

  
    
            
        
      
      
        
          
        

        
          
            
          
        
        
          
            
              
                
              
            

            
              
                
                  Senest søgte
                

              

                
                  
                      
                      
                        
                      
                  

                
              
                Ingen resultater fundet
              

            

          

          
            
              

                
              
            

            
              
                Tags
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ingen resultater fundet
              

            

          

          
            
              
                
              
            

            
              
                Dokument
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ingen resultater fundet
              

            

          

        

      

    

    
      
        
          
        
      
              

                        
  
  

                
            
            
        
        Dansk
                        
          
            
            
              
                Hjem
                
                  
                
              
              
                Skoler
                
                  
                
              
              
                Emner
                
                  
                
              
            

          

        


        
          Log på
        
        
        
        
        
          

  





  
    
      
      	
            
              
              
            
            Slet
          
	
            
              
              
            
          
	
            
              
                
              
              
            
          
	
          

        
	Ingen resultater fundet


      
        
          
        
      
    

  







  
      
  
    
    	
                                    
              Hjem
            
            




	
                          
                
              
                        
              Andet
            
            


      
                  THE INTEGRATION OF NEW KNOWLEDGE DOMAINS TO FOSTER INNOVATION IN ARCHITECTURE
      

      
        
          
            
              
                
              
            
            
            
              
                Del "THE INTEGRATION OF NEW KNOWLEDGE DOMAINS TO FOSTER INNOVATION IN ARCHITECTURE"

                
                  
                    
                  
                  
                    
                  
                  
                    
                  
                  
                    
                  
                

                
                  

                  
                    COPY
                  
                

              

            

          

          
            
              

                
              
            
          

        

      

    

    
      
        
          
            
              
            
                          
                N/A
              
                      


          
            
              
            
                          
                N/A
              
                      

        

        
                      
              
                
              
                               Protected
                          

                    
            
              
            
            
              Akademisk år: 
                2022
              
            

          

        

        
          
            
            
                
                    
                
                Info
                
                

            
            

            

                        
  

                
        Hent
          
              

          
            
              
                
                Protected

              

              
                
                
                  Academic year: 2022
                

              

            

            
              
                
                  
                
                
                
                  
                    Del "THE INTEGRATION OF NEW KNOWLEDGE DOMAINS TO FOSTER INNOVATION IN ARCHITECTURE"

                    
                      
                        
                      
                      
                        
                      
                      
                        
                      
                      
                        
                      
                    

                    
                      

                      
                        
                      
                    

                    Copied!

                  

                

              

              
                
                  
                
              

            

            
              
                
                202
              

              
                
                0
              

              
                
                0
              

            

          

        

      

      
        
                              
            
            202
          

          
            
            0
          

          
            
            0
          

        

      

    

  



  
        
                    
  
    
    
      
        Indlæser....
        (se fuldtekst nu)
      

      
        
      

      
      

    

  




  
      

                    Vis mere (   Sider )
        
  


  
      

                    Hent nu ( 202 Sider )
      



      
            
  
    Hele teksten

    
      (1)
THE INTEGRATION OF NEW 



KNOWLEDGE DOMAINS TO FOSTER  INNOVATION IN ARCHITECTURE



A Case Study of the relationship between 3XN & GXN through Actor-Network Theory



M.SoSc. Strategic Design and Entrepreneurship Master Thesis (CSDEO5000E)



Paul Jaeggi (105441) & Sebastian Svane Müller (124495) Supervised by Marianne Stang Våland



272’884 Characters - 120 Pages

15.06.2020



(2)
Abstract 


Architecture takes place in an environment that is constantly increasing in complexity. Social norms 
 are changing and the environment is in a state of emergency. Society’s expectations require the 
 architect to take account for new elements when designing the built environment. Innovating the 
 architectural industry is therefore vital. The importance of innovation in architecture lies in the role 
 of the practice to shape society. Architecture is a product of its environment, while concurrently 
 producing it. However, with the emergence of new requirements of buildings, innovation has to be 
 enhanced to not only represent society through aesthetic functions. This is achieved through 
 integrating new domains of knowledge. This is a tendency happening across the industry in larger 
 architectural offices where research entities are being established to facilitate this integration of new 
 domains of knowledge. This study examines how architectural firms can work towards using new 
 domains of knowledge in collaboration with a connected research unit to create informed 


architectural design based on new parameters. The study inspects how the architectural 


organisation, 3XN, can benefit from their connected but independent research lab, GXN. It focuses 
 on the relationship between the two firms through the lense Actor-Network Theory and Callon’s 
 (1986) four moments of translation. We find that a successful integration of new domains of 
 knowledge is reliant on the confirmation of validity of a research project from different individuals 
 and institutions and the relationship between the researchers and architects. Research-based 


knowledge is complex and requires translation and transformation before it can be transferred to the 
 architect and shared within the industry. This demands from the researcher to be able to strike the 
 right balance of complexity and simplicity when creating design tools based on the research. 


Therefore, the researcher has to contextualise the knowledge into the practice of the architect in 
 which the tools will be utilised. This process is very complex and entails several challenges that are 
 presented in the study. We come to the conclusion that truly meaningful innovation in architecture 
 should be achieved through a trichotomy of elements that are architecture as business, as practice 
 and as knowledge. 


Key words: Innovation in Architecture, Integration of New Domains of Knowledge, 
Actor-Network Theory, Architecture Industry, Architectural Research 
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Chapter 1: Introduction 


This thesis seeks to explore how innovation may emerge through research in architectural 
 organisations. The architectural profession and industry are highly complex. It has over the past 
 decades undergone significant transformations where new competencies have become a part of the 
 architectural project. This requires increased coordination between businesses making it even more 
 complicated than what it used to be.  


Innovation in architecture can be challenging to achieve, as there are many risks connected to 
 changing the discipline. Certain entities are key determiners for change to become accepted. How 
 innovation becomes verified and the change realised are some of the essential questions that we will 
 be exploring through the thesis.  


There is a tendency appearing in the industry where larger architectural organisations are starting to 
 include research labs to their architecture firms. It shows the willingness to implement new 


knowledge domains into architectural practice. But how is that facilitated in a day to day manner? 


Arguably, the acquisition of knowledge outside the traditional field of architecture through the 
 research labs should lead toward the creation of innovation. However, in order for this process to 
 become successful, the transfer of knowledge from a research lab to architecture organisation must 
 be efficient. If the relationships between the researcher and architect are not made sufficiently 
 strong, the knowledge will not be of value to the architect, nor the organisation. This means that if 
 the industry wants to create truly meaningful, valuable and impactful innovation that works towards 
 optimising the current practice and facilitate a better future of the built environment and society at 
 large, then a successful knowledge transfer is absolutely essential. We assess the conditions of 
 innovation through a trichotomy of architecture as practice, business and knowledge in order to 
 discuss how the combinations of these three elements can both support future innovation and how 
 they might hinder innovation from happening in the current industry.  


We aim to examine the case of the architectural company, 3XN, and the connected but independent 
research, lab GXN. We study the relationship between the two firms and the relationship between 
researcher and architect, in order to assess how knowledge transfer is currently managed.  



(8)
1.1 Problem Definition  


Together with the Danish architecture company 3XN, we took part in a consulting project a year 
 prior to the writing of this thesis. The project was based on the question of how future technologies 
 such as Artificial Intelligence might change their practice and make them better architects. It 
 fostered a deep interest in this field and was a significant inspiration for this study. It led our 
 interests towards innovation processes, as 3XN chose to collaborate with our Master’s programme 
 with the effort to foresee the impact of future technologies and thereby to stay adaptive and 


explorative in their approach to the practice.  


