency with: Social requirements acquiring, Economic requirements acquiring, Environmental 

requirements acquiring, Functional requirements acquiring, Technical requirements acquiring, 

Generic requirements acquiring, Site analysis, Building assessment,  Identification of KPI,  Energy 

analysis 

Inter-dependency with: Project feasibility, Exploration of possibilities, Exploration and elaboration of 

components: building system,  Exploration and elaboration of components: materials and finishing,  

Exploration and elaboration of components: energy system, Structural design calculation, System 

installation design, Configuration of variations, Feedback and refinement, Visualization of design 
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5.2.25 Configuration of variations 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

The configuration of variations (where needed) involves minor aspects of the design project as they 

could be configured when the project has already been approved by the local authorities. In terms of 

participation, they work as the feedback and refinement activity. At the state of art, the existing cases 

show how the participation is limited to this activity involving the design of the dwellingôs interior. 

END-USERS 

ARCHITECT 

FACILITATOR 

 

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

HOME SAFETY  EXPERTS  

COMMUNICATION TOOLS 

COLLABORATIVE TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS 

Dependency with: Assessing KPI, Choices among alternatives 

Inter-dependency with:  Concept and design elaboration, Feedback and refinement, Visualization of 

design 
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5.2.26 Feedback and refinement 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 

  

The activity of feedback and refinement is based on the discussion on changes in upstream 

information (e.g. changing requirements) or on design solution(s). This activity is the one entailing the 

iterative characteristic of the process. The feedback can be given both when there is only one 

solution or when there are a few solutions offered. In the last case, the feedback involves making 

choices among alternatives. This task is iterative along the project depending on the level of 

involvement of the community within the participatory process. 

END-USERS  

ARCHITECT  

FACILITATOR  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

HOME SAFETY  EXPERTS  

COMMUNICATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS 

Dependency with: Social requirements acquiring, Economic requirements acquiring, Environmental 

requirements acquiring, Functional requirements acquiring, Technical requirements acquiring, 

Generic requirements acquiring, Prioritization of requirements, Exploration of possibilities, 

Exploration and elaboration of components: building system,  Exploration and elaboration of 

components: materials and finishing,  Exploration and elaboration of components: energy system, 

Structural design calculation, System installation design, Assessing KPI, Choices among alternatives 

Inter-dependency with: Concept and design elaboration, Configuration of variations, Visualization of 

design 
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5.2.27 Assessing KPI 

 

Key actors and their role: 

 

Tools: 

 

Relationship with other activities: 

 

  

This activity involves the evaluation of the compliance of the project to the defined design 

performance to be met. It assesses the solutions adopted in the design phase. 

ARCHITECT é 

FACILITATOR  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

ECONOMIC/FINANCIAL  EXPERTS  

ADMINISTRATIVE/PROCEDURAL  EXPERTS  

INVESTIGATION TOOLS 

WEB-BASED INFORMATION EXCHANGE PLATFORM 

DESIGN CONFIGURATORS 

Dependency with: Identification of KPI, Exploration and elaboration of components: building system,  

Exploration and elaboration of components: materials and finishing,  Exploration and elaboration of 

components: energy system, Structural design calculation, System installation design, Configuration 

of variations, Feedback and refinement, Choices among alternatives 

Semi-dependency with: Energy simulation 
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5.2.28 Visualization of design 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 
  

This activity involves the representation of the design solution(s) resulting from the elaboration and 

creation activities. It is essentially based on the preparation of drawings (e.g. sketches, technical 

drawings, drawings as built), models, reports useful to the comprehension of the project. The 

visualization of design is the mean for the communication of the solution(s) defined to the end-users 

and possibly other stakeholders. 

ARCHITECT  

OTHER DESIGN  EXPERTS  

TECHNOLOGY  EXPERTS  

ENERGY /SYSTEMS  EXPERTS  

ENVIRONMENTAL  EXPERTS  

HOME SAFETY  EXPERTS  

COMMUNICATION TOOLS  

COLLABORATIVE TOOLS  

WEB-BASED INFORMATION EXCHANGE PLATFORM  

DESIGN CONFIGURATORS  

Semi-dependency with:  Information and training of end-users 

Inter-dependency with: Exploration of possibilities, Exploration and elaboration of components: 

building system,  Exploration and elaboration of components: materials and finishing,  Exploration 

and elaboration of components: energy system, Structural design calculation, System installation 

design, Concept and design elaboration, Configuration of variations, Feedback and refinement 
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5.2.29 Information and training of end-users 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 
  

This activity aims to ensure proper transfer of knowledge between professionalôs team and the end-

users and to provide end-users with complete building documentation on how building operates. The 

information and training is generally conducted through manual explaining the building performance 

and design describing maintenance and operation procedures in addition to design features such as 

guidance to redesign space within area of flexibility. 