On the basis of the previous project, our interests were drawn towards the generation of knowledge 
 through research to the implementation of this into organisational practice through the overarching 
 topic of innovation.  


The desire to study this company in depth was developed through fascination of architecture as a 
 practice alongside an interest to understand how the change of society impact on the profession. 


From the knowledge collected through our former collaboration, we felt the need to continue the 
 path of this topic. The initial point of interest was affected through dialogue with the Head of 
 Innovation at GXN, Kåre Stokholm Poulsgaard. The initial aspiration to approach the topic of 
 innovation was to empirically gather data by observing how the generation of knowledge and its 
 integration would take shape through the organisational network. The close contact with the 
 company was a defining element of shaping the thesis. It made us drift away from our antecedent 
 presumptions of how to approach this topic. Due to the architectural work being a black box to us, 
 we realised that observing the process of innovation would not be the most beneficial strategy for 
 examining the topic. Additionally, the global state of emergency due to the spread of COVID-19 
 was a factor heavily impacting how this study could be conducted as the lockdown of society, and 
 the potential of transmitting the disease did not allow for physically meeting people. The strategy 
 and approach, therefore, had to be redirected according to the government’s guideline directives and 
 with the precautionary measures in mind. 


With the above elements influencing the empirical gathering of data, we discovered that the strategy 
for gathering the most useful results would be to conduct digital interviews with employees from 



(9)both 3XN and GXN. With this approach, the data would provide insights of how the organisation 
 perceives working with innovation, and integrate new fields of knowledge into the practice.  



1.2 Problem Statement 


The focus of this study is to assess the integration of new fields of knowledge in practice and the 
 implications of transferring knowledge from researchers to practitioners. There are several 


influencing factors within this process, as knowledge can be abstract and therefore difficult to apply 
 to an architectural design context. In this process, a researcher, with one particular background and 
 understanding of the built environment, should convince an architect, with another background and 
 a different understanding of the built environment, that a piece of knowledge is valuable to integrate 
 into architecture practice. Within this interaction, several dilemmas may emerge and impose 


disturbances in between each individual, researcher and architect, along with each institution, GXN 
 and 3XN.  


This thesis is an endeavour to understand and outline the relationships between the humans, along 
 with the use of non-human materials that can mediate the transfer of knowledge. We suggest that 
 truly meaningful innovation cannot emerge from such collaboration if the transfer of knowledge is 
 not efficiently managed. It requires a cultivation of relations, integration of materials and harmony 
 between architecture as practice, as business and as knowledge. 



1.2.1 Research Question 


Based on the problem definition and problem statement, the following research question is 
 presented: 


RQ:  How do architectural firms integrate different fields of knowledge in their 
 practice? 


To best answer the main research question, we divide it into three sub-questions: 


SQ1:  What are the conditions for research to take place? 


SQ2:  How is knowledge transferred from research to practice? 



(10)SQ3:  What are the challenges entailed in the transfer of knowledge from research to 
 practice? 


The structure of the analysis will follow the development of the three sub-questions and answer 
 them separately. Firstly, we seek to understand the surrounding conditions required for research to 
 place in an entity such as GXN. Those are based on Callon’s Circulatory System of Scientific Facts 
 (1986), which depicts the context of the research and five factors influencing it. Secondly, we 
 present the process of knowledge transfer, supported by the four moments of translation (ibid). This 
 will help us understand the actions performed by the researcher to provide knowledge to the 


architects. Finally, we describe the challenges preventing the transfer of knowledge from happening 
 fluently. Altogether, the answers to three sub-questions come together to respond to the main 


research question. This will take place in the discussion, where we develop on the implication of the 
 findings. 



1.3 Purpose of Research


The purpose of this thesis is to study the integration of new fields of knowledge in architectural 
 practice. Examining the space between knowledge production through research and its practical 
 implementation will show which challenges knowledge transfer entails. It will provide insights on 
 how to optimise this process to achieve innovation. This will require an assessment of how the 
 organisation defines innovation and the different types of knowledge that are needed in the 
 organisational practice. 


This thesis will position itself around the change of processes in the organisation. This will be 
 affected by micro-influencing relational factors within the firm as well as macro-influencing factors 
 such as societal aspects, trends and governmental regulations. In the current time, the environmental 
 emergency that the globe is currently facing is changing organisations across industries. It is, 


therefore, more than ever, necessary to stay adaptive in order to maintain competitiveness. Hence, 
the purpose of this thesis will be to explore the current processes used to create change and how 
architectural organisations can work most efficiently towards the creation of truly valuable 
innovation.  



(11)The below figure illustrates the process of integrating new knowledge domains from the research 
 lab, GXN, to architectural practice in 3XN. This represents the central points of this study.  


Figure 1: The Integration of New Knowledge Domains into Architecture Practice 



1.4 Structure 


This thesis is structured in seven chapters. We conclude the introduction by presenting the case 
 company. Thereafter, we present innovation in relation to architecture in the background section. 


This will be followed by the theoretical framework and the methodology. Subsequently, we present 
 the findings in the analysis section and further expand over those in the discussion. Finally, the 
 conclusion ends the thesis. 


Figure 2: Thesis Structure 
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1.5 Case Description 


The foundation of this study will be established based on an empirical study of 3XN & GXN. The 
 case company has been chosen based on its work with innovation in architecture practice. In order 
 to examine its approach of working with innovation, the firm’s approach to knowledge and related 
 processes will be studied. This will lead us to examine the transfer of knowledge between actors 
 and actants in the organisational network and its subsequent integration into practice along with the 
 challenges that this process entails. 



1.5.1 History 


The architecture company, 3XN, was founded in 1986 by Kim Herforth Nielsen, Lars Frank 
 Nielsen and Hans Peter Svendler Nielsen. The company was first named Nielsen, Nielsen & 


Nielsen, later changed to 3XNielsen. Following Lars Frank’s and Hans Peter’s withdrawal from the 
 company, the name was changed again to 3XN. The company gained reputation from its aesthetic 
 buildings and established itself as one of the leading architecture practices in Scandinavia.  


In 2007, the GXN innovation lab was established with the goal of collecting and applying the latest 
 knowledge on behaviour, materials and new technologies to the 3XN architecture practice (History | 
 3XN Architects, 2020). This initiated the interest in building materials from Kasper Guldager 
 Jensen, now CEO of GXN, and resulted in an exhibition about materials. At this point, this 
 endeavour was funded by the 3XN office. From there, the interest and focus grew broader to 
 include circularity, sustainability, and behaviour. Altogether these topics formed the research focus 
 of GXN, which was able to grow enough to detach themselves from the mother company to 


function independently (Interview, Architect 2, April 2020). This allowed GXN to extend its impact 
 by working with other organisations besides 3XN. 



1.5.2 3XN’s relation with GXN 


Although GXN is a legally independent company, it is still very bound to 3XN in its operations. 


GXN is a research entity for the built environment (Approach | GXN, 2020), which does not 


produce architectural buildings itself. Instead, GXN serves the interests of 3XN through research on 
two different levels, operational and strategic. 



(13)Operationally, GXN seeks to produce practical knowledge to be used during the designing process. 


While 3XN is busy designing and creating buildings for clients, GXN focuses on innovation and 
 acquiring the latest knowledge in their focus areas to create methods and tools for the architects 
 (History | 3XN Architects, 2020). This knowledge should be transferred to 3XN in order to be 
 implemented in the design processes. By introducing new knowledge concepts, 3XN hopes to be 
 able to produce better architecture, taking into account new dimensions such as circularity, 


behaviour or new technologies. GXN works as an internal innovation consultancy, encouraging the 
 implementation of new tools and methods in practice. This happens through the 3XN projects 
 where researchers and architects work hand in hand to implement the produced knowledge most 
 effectively. Strategically, GXN’s responsibility is to anticipate the future needs of the building 
 industry and provide this information to 3XN (Interview, Researcher 3, April 2020). GXN aims to 
 envision the future requirements of the industry based on research (Interview, Manager 1, April 
 2020). This allows 3XN to be innovative in their design and process, ultimately benefiting the 
 projects and the clients (Interview, Researcher 1, March 2020). 


To sum up, GXN serves 3XN on both strategic and operational levels. GXN provides knowledge 
 and tools for 3XN, meant to be implemented in the design processes and used by the architects. 


Through research, GXN is able to define the future needs and requirements of the built 


environment. In this way, GXN is a strong competitive advantage for 3XN, supporting the business 
 development of the company (Researcher Interview, Researcher 2, April 2020). Inversely, 3XN 
 provides visibility to GXN in the industry by integrating its resources in the projects. This further 
 encourages other companies to work with GXN. This helps GXN to gain independence and 
 establish itself as a company recognised for its specific services. This shows a mutual dependence 
 between the two companies, both benefiting from the work and capabilities of the other one. 



1.5.3 GXN’s Strategy & Framework 


GXN defined three design strategies, also referred to as pillars, which give the organisation a 
concrete framework to push the boundaries of architecture and design. Namely, those are behaviour 
design, circular design, and digital design. Partly emerging from interest, partly from necessity, the 
three pillars direct GXN’s efforts to react to the increased complexity of the architectural world 
(Interview, Researcher 3, April 2020). Throughout the past decades, the capabilities of the building 



(14)industry strongly progressed, based on technological advancement, technique and materials. Today, 
 a building is a complex piece of machinery, having to comply with norms and laws while taking 
 account of environmental and social expectations (Interview, Architect 2, April 2020). As numerous 
 agendas are influencing the practice of architecture nowadays, GXN selected three overarching 
 research areas to which they adhere. 


Behaviour design seeks to respond to the social expectations of architecture, in order to improve the 
 well-being of the building users. A concrete example of behaviour design is the implementation of 
 large, open and central stairs in offices, schools, or other buildings. Those principles were, for 
 example, implemented in the Ørestad Gymnasium project that was built by 3XN. According to 
 GXN, such designs encourage social synergies and interactions and further promotes knowledge 
 sharing outside of the classrooms by creating a social space at the centre of the building. Those 
 conclusions, underlying the importance of stairs for social relations, emerged from a 


post-occupancy evaluation carried out by GXN themselves (GXN, 2020). 


The second pillar, circular design, focuses on the imperative for architecture to consider its impact 
 on the environment. Circularity is a method to produce more sustainably, GXN’s ultimate goal, by 
 concentrating on the resources’ cycles, and how those can be redefined and reused throughout their 
 life cycle. This currently represents a significant issue in the building industry. Most constructions 
 are designed to be used and demolished without consideration of the potential reusability of the 
 materials. This creates a large amount of waste that could be reintegrated in the system and used 
 again. In order to push towards a change in the industry, GXN published a book, Building a 
 Circular Future (Jensen & Sommer, 2016). This book aims at breaking down circular design and 
 provides principles, tools, study cases and overall best practice advice to follow (Interview, 
 Researcher 1, March 2020). Jensen & Sommer (2016) further explain the purpose of the book as 
 followed: “With ‘Building a Circular Future’, we want to challenge and rethink the way we use and 
 reuse resources in the building industry, and ultimately eliminate the concept of waste.” (p.II). 


Lastly, digital design answers to the continuous technological development of our society by 
leveraging the newly established capabilities. This includes a wide variety of fields, from sensors 
and smart buildings, to 3D printing, robotic constructions or Augmented and Virtual Reality 
(Interview, Researcher 1, March 2020). The Artificial Intelligence project we took part in last year 
is a good example of such efforts. As previously explained, the 3XN/GXN organisation wanted to 



(15)explore the potential ways of implementing artificial intelligence within their processes and 
 projects. This initiative resulted from the observation that AI will undeniably become a significant 
 tool in any industry, which pushed the organisation to explore the capabilities it offers. 


Thereby, the establishment of the three pillars concretely defines GXN’s domains of competences, 
 and serve as guidelines for the organisation. Without those, GXN might explore too many and too 
 diverse fields of interest. 



1.5.4 GXN’s Objectives 


The three design strategies work together to support GXN’s main goal and purpose: to change the 
 built environment for the better and allow humanity to benefit from it (Interview, Researcher 2, 
 April 2020). GXN’s objectives are further depicted by Kasper Jensen in a presentation about the 
 company (2020). He says: “GXNs vision is to create buildings that affect positively the world we 
 live in — both architecturally and environmentally” (p.28). GXN aims to be part of building a 
 solution to reduce the CO2 emissions created in the production of the built environment (Interview, 
 Researcher 1, March 2020). This means influencing and shaping the framework within which 
 architecture takes place rather than being subjected to it from imposed legislations (Interview, 
 Researcher 3, April 2020). GXN aims to challenge the status quo of the industry and change the 
 current practice by gathering and implementing different fields of knowledge in the architectural 
 industry (ibid). The application of new fields of knowledge represents the main task and goal of the 
 GXN organisation and occupies most of the researchers’ daily work.  


To achieve such objectives, GXN relies on two main beliefs: multidisciplinarity and open source 
 (Interview, Manager 1, April 2020). GXN researchers are not required to be experts in all fields 
 they are engaged in, but rather understand how those specific fields can help the development of the 
 architecture practice. While relying on the experts to provide the field-specific knowledge, the 
 researcher is interested in understanding the potential impact and implications of this knowledge 
 onto the built environment, the industry at large and the design process (Interview, Researcher 1, 
 March 2020). Referring back to the Artificial Intelligence example, the researchers have to 
 understand what AI is capable of providing in the context of architecture and the company. 


However, they are not required to understand the coding and computing technicalities of AI. For 
this, they can make use of AI experts, which will be able to build the solutions envisioned by the 



(16)researcher. Open source, on the other hand, relates to knowledge sharing, once solutions have been 
 established. As previously mentioned, GXN seeks to impact the industry at large. In order to share 
 knowledge externally, all projects are translated into presentations that are published online, free of 
 charge and available to download for anybody interested (Interview, Researcher 1, March 2020). 


For instance, the Building a Circular Future book is available on the GXN website and can be 
 downloaded freely. In this way, the researchers’ responsibilities are to find the relevant themes, find 
 companies working with those, bridge the gap between the experts and the architects, and bring the 
 knowledge to the industry (Interview, Researcher 1, March 2020).  



1.5.5 GXN’s Independence & Funding 


GXN’s objectives and responsibilities reveal the fundamental difference in the nature of work 
 between 3XN and GXN. In contrast to 3XN, GXN does not build architecture, but rather thinks and 
 does research about it. GXN is not subjected to the high-risk factor pressuring the architects and the 
 completion of the projects. The ordinary business model of an architecture practice does not allow 
 for exploration besides the projects (Interview, Researcher 4, April 2020). Commonly, the 


architecture businesses are constrained by competition deadlines, and the need to win commissions 
 to keep the business afloat, the large majority of time and resources are dedicated to one purpose: 


winning competitions to generate revenue. Moreover, considering the significant amount of money 
 invested in large buildings, the clients are highly risk-averse and very cautious about the integration 
 of new technologies or solutions that have not been widely established because of costs and 


legislations (Imrie and Street, 2009). On top of that, the vast amount of actors and stakeholders 
 involved in an architectural project complexifies its successful completion, as they all have to work 
 in accordance with each other throughout the project. Therefore, the complexity of the projects 
 increases the risk for the investors and developers, further discouraging them from exploring new 
 opportunities (Interview, Researcher 1, March 2020). In this way, the conventional architectural 
 practice seeks to lower risk as much as possible to match the investors’ interests (Imrie and Street, 
 2009). 