END-USERS   

ARCHITECT  

FACILITATOR  

COMMUNICATION TOOLS   

WEB-BASED INFORMATION EXCHANGE PLATFORM  

Dependency with: Exploration and elaboration of components: building system,  Exploration and 

elaboration of components: materials and finishing,  Exploration and elaboration of components: 

energy system, Structural design calculation, System installation design 

Semi-dependency with:  Visualization of design 
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5.2.30 Choices among alternatives 

 

Key actors: 

 

Tools: 

 

Relationship with other activities: 

 
  

This activity is required when the design process is developed proposing different design solutions. It 

should be conducted according to the decision-making structure established and brings to the 

definition of a final solution. It  essentially consists in the illustration of different pre-configured 

solutions as a starting point for further solutions development.  

END-USERS  

ARCHITECT  

FACILITATOR  

OTHER DESIGN EXPERTS  

TECHNOLOGY EXPERTS  

ENERGY /SYSTEMS EXPERTS  

ENVIRONMENTAL EXPERTS  

HOME SAFETY ESPERTS  

COMMUNICATION TOOLS  

WEB-BASED INFORMATION EXCHANGE PLATFORM   

DESIGN CONFIGURATORS  

Dependency with: Prioritization of requirements, Exploration of possibilities, Exploration and 

elaboration of components: building system,  Exploration and elaboration of components: materials 

and finishing,  Exploration and elaboration of components: energy system, Configuration of 

variations, Feedback and refinement, Assessing KPI  
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6. DATA SHEETS/SUMMARY CHART 
 

The data sheets provide additional information for the proper and complete comprehension of the 

activities system.  

First of all, starting from the classification of disciplines of competence, the actors involved in the design 

process within each discipline are listed and defined according to their main role. 

Secondly, within each cluster, a list of exemplificative tools to apply is elaborated. This list just provides 

hints for conducting activities, according to the findings at the state of art. The sheet does not display the 

means to be applied within the tool, which instead are strategies developed from time to time by the 

specific design process. 

Furthermore, the dependency system among activities is provided as a guide to build the different design 

process scenarios. 

Last but not least, the chapter contains a summary chart reporting all the information contained in the 

activities description in Chapter 5. The aim is to provide the users of the guidelines with an executive 

summary of the guide in order to offer an overall map for quick check. 
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6.1 Roles sheet 

This sheet defines the role of each actor according to the belonging field of expertise. 

 

SCOPE Actor Role  

END-USERS 
 
 

End-users 
 
 
 
End-users representative 

Express their vision, goals and needs, and 
participate with the professionals in decision 
making process. 
 
Possibly speaks for the end-users 

ARCHITECT 
 

Architect 

In addition to being the technical interface 
between the end-users and the 
professionals, the architect coordinates the 
design activities and solution(s) and the 
definition of project requirements  

FACILITATOR 
 

Facilitator 
Works as the non- technical interface 
between the end-users and the 
professionals, facilitating the participation 

OTHER DESIGN  
EXPERTS 
 

Landscape architect 
 
 
 
 
Interior Designer 

Analyses site opportunities in terms of 
habitat preservation or restoration, planting, 
etc.. to be integrated within the building(s) 
design 
 
Design the interior spaces of the dwelling, 
ensuring that the spatial performance meets 
the program of requirements 

TECHNOLOGY  
EXPERTS 
 
 
 

Structural Engineer  
 
 
 
 
Civil Engineer 
 
 
 
Geotechnical Engineer 
 
Materials expert 

Elaborates and evaluates the building 
system components, taking into 
consideration their impacts and the 
construction methods to be adopted 
 
Analyses and defines the infrastructures 
system related to the urban, structural, 
geotechnical, hydraulic scope 
 
Analyses and designs the systems 
interacting with the soils 
Evaluates the material selection and their 
impacts on quality, comfort and durability 

ENERGY/SYSTEMS  
EXPERTS 
 

Mechanical Engineer 
 
 
 