Nevertheless, GXN was able to distance itself from the notion of risk by finding different funding 
strategies. As a legally independent company, GXN does not rely on 3XN for funding but instead 
capitalises on the very nature of the company: a research-driven entity. Having those competencies 



(17)at its heart, GXN is entitled to apply for research funding, both on a national and European level. 


The primary source of financing comes from funds, private or public, supporting research in the 
 industry. GXN thus applies for funding regarding specific projects to funds such as the EU or 
 Danish government fund, the Realdania fund or the Environmental Protection Agency, to name a 
 few. The allocation of funding depends on the ability of GXN to find an alignment with the fund’s 
 interests. The funds have their own agendas, which GXN closely keeps track of in order to propose 
 relevant projects. Thus, the projects can be defined in two different ways. First, through a 


straightforward application, for cases that have been selected by GXN itself. Or second, through a 
 direct conversation with the fund, in order to find common ground and interest for both parties 
 (Interview, Researcher 3, April 2020). 


Nonetheless, GXN also generates its own revenue through consultation. Having established a large 
 body of knowledge, GXN’s consultancy business aims at supporting 3XN. Additionally, GXN also 
 works independently from 3XN and provides external consultancy or architectural practices seeking 
 to integrate sustainability and behaviour in their projects. Generally, these clients are developers 
 interested in implementing its knowledge in their projects. To do so, GXN works with the architect 
 firm in charge of the design by providing advice and supporting the integration of sustainability and 
 human-centred design through digital tools (Service|GXN, 2020; Interview, Researcher 1, March 
 2020). 



1.5.6 GXN’s Role 


GXN researchers have the time and resources the architects usually lack. They have the ability to do 
 research, ask the open-end questions, explore new trends, new technologies, new ways of designing 
 and think architecture as a primary occupation (Interview, Researcher 1, Researcher 3, April 2020). 


Consequently, all the research undertaken at GXN aims to impact both architects themselves and 
 the projects, change the way they think about architecture, and allow new perspectives to enter their 
 work. It enables the architecture practice to evolve, aligned with the framework they established. 


Through the research, GXN seeks to forecast the future needs of the industry, and find knowledge 
to answer those needs (Interview, Researcher 3, April 2020). Furthermore, they are required to 
translate that knowledge in order to make it understandable for the architects to be able to use it, 
with the abilities they have. This translation is crucial because the architects are not able to make 



(18)use of the scientific knowledge GXN works with if not made applicable to their practice. GXN’s 
 role is thus to instrumentalise the knowledge they produce and transform practical tools in a 
 project-specific way, for 3XN to apply to practice, and make the design based on informed 
 decisions (Jensen & Sommer, 2016). 


To summarise, GXN has three main goals, divided according to different time frames and for which 
 its role is different. In the long term, GXN wants to impact the built environment and push the 
 global industry to create human- and ecological-centred designs, by making use of the current 
 technological advancement of our society. The goal of changing the built environment goes beyond 
 the building itself. Here, GXN’s role is to participate in the creation of a sustainable vision for the 
 architectural industry and the built environment, and outline what they believe the future practice of 
 architecture should be (ibid). In the medium term, GXN takes on a supporting role for the business 
 development of 3XN companies. As previously mentioned, a major part of the researchers’ work is 
 to do research and create tools for the 3XN architects to apply this knowledge. A central purpose for 
 GXN is to keep 3XN ahead of the curve. Hence, GXN has a strong business-oriented role in the 
 organisation, as the knowledge it accumulated offers a significant competitive advantage to 3XN. 


Lastly, in the short term, GXN’s main goal is to stay afloat and financially viable. Knowledge is, 
 therefore, necessary to sustain themselves, as it can be leveraged and capitalised through its 
 consultancy activities. In this way, the role of GXN is to build a strong body of knowledge, and 
 grow in a stable manner in order to keep this knowledge within the company (Interview, Researcher 
 1, March 2020). 
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Chapter 2: Background 


This master thesis explores the conditions for innovation to take place in the architecture industry 
 and seeks to understand the process of knowledge transfer within a professional practice. Based on 
 the 3XN/GXN case. In order to fully depict the topic, it is vital to grasp the underlying concepts 
 from which this study emerges. We have chosen to examine dilemmas within which innovation is 
 produced in the architectural field and how it influenced it through the scope of a trichotomy 
 consisting of architecture as practice, as business and as knowledge. The following section unveils 
 each of these elements, first from a broader perspective and gradually unfolding the finer details. 


We will explain the elements individually and further elaborate on their relation to one another in 
 the discussion.  



2.1 Architecture as Practice 


The practice of architecture is highly respected and considered prestigious, but its core discipline 
 and specialised domain have hardly been agreed on (Blau, 1984). The architect is considered as an 
 expert in different fields at the same time, able to merge aesthetics, technique and sociology within 
 the same profession, and still consider oneself as an artist. The expertise asserted the architect to a 
 superior role, placing her on a pedestal of knowledge and understanding of the surrounding 
 environment (Duffy & Rabanek, 2013). This is equally supported by the importance given to the 
 architect by the client, presenting different levels of obstacles - aesthetic, environment, technical, 
 social - embedded in a single project and offering significant retribution for its successful 


completion (Blau, 1984; Larson, 1993; Yarrow, 2019). However, throughout the 19th and 20th 
 century, architects failed to create a tangible and shared body of knowledge for the industry based 
 on previous projects, research, and clients requirements (Duffy & Rabanek, 2013). More recently, 
 rather than taking into consideration the ethical impact of the building on the environment and the 
 social, the practice was more interested in the short term benefits of delivering projects (ibid). 


Moreover, with globalisation and the ever-growing capabilities of the industry, the projects 


undertaken are bigger, more elaborated and are increasingly complex (Interview, Architect 2, April 
2020). Consequently, the role of the architect as a coordinator has slowly been taken away with the 



(20)introduction of new professionals that are specialised in their own phase of the project. Those are 
 contractors, engineers, experts and other intermediaries responsible for the execution and realisation 
 of the projects. Ultimately, the increasing complexity of the projects diminished the role of the 
 architect to be one contactor amongst many others. 


In order to re-establish their position at the centre of the industry as a coordinator, the architects 
 have to redefine their capabilities. The historical focus of design centred on aesthetics values is 
 outdated, considering the current expectations towards the built environment building. Therefore, 
 the integration of new domains of knowledge seems to be necessary for the architects to find 
 relevance in their industry. The new domains are expected to go beyond the aesthetics value of a 
 structure to consider its environmental and social dimensions (Duffy & Rabanek, 2013). The 
 integration of such considerations in the design process allows the architect to take on a bigger role, 
 considering the contemporary expectations of the built environment. In this attempt to modernise 
 the practice, the use of technological tools is essential in order to be relevant. The architect, 
 therefore, has to develop new capabilities in relation to new technological tools required for the 
 advancement of the practice (Aksamija, 2016). 



2.2 Architecture as Knowledge 


The practice of architecture relies on scientific knowledge for its completion. Science, physics and 
 building technologies are the building blocks of the practice, without which the planning and 
 construction of any structure would be impossible. Simultaneously, tacit knowledge is at the heart 
 of the conception and judgement of architecture. Throughout the years and professional 


experiences, architects develop a base of tacit knowledge. This knowledge is bound to the context, 
 which the architect can analyze and respond to based on intuitions, instincts and feelings (Interview, 
 Researcher 4, April 2020). The design solutions provided by the architect proposes result from 
 implicit reasoning (Foqué, 2010). Tacit knowledge is developed individually, under no specific 
 rules or guidelines. Therefore, all architects have developed their own tacit knowledge, explaining 
 their different solutions to a design case. This disparity in solutions is unique compared to 


professions such as medicine, engineering or law which relies on a robust knowledge base to guide 
 actions and make decisions (Foqué, 2010).  


Moreover, the judgement of contemporary architecture is consistently based on subjective criteria, 



(21)distant from the hard sciences. Rather, the evaluation is based on the tacit knowledge of fellow 
 practitioners, arguing over senses, well-being or innovation (Foqué, 2010). In this way, the 
 knowledge of architecture currently finds itself between the hard facts of science and the softer 
 intuition of arts. 


This shows that architecture misses a concrete and robust base of knowledge, subjectifying the 
 process of decision making at all levels (Foqué, 2010). Therefore, the integration of new domains of 
 knowledge, such as sustainability and behaviour in practice seems to provide a concrete solution to 
 this problem (Duffy & Rabanek, 2013). Those new domains of knowledge can effectively challenge 
 the architect’s instinct in order to verify the validity of tacit knowledge. Exploring new fields of 
 knowledge can offer new and tangible perspectives on certain dimensions that have always been 
 evaluated implicitly by the architects. In this way, the integration of new domains of knowledge 
 challenges the way the architect thinks and allows to redefine the knowledge base of the practice 
 (ibid). Other fields can provide a more robust set of guidelines and rules for the practitioners, 
 therefore less reliant on the individual’s tacit knowledge. 



2.3 Architecture as Business 


The business of architecture strongly influences the development of the practice due to the 
 economic imperatives surrounding it. Innovation is a means of differentiation and 


commercialisation in the industry. Because architectural firms depend on the interest of the clients 
 to fund projects, innovation is a central focus point for the establishment of a viable company. 


Therefore, besides its use as a tool to redefine society, its norms, respond to environmental 
 challenges and produce for the well-being of humanity (Aksamija, 2016), innovation is equally 
 important in order to stay relevant and attractive in a highly competitive market (Blau, 1988; Duffy, 
 2012). Consequently, to the prioritisation of the financial viability of the firm, the business 


imperatives pressures the practice to be more professionalised, explained, dissected and 


documented. Simultaneously, the increased complexity of the organisation supports the need for a 
 more professionalized environment, aspiring to create a more business-like setting. These 


bureaucratic features are translated into a hierarchisation of the executive levels, departments and 
specific responsibilities for each employee in order to attain the necessary standard of efficiency 
required to stay competitive in the market (Blau, 1988, Stang Vaaland, 2018). 



(22)The introduction of managerial methods and organisational structure of architecture offices reflects 
 a focus on economic benefits (Blau, 1988).  


However, the current ‘businessification’ of the field suggests that the underlying motivation might 
 be different. The establishment of environmental legislations (Building Regulations), as well as the 
 creation of sustainability certifications (DGNB, 2020), shows the imperative need for the building 
 industry to take this matter into serious consideration. This is further encouraged by society's 
 expectations towards companies to be more responsible in their actions. 


In this regard, the implementation of new fields of knowledge then takes the role of a competitive 
 advantage to attract clients and projects. The integration of innovation seems to have become a 
 means for commercial purposes. By stating this, we do not question the belief of innovation in 
 architecture businesses. Rather, we suggest that it became a prerequisite for companies to keep 
 growing and staying relevant in the market. 



2.4 Innovation in Architecture  


Innovation is inherent to architecture and its values. According to Schumacher (2011), innovation is 


“a crucial aspect of architecture’s societal function” (p.394) and marks all great architecture. Both 
 in society and architecture, the status quo does not prevail. The environment does not reproduce 
 itself. It is constantly questioning, challenging and redefining itself in order to evolve. 


The importance of innovation in architecture lies in the role of the practice to shape society. 


Architecture is a product of its environment while concurrently producing it (Schumacher, 2011; 


Larson, 1993). Architecture is constantly defined by society and its norms while simultaneously 
redefining it and its evolution (ibid). Innovation responds to society’s needs with the available tools 
while creating new needs to which innovation will answer. Crucial to the nature of architecture, 
innovation is meant to reflect the development of the society it is embedded in. Beyond the 
presentation of aesthetically pleasing and useful structures, the architect bears the fundamental 
responsibility of designing the space society evolves in, and the way society will act and interact in 
the space. This notion of architects as designers of the social, public and collective is in constant 
opposition to the aesthetics and artistic practice of architecture (Blau,1984; Larson, 1993; Yarrow, 
2019). In other words, a tensed relationship between the content of architecture - the building itself - 
and the context in which the architectural work is taking place - the macro influences - exists.  



(23)Innovation has to be useful, meaningful and create value in order to be relevant in its environment 
 and to be adopted by society (Aksamija, 2016). The only way for the project to be socially 


recognised and approved is to present its originality and innovation in terms of social benefits, 
 financial opportunities and environmental advantages (Losasso, 2014). It is the adoption of new 
 practices, accepting the shift and evolution of the status quo and the establishment of new norms 
 that transforms the invention into innovation, securing the importance for the community around it 
 (Tuomi, 2006). 
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Chapter 3: Theoretical Framework 


This chapter provides the theoretical foundation of our study and is constituted of three main parts. 


The first part introduces Actor-Network Theory, which is the overarching theoretical framework for 
 the thesis. After having explained the main concepts, forming the theory, we dive into the 


Circulatory System of Scientific Facts. This forms a framework to understand how the relevance of 
 knowledge is confirmed and can be pursued by GXN is accepted and used in the organisation. 


Thereafter, we focus on the central concept of ANT: Translation and its four moments: 


Problematisation, Interessement, Enrolment and Mobilisation. Through the concept of translation 
 and its four succeeding phases, we illustrate how the knowledge produced by GXN is transferred 
 across the organisation and understood by the 3XN architect. In the second part of the theoretical 
 framework, we review Aristotle's three Intellectual Virtues. This helps us understand the complexity 
 of the task of transferring knowledge, as the GXN researcher has to make use of all three of her 
 virtues: Techne, Episteme and Phronesis. Lastly, the third part dwells on the concept of Trading 
 Zones coined by Galison (1979). Here, we explain how two fundamentally distinct entities find 
 ways of learning from each other by creating a shared space and facilitated by a common language. 



3.1 Actor-Network Theory 


Actor-Network Theory (later referred to as ANT) has through its origin been subjected to many 
 adjustments and modifications with efforts to optimise the theory. Since the emergence of the 
 concept in the early 1980's, ANT has continuously been developed. One of the first substantial 
 theories was Callon, Law & Rip’s book - Mapping the Dynamics of Science and Technology (1986) 
 - where the aim was to study the origin of scientific and technological breakthroughs and the efforts 
 that it entailed. ANT has since the 80’s been used to study very diverse areas, which required 
 constant refinement for it to be fitting for the respective purpose.  


Latour & Woolgar (1987) studied the way which social constructions established scientific facts in 
 laboratory settings. This was one of the main works establishing the social nature of sciences. In 
 this book, it was explained how knowledge is a social product caused by the network of 


heterogeneous materials. This idea of knowledge only being able to be embodied in people and take 



(25)shape in material forms was a vital insight in relation to this study. It supported the necessity of 
 studying knowledge transfer in a rather new architectural setting where a research lab is connected 
 to an architectural organisation. 


Additionally, Law (1992) explains the importance of examining power in organisational settings. 


He argued that power is nothing in itself. Power only appears when it is exerted between humans or 
 non-humans, thereby causing an action. In this way, power creates patterns of relations. It 


establishes hierarchical effects in a network. This was of great importance in relation to the case of 
 GXN and 3XN in order to examine how the organisational effects influence the flow of knowledge 
 between the two entities. 