 
 
Electrical Engineer 
 

Provides his knowledge in energy analysis 
and simulation to define building 
components calculation and evaluate the 
impact of them into the mechanical systems 
and performances 
 
Provides his knowledge to define electrical 
components, and feedback on impacts of 
design choices on the electrical and lighting 
system sand performances 

ENVIRONMENTAL 
EXPERTS 
 
 
 

Green Design Specialist 
 
 
Ecologist 
 
 
Thermal comfort expert 
 
 
Lighting Specialist 
 
 

Provides the professionals with knowledge 
of green strategies identified for the project 
 
Analyses natural resources which could 
provide design opportunities and features 
 
Evaluates the impacts of design choices 
from the thermal comfort perspective 
 
Evaluates the impacts of design choices 
from  the daylight and lighting perspective 
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Acoustician Evaluates the impact of design choices from 
the noise pollution and acoustic insulation 
perspective 

ECONOMIC/ 
FINANCIAL EXPERTS 
 

Cost Consultant 
 
 
 
Marketing Expert 
 
 
 
 
Appraisal Professional 

Assists the team in setting and evaluating 
the budget, calibrating the design choices 
with the end-users requirements 
 
Provides information related to the local 
market conditions, evaluates economic 
advantages and disadvantages of the 
project and the whole intervention 
 
Helps for the understanding of the value of 
the design features defined 

ADMINISTRATIVE/ 
PROCEDURAL  
EXPERTS  

Project Manager 
 
 
 
 
Local Planning Authority  
 
 
 
Regulatory Agency 
 
Surveyor 
 
 

Coordinates the whole design process, 
ensuring effective communication between 
the parties and monitoring timing and 
budget 
 
States and verifies the constraints of the 
project, gives inputs for planning 
opportunities or synergies 
 
Legally reviews the project and approves it 
 
Provides inputs for site, systems and 
technology opportunities and possible 
impacts 

HOME SAFETY 
EXPERTS 
 

Domotic System expert 
Identifies tools and strategies to improve the 
housing quality, safety and maintenance 
methods 

CONTRACTOR Contractor 
Depending on the procurement procedures, 
provides his perspective during the design 
process according to his expertise 
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6.2 Tools sheet 

This sheet defines the tools according to the cluster they belong to. 

 

Cluster Tools Definition 

INVESTIGATION 
TOOL 

Questionnaire / Interview 
 
 
 
 
 
Survey 

Often used to deal with participation, 
it is a well-structured system of 
questions, aimed to the definition of 
project programming and 
requirements 
 
Exploration, analysis, research work 
aimed to gather information useful to 
the definition of design issues 

COMMUNICATION 
TOOLS 

Meetings / Newsletters 
 
 
 
 
 
Workshops 
 
 
 

Informative sessions or sheets  in 
which other actors inform or educate 
others according to a design issue, 
generally aimed to inform the non-
professionals 
 
Operative session structured to 
discuss informally with the non-
professionals on design issues aimed 
to provide upstream design 
information or feedbacks and 
consensus on the project 

COLLABORATION 
TOOLS 

Brainstorming  
 
 
 
 
Workshops / Charrettes 
 
 
 
 
Task group / Focus group 

Technique based on the association 
of ideas, aimed to the elaboration of 
solutions to problems, getting inputs 
from all the professionals involved 
 
Working session in which the 
professionals explore and elaborate 
synergistically design issues aimed to 
create knowledge or solutions 
                   
Technique in which a group of 
professionals interact focusing on a 
specific task of the project to achieve 
the pre-defined required result 

WEB-BASED 
INFORMATION 
EXCHANGE 
PLATFORM 

e-Marketplace 

Support for the design process for 
both professional and non-
professional users, aimed to provide a 
proper exchange of information 
between the different actors involved 
in the design in terms of design 
configurations, calculation 
applications for heat/loss, 
performance, quantity take-off and 
many others. 

DESIGN 
CONFIGURATORS 

BIM 

Used as a shared knowledge 
resource to support decision-making 
about the building from earliest 
conceptual stages, through design 
and construction, through its 
operational life and eventual 
demolition.  
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6.3 Relationship among activities 

The relationship among activities could be represented in terms of information dependency to define 

which activity requires a total, partial or continuous exchange of information with another to be 

developed. Two activities could be independent (1), dependent (2), semi-dependent (3), inter-dependent 

(4). 

  


