Yaneva has been a prominent author in the assessment of how architectural organisations operate 
 (2005, 2008, 2009) and mapping out controversies in architectural networks (2012). Her work has 
 been very influential in understanding how architects imagine and approach design. In Scaling Up 
 and Down: Extractions Trials in Architectural Design (2005), she examines how the interaction 
 between the architect, the shapes and different materials stabilises the process results in the physical 
 manifestation that is architecture. Her perception of architectural networks through the scope of 
 ANT has been vital in understanding how to approach the settings and relations in an architectural 
 context.  


Actor-Network theory seeks to understand and outline the underlying complexities of reality. In that 
 respect, the use of ANT is as much a method of examination as it is a theory. ANT is a sociological 
 theory interested in the emergence of social networks through the relations and associations 


between different actors (Fenwick, Tara and Edwards, 2010). Actors should be considered as any 
element, human or non-human, which create links with other surrounding actors. The actions that 
these actors are able to perform through their relations is the agency (Law, 1987). Centred around 
the concept of generalised symmetry, human and non-human entities, such as computers, books and 
other objects, should be considered of equal importance in the network. The symmetry underlines 
the necessity to examine both humans and non-humans with the same interest as the relations 
between the various actors are essential for any action to take place (Jensen, 2005). There has been 
a tendency of overly emphasising the human participants in a network to outline the sociology of 
things and underestimate the important roles that non-human materials have in the context 



(26)(O’Connell et al., 2014). This does not portray the true relation between actors and fails to show 
 how the human and non-human actors are mutually dependent. 


Additionally, when making use of ANT, it is necessary to not assume anything prior to the initiation 
 of a study. It is necessary for the researchers to have a clean slate when approaching the 


examination of the problem at hand (Law, 1992). An important concept is the black-box, which is 
 unfolded with the use of ANT. This was the goal of Latour & Woolgar (1979) in their effort to 
 examine the establishment of scientific facts in laboratory settings. Processes which seem to be 
 incomprehensible and black-boxed to people outside of the specific profession can become 


transparent by following the progression through the participating actors. It is with a similar goal of 
 this study to unfold the black-box of knowledge transfer between researcher and architect where 
 knowledge becomes able to travel from GXN to 3XN.  


In our case, ANT was chosen to be the theory applied as the process of innovation and the creation 
 of knowledge in an architectural setting was the object of analysis. There are many different human 
 and non-human actors in this process that are necessary for new knowledge to emerge. Therefore, 
 the relations between the different actors was seen as the natural approach to examine this field. As 
 ANT focuses on the relations and links between the social and material, it is possible to see how 
 knowledge travels through the organisation’s network.  


In ANT, the actors are considered as any entity that modifies conditions in an institution or causes 
 an altercation of relations between the entities. Together, the related actors shape the heterogeneous 
 network. Law (1992) argues that every phenomenon is a product or effect of the network. The effort 
 of this paper is to examine the way in which the phenomena occurs. As ANT studies the 


particularity of certain phenomena, the network can be infinite, as there are numerous relations to 
 surrounding elements. Therefore, the analysts are required to make a conscious decision of how to 
 delimit the particular network that is the object of examination. It is unavoidable to make the 
 network a subject of simplification based on the analysts’ delimitation. This is done by framing 
 which objects and subjects that should be included and considered as actors in this case. The actors 
 are then defined by the actions that they perform and what that means for the relation between other 
 actors (Latour, 1999). 


Furthermore, it is necessary to initiate the analysis in medias res (Justesen, 2017). The research 
topic that has been chosen for this study is based on the case organisation and what was shown to be 



(27)a dilemma at this point in time. Therefore, it is necessary to immerse into the context that has been 
 illustrated through the conducted interviews and the acquired organisational papers.  


In this paper, the process of translation will be examined in the case organisation. The translation is 
 concerned with how connections are made and what the results of the connections are. The network 
 emerges from the ability of the actors to change one another in order to foster connection points. In 
 other words, translation represents the alignment of actors that form the chain of reactions. In our 
 case, the translation is what enables knowledge to move across the network formed around 3XN 
 and GXN. From the research done by the GXN researchers to the practical implementation of that 
 knowledge in an architectural project. In this way, by examining the translation, we seek to study 
 the process through which knowledge is transformed, through different actors in order to be used in 
 architecture. In this relation, the indispensable actors that mediate this process to happen will be 
 assessed.  


Before addressing the process of translation between GXN and 3XN the context in which the GXN 
 researcher seeks to establish scientific facts will be assessed (Latour, 1999). 



3.1.1 Circulatory System of Scientific Facts 


In Latour’s published work Pandora’s Hope - Essays on the Reality of Science Studies (1999), he 
 provides a framework for how scientific facts are influenced by five different elements that 
 constantly have to align in order for the fact to be established. The model of this system is named 
 The Circulatory System of Scientific Facts. The model illustrates five loops that are reciprocally 
 influencing and mutually dependent, but all vital in the process of establishing something as a 
 scientific fact. The five loops of the circulatory system are Mobilisation, Autonomisation, Alliances, 
 Public representation and Links and knots. Each of these five elements is just as important as the 
 other and should be considered as indispensable and jointly bound to one another.  


The purpose of applying this model is to illustrate how knowledge deriving from research becomes 
an accepted fact in the broad context in which the GXN researcher operates.  



(28)Figure 3: The Circulatory System of Science 


Mobilisation of the World 


The first loop of the Circulatory System of Scientific Facts is called mobilisation of the world. The 
 mobilisation of the world is concerned with the instruments that the researcher makes use of to 
 obtain the scientific knowledge. As Latour (1999) explains, this loop is concerned with 


progressively loading non-humans actors into the context. It revolves around obtaining the 


resources that can mobilise the ‘objective knowledge’ and make the researcher able to voyage into 
 the world of science to collect new knowledge. These non-humans that Latour speaks of are 
 instruments that the researcher makes use of allowing access to the database where the knowledge 
 is stored. The aim of this loop is to discover which tools that are essential to make use of in order 
 for the GXN researcher to obtain the right information for a specific purpose through their research. 


Autonomisation  


The second loop concerns the autonomisation of science. In this phase, the researcher seeks to 
establish confirmation of the findings that were discovered through research. This happens in 
dialogue with the researcher’s colleagues. In this stage, people who share the same educational 
background and profession help validate the relevance of the researcher’s findings. One of Latour’s 
main arguments in this relation is that researchers have no credibility if they stand alone. Therefore 



(29)it is necessary to have like-minded people verifying the particular piece of knowledge. If the 
 researcher aims to resolve any type of controversy, it has to be a collective effort, thereby 


underlining the importance of establishing new networks (Tabak and Willson, 2012). Discussing the 
 finding with colleagues is a vital aspect in evaluating the relevance of the knowledge. This process 
 can be compared with the world of academia where studies are reliant on peer reviews before its 
 credibility is accepted (Latour 1999). 


Alliances 


Alliances is the third loop of the circulatory system. As Latour (1999) argues, scientific facts have 
 to establish alliances with entities that can legitimise and justify the creation of a new research area. 


These alliances extend beyond the boundaries of the research lab, GXN. This aspect is crucial for 
 knowledge to become acknowledged outside of the group of colleagues. It is through this that the 
 credibility of a research topic of a specific finding of knowledge can become supported (Tabak and 
 Willson, 2012). Alliances with the powerful individuals or entities that can support the research, 
 therefore, have to be established and cultivated (Collins and Butler, 2019). As explained in the case 
 description, GXN has different functions and is dependent on different types of support. This is 
 both from the acknowledgement from management in GXN and 3XN, governments and funds that 
 can support the organisation economically and the architects who can verify the applicability of a 
 developed tool. Latour explains that the military has to accept the science of physics in order to 
 understand how their weapons perform. These are two different worlds which would not previously 
 have had any relations if their devices did not require them to understand the laws of physics 
 (Latour, 1999). In the same way, GXN has to comprehend what the interests of society, 
 governments and funds are in order for them to be supported. Therefore, GXN should aim to 


establish alliances with these large institutions as well as establish an alliance with the architect that 
 receives the design tool and confirms its value. These alliances are never given but require an effort 
 to create and the willingness to nurture these. 


Public Representation 


The creation of scientific facts means that things that were previously perceived in a different way 
will be modified. Latour states “(...) for what is science for if not to modify the associations of 



(30)people and things?” (Latour, 1999, p. 105). Such a modification of associations may come as a 
 surprise to most people if it just appeared out of nowhere. To avoid this, the fourth loop, Public 
 Representation, Latour explains, is a necessary element to make sure that new discoveries in science 
 are not opposed by the outside world. The public’s (or any other entity with strong institutional 
 power) arguments for or against a scientific finding can heavily impact the funding of a research 
 venture. This loop will help to understand under which circumstances the researcher is able to 
 represent the knowledge in order to make it comprehensible in other domains. This both accounts 
 for when representations are shared externally to the organisation or if it concerns the researcher’s 
 representation of knowledge that can be transferred to the practicing architect. The fourth loop of 
 the circulatory system requires the researcher to have other competencies than what is required to 
 do research. It requires skills in translation of knowledge in a way that seems appealing for the 
 public. If this is not the case, the modification of a discipline will not be accepted by practitioners 
 and not be able to obtain funding, and the researcher’s discovery will face a resistance strong 
 enough to deteriorate the previous loops (Latour, 1999). 


Links and Knots 


The fifth and final loop of the circulatory system of scientific facts is the links and knots. This is a 
 central loop that holds all of the previous loops together. This is the fragile nucleus of the model. Its 
 circulation can be interrupted, thereby causing the harmony to cease (Tabak and Willson, 2012). If 
 the science study is not able to acquire the public support needed or a change of instruments 
 happens which does not enable researchers to access the right knowledge, the circularity of the 
 system will be dissolved (Collins and Butler, 2019). In this way, if the funds choose not to support 
 GXN in their endeavours to optimise the built environment through their research ventures, the 
 business will not be able to sustain itself. If managers enabling the continuation of a research 
 project decide that a specific project is not of value, the researcher’s findings will be deemed as 
 futile. If the architects are not able to make use of the representation of knowledge in the design 
 practice, the value behind the research and its representation will not be of value.  


There are many factors that can influence these links and knots of the system. They will be outlined 
in relation to the role that GXN has and how it is placed within the network of actors upon which 
the research labs depend. We will strive to outline these core processes that make GXN able to 



(31)perform successfully along with the challenges and complexities of the researcher’s practice that are 
 entailed in the previous four loops of the circulatory system. 



3.1.2 Translation 


The concept of translation is at the heart of ANT. Examining the translation that happens 


throughout the relations of actors in the network means to examine how the emergence of elements 
 take place. In our case, we seek to study how knowledge that the GXN researcher has embodied, 
 travels through a heterogeneous network of materials to ultimately be embodied by the architect 
 who can utilise it in their architectural practice.  


To investigate the process of knowledge transfer throughout the network of 3XN and GXN we have 
 made use of Callon’s four moments of translation. In his study The Domestication of the Scallops 
 and the Fishermen of St Brieuc Bay, Callon (1986) addresses the controversy between the 


economical and sociological nature of the decline of scallops in St Brieuc Bay. He does so by 
 examining how there are conflicts arising between the economic imperatives from the fishermen 
 and the biological nature of scallops. To assess this discrepancy of interests between the two 
 groups, he presents four moments of translation that aids in locating how the problem emerges. In 
 the same way, we have examined these three moments of translation in the context of the networks, 
 GXN and 3XN, in order to shine light upon how the process of knowledge transfer emerges. This is 
 with the effort to unfold a blackboxed process of elements that are usually hidden under the surface 
 of reality. Explaining the role of objects and subjects is of high importance. Thereby, outlining their 
 relationships is to open up the previously black-boxed process to examine how things develop 
 through the network (Jensen, 2005).  


The four moments of translation and the related concepts which will be used in this study will now 
 be explained. 



3.1.3 Four Moments of Translation 


Problematisation 


The first moment of translation concerns the problematisation phase. At this stage, the actors that 
are involved in the studied dilemma are discovered. In order to do so, it is necessary to consider the 



(32)nature of the problem and which actors can become part of the solution. The problematisation is as 
 much about discovering the problem as it is concerned with involving the right actors to impose the 
 change required to reach a solution to the problem. Some actors are defined as indispensable in 
 reaching a solution to the problem. They have to be convinced to participate in the new network 
 through negotiation, which will be elaborated in the next moment of translation.  


The primary actor is considered as obligatory passage points due to the capabilities that they hold 
 are vital. It is, in this moment of translation, necessary to define the actors, their identity and their 
 relation to other actors in the network. In Callon’s (1986) work about the domestication of scallops 
 he identified three main actors who could be considered as stakeholders in this relation: 


1. The fishermen with economic interests 


2. The scallops with interests in survival and reproduction 


3. The scientific colleagues who should support the researchers’ findings in order for it to 
 become accepted as a scientific fact  


In the same way, we have identified three main actors who are involved in the process of 
 knowledge transfer from GXN to 3XN. 


1. The GXN researchers whose job is to do research in topics that can optimise the future of 
 the built environment and provide architects with the tools to create informed design 
 2. The tools that they use to materialise the scientific knowledge into something that is 


accessible and applicable for the architect. These tools are useful through their capability to 
 illustrate scientific knowledge in a simplified manner so people outside of the GXN context 
 can comprehend the main ideas of the research. 


3. The architects who are the receivers of the tools. The tools can support them in their effort to 
 make the decisions in their design based on new parameters.  


In this case, the primary actor is identified as the GXN researchers. They try to establish the 


networks which facilitate the change, thereby proposing a solution to a problem. This problem may 
not have been identified yet by the 3XN architects. Thus, a negotiation between the actors has to 
take place in order for relations to be established and the problem along with its solution become 



(33)acknowledged. The problem identified, the architects do not have the resources to find a solution to 
 the problem. This is what the capabilities of GXN researchers enable. The problem can therefore 
 also originate from the architects, but they are still required to involve a GXN researcher in order to 
 figure out how to properly solve this.  


Interessement 


Interessement concerns the involvement and convincing of actors to join the network. The effort to 
 establish the new network should convince the actors that it will make them able to reach the 
 desired and shared goal. This moment of translation entails negotiations between the actors, where 
 it should become clear for the new actors that they will benefit from participating in the new 
 network. Through the moment of problematisation, the necessary actors to include in the problem 
 and solution were identified. The moment of interessement is dependent on the confirmation and 
 acknowledgement of the identified actors. They have to be willing to establish the new relations in 
 order for a network to emerge. In other words, the interessement is about establishing alliances with 
 other entities that can stabilise the new network. If the alliances are weak and not being nurtured, 
 the linkage will not hold the network in place and the proposed solution to the problem will be 
 unsuccessful. To avoid the weak links, interessement not only considered the important actors to 
 include in the network, but also those who should be excluded (Fenwick, Tara and Edwards, 2010). 


As Callon (1986) explains, the researchers conducting the study of the dilemma of large-scale 
 fishing scallops in St Brieuc Bay identifies the roles and relations between the fishermen, the 
 scallops and the scientific colleagues. Through the proposed solution, each of the three have to 
 confirm the validity of the solution. With the interessement verified by each entity, they agree to be 
 influenced by the new actors where additional actors, which were not previously related to the 
 actors are introduced. The moment of enrolment of new actors can therefore be initiated. 


In the case of 3XN and GXN, the researcher has to negotiate with the architect on how to involve 
new devices that can facilitate the transfer of knowledge. These devices are new actors introduced 
in the new network and should mediate the maintenance of the relations to secure the stability of the 
network. The architect has to agree with the introduction of the new actors in order for it to become 



(34)valuable. The interessement of the architect originates from the assessment of applicability to the 
 architectural practice. In order for it to be applied, it first has to be made accessible for the architect.  


Enrolment 


Through the moment of interessement, actors have accepted to establish a new network. This was 
 achieved through negotiations of roles and responsibilities. The convincing of the actors to follow 
 the primary actor, in our case GXN researchers (as well as the organisation itself), leads onto the 
 enrolment of new actors in the network. In this phase, the devices that were mentioned above are 
 included in order to achieve a shared goal. These devices add unique capabilities to the network, 
 which should facilitate the realisation of the successful solution. Latour (2005) distinguishes 
 between intermediaries and mediators as things that provide particular functions in the network. 


Intermediaries are things that transports meaning through the network without changing it. 


However, mediators have the ability to transform meaning into elements which can travel through 
 the network. In our case, the knowledge that is being transferred has to transform in order to be 
 accessible and applicable for the architect. We will therefore not consider the intermediaries in the 
 network as they are not relevant in this case. 


The moment of enrolment revolves around introducing new actors. This requires coordination 
 between actors and clearly defining the roles of each actor. The new actors that are introduced 
 should become an integral part of the network. The other actors therefore have to verify the 


competences the new actor provides. Before enrolment, the interessement has to be successful since 
 the new actor will impose a modification of relations (Callon, 1986). In this text, the actor which is 
 enrolled is a particular device that enables the fishermen to harvest the scallops while making sure 
 that the scallops are still able to reproduce. Thereby, this device acts in favor of both parties, 
 making sure the fishermen can keep fishing which is their economical imperative, and the scallops 
 can keep reproducing and avoid extinction in St Brieuc Bay. 


In our case, we suggest that technological tools are enrolled in the network as mediators that can 
facilitate a transformation of the scientific knowledge into materialised representation. This 
materialisation allows for the knowledge to be transferred between the researcher and architect 
while still holding the essential knowledge and ultimately be applied into the architectural project. 




    
  




      
      
        
      


            
    
        Referencer

        
            	
                        
                    



            
                View            
        

    


      
        
          

                    Hent nu ( PDF - 202 Sider - 2.14 MB )
            

      


              
          
            Outline

            
              
              
              
              
              
                              
    Data Thematisation
                              
    Definition of Research Projects
                              
    Challenges of Knowledge Transfer
                              
    Appendix A: Interview with Researcher 1
                              
    Appendix B: Interview with Researcher 2
                              
    Appendix C: Interview with Researcher 3
                              
    Appendix D: Interview with Researcher 4
                              
    Appendix E: Interview with Architect 1
                              
    Appendix F: Interview with Architect 2
                              
    Appendix G: Interview with Manager 1
              
              
            

          

        

      
      
        
  RELATEREDE DOKUMENTER

  
    
      
          
        
            As demonstrated in the rich international literature on the topic, modernist mass housing epitomised this development
        
      

        During  the  1970s,  Danish  mass  media  recurrently  portrayed  mass  housing  estates  as  signifiers  of  social  problems  in  the  otherwise  increasingl   affluent  anish

    
      
          
        
            The Future of Polar Heritage; Environmental Challenges in the Face of Climate Change: The 2014 ICOMOS International Polar Heritage Committee Conference
        
      

        The 2014 ICOMOS International Polar Heritage Committee Conference (IPHC)  was held at the National Museum of Denmark in Copenhagen from 25 to 28 May.. The aim of the conference was

    
      
          
        
            Udviklingen af kynisme fra politistuderende til betjent Fokus på kynismens delaspekter og arbejdsmæssige faktorer
        
      

        H2: Respondenter, der i høj grad har været udsat for følelsesmæssige krav,  vold og trusler, vil i højere grad udvikle kynisme rettet mod borgerne.. De undersøgte sammenhænge

    
      
          
        
            Transnational corporations and the environment the case of Malaysia
        
      

        Driven by efforts to introduce worker friendly practices within the TQM framework,  international organizations calling for better standards, national regulations and 

    
      
          
        
            Erhvervslivets spidser – forbindelser til ledere i øvrige toneangivende sektorer
        
      

        Ved at se på netværket  mellem lederne af de største organisationer inden for  de fem sektorer, der dominerer det danske magtnet- værk – erhvervsliv, politik, stat, fagbevægelse og

    
      
          
        
            The differences in the corrosion product compositions of Methanogen-induced microbiologically influenced corrosion (Mi-MIC) between static and dynamic growth conditions
        
      

        maripaludis Mic1c10, ToF-SIMS and  EDS images indicated that in the column incubated coupon the corrosion  layer does not contain carbon (Figs. 6B and 9 B) whereas the corrosion 

    
      
          
        
            Thehealthcare communication ofthefuture
        
      

        If Internet technology is to become a counterpart to the VANS-based health- care data network, it is primarily neces- sary for it to be possible to pass on the structured EDI

    
      
          
        
            Making our Workforce Fit for the Factory of the Future
        
      

        The Communities of Practice (CoP) are the best  way to create and connect a FIT4FoF community  centred on transferring knowledge, best  practices and future skill concepts to a wider

      



      

    

    
            
            
      
  RELATEREDE DOKUMENTER

  
          
        
    
        
    
    
        
            Going Round in Circles: the teaching of and the potential new roles of fashion designers in organizations transitioning to a circular economy
        
        
            
                
                    
                    4
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Leaving no one behind - a glimpse into the state of adoption of the Sustainable Development Goals in the Danish construction industry
        
        
            
                
                    
                    11
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Sense of place perceptions of tourism businesses: The path to authentic branding
        
        
            
                
                    
                    2
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            A Bit(e) of the Everyday- The Meaning of Meals in the New Living Units for Elderly: En bid/en lille del af hverdagen- Måltiderendes betydning i et leve- og bomiljø
        
        
            
                
                    
                    1
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            The differences in the corrosion product compositions of Methanogen-induced microbiologically influenced corrosion (Mi-MIC) between static and dynamic growth conditions
        
        
            
                
                    
                    12
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            The differences in the corrosion product compositions of Methanogen-induced microbiologically influenced corrosion (Mi-MIC) between static and dynamic growth conditions
        
        
            
                
                    
                    11
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Aalborg Universitet The Concept of Integration Zetterholm, Staffan
        
        
            
                
                    
                    29
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Aalborg Universitet Timbre Models of Musical Sound From the model of one sound to the model of one instrument Jensen, Karl Kristoffer
        
        
            
                
                    
                    248
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

      


              
          
            
          

        

          

  




  
  
  
    
      
        Company

        	
             Om os
          
	
            Sitemap

          


      

      
        Kontakt  &  Hjælp

        	
             Kontakt os
          
	
             Feedback
          


      

      
        Juridisk

        	
             Vilkår for brug
          
	
             Politik
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Få vores gratis apps

        	
              
                
              
            


      

    

    
      
        
          Skoler
          
            
          
          Emner
                  

        
          
                        Sprog:
            
              Dansk
              
                
              
            
          

          Copyright 9pdf.org © 2024

        

      

    

  




    



  
        
        
        
          


        
    
  
  
  




     
     

    
        
            
                

            

            
                                 
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


