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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.  
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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 
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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? 
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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.  
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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. 
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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 

12 



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 
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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 
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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 
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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 
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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 
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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, 
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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). 

20 



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.  
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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 
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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 
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(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 

25 



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.  
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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 
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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 
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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 
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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 
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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 
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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 
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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. 
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This is an element of mobilising the knowledge by inscribing it through the use of technological 

tools, which relates to the next moment of translation. 

Mobilisation 

The moment of mobilisation only happens if all of the previous processes are successfully done. If 

there is an alignment between the actors, the problem and suggested solution has been verified 

through actors’ interessement and the enrolment of new actors’ capabilities proves to benefit all 

parties, the moment of mobilisation can take place. The mobilisation can only take place when the 

newly established network has become durable enough to maintain its relations. When this has been 

achieved, the translation extends outside the borders of the particular network and reaches new 

locations as well as other domains (Fenwick, Tara and Edwards, 2010). This is the final test of the 

translation process where the outcome is deemed to be truly successful or not.  

As Callon (1986) explains, mobilisation is concerned with making entities mobile which were not 

previously. He suggests that the researchers are able to make the representation of scallops and 

fishermen mobile by inscribing them. By inscribing these entities, they become accessible to people 

outside of the context. They take on a different physical form representing the reality of a particular 

location at a specific point in time. In order to do so, they have to be transformed through a series of 

displacements to be reassembled into a material that can represent them. 

We can make this more comprehensible by considering the case of 3XN and GXN. As mentioned in 

the moment of enrolment, the technological devices are enrolled through its interaction with the 

GXN. The researcher makes use of the device as a tool that allows for knowledge to take on a 

different shape. As explained above, the technological device functions as a mediator in this 

relation. It facilitates the transformation of knowledge into a visual representation. This process is 

referred to as inscribing the knowledge, which would not be possible had it not been for the 

capabilities that the newly introduced actor provides. In this example of translation, the GXN 

researcher is able to make knowledge from academic reports transform into design principles, icons, 

diagrams which represent the essential information from the academic reports. The result of the 

interaction between researcher and technological device is a physical representation. This is referred 

to by Latour (1999) as inscriptions or immutable mobiles. He uses these two terms interchangeably. 

We will however focus on the immutable mobiles as the immutability of the concept suggests some 
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interesting elements in the representation of knowledge which will be elaborated upon in the 

analysis. The process of transforming the knowledge into their physical representation will be 

referred to as the process of inscribing. The concept of immutable mobile was originally introduced 

by Latour (1987). The idea behind immutable mobiles is that the objects are capable of transporting 

itself through the network without changing their physical form. This concept pertains to all types 

of transformation where an existing entity is changed into a materialized representation such as a 

sign, a document, a paper, a diagram or a matrix - a material element representing the entity 

(Latour, 1999).  

If the process where the researcher changes the academic knowledge by inscribing it is correctly 

executed, the architect should be able to make use of the representation as a tool to create informed 

architectural design. The immutable mobile is the representation of the researcher’s knowledge, and 

should be transferred correctly. It becomes a design tool which the architect can use as a reference 

when designing. This is however a complex process which requires several iterations. Therefore, 

this is a focal point of this thesis.  

Should the immutable mobile yield a good result when applied to practice, it will delegate the 

researcher’s power of comprehension of the academic knowledge onto the architect through its 

representation. This circulation and transfer of power is related to the concept of delegation 

(Fenwick, Tara and Edwards, 2010). In this case, if the process of translation is successful, the 

architect is able to utilise the created tool and change the design based on the information and 

knowledge that the immutable mobile provides to the architect. If this is the case the four moments 

of translation have been successfully stabilised for this particular knowledge transfer. The tool 

developed should then be able to reach a location outside of 3XN and GXN and potentially be 

integrated in new domains than the architectural.  

3.2 Aristotle’s Intellectual Virtues 

As presented in the case description, GXN responsibility is to provide 3XN with practical 

knowledge to be implemented in the ongoing architectural projects. This process emcompasses the 

acquisition and comprehension of scientific knowledge, its transformation into practical knowledge 

and the transfer of knowledge to the 3XN architect. To complete each of these steps, the researcher 

is required to possess different intellectual capabilities based on theory, context and operations. In 
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order to further depict these competencies, we use the support of Aristotle’s three intellectual 

virtues. The virtues, episteme, phronesis and techne, reflect the different forms of knowledge used 

to perform specific types of actions, whether they relate to theory, context or operation 

(Skov-Petersen, 2003).  

In order to apprehend Aristotle’s intellectual virtues and apply it to the case of 3XN and GXN, 

Skov-Petersen’s article “Defining GIS – assessment of ScanGIS” (2003) was made use of. In this 

publication the author makes use of the three virtues in relation to how Geographical Information 

Systems are becoming an integrated technological tool across private and public industries. We will 

apply this way of thinking in relation to the connection between researcher and architect in the case 

organisation. The goal of this is to assess how Aristotle’s intellectual virtues are applied in the 

process of transferring knowledge between the two. 

Techne 

Techne corresponds to the operational capabilities to perform practical tasks, it is the technical 

skills that people specialised in a particular field possess (ibid). Teche is pragmatic and performed 

in a specific context. This virtue is required in the process of making (Rämö, 1999). This requires 

proficiency for the product or the technical skills to be valuable and functional. For instance, an 

auto mechanic would have the technical skills to build a car. He would know which components 

needed to assemble the car and make it functional (Skov-Petersen, 2003). Similarly, the architect 

possesses the technical skills to make the design of a building. The researcher has the proficiency to 

collect academic publications and create the visual layout of the design principles. 

Episteme 

The epistemic virtue considers the theoretical truth that shapes our environment. It is the building 

blocks that shape our understanding of the world. The epistemic virtue is law-seeking by trying to 

establish what is the objective truth (ibid). The rules of society correlates with our understanding of 

universal laws and our view on the world. Those are consciously known and can be communicated 

to others (Snodgrass & Coyne, 2013). It further includes the theoretical knowledge and scientific 

facts produced. The epistemic virtue supports the overall comprehension of things and their relation 

in the global context. If we are to consider the car example, the auto mechanic is not able to 
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consider surrounding factors that may influence the surroundings in which the car will be placed. 

For example, there can be imposed legislation on the air pollutants that the engine produces. This is 

the car mechanic not able to act upon without an engineer that comprehends the theory behind the 

functions of a car (Skov-Petersen, 2003). In the same way, the architect is not able to take account 

of societal laws that may influence the building design. Here, the researcher is able to anticipate 

how society’s expectations can influence the future of architecture by understanding the global 

context of architecture and push the architect to adapt to these circumstances. The researcher does 

so by understanding the scientific theory that is collected and relates it to the global context. 

Phronesis 

The phronetic virtue revolves around the ability to contextualise and rationalise elements. This 

feature is concerned with toolmaking. In order for anything to be created, there has to be a 

coordination with the context in which it will perform. In order for the making of a tool to be 

successful it is necessary to consider in which context and by whom the tool will be used. If the 

phronetic virtue is lacking, the developed tool will not be of effective use as the recipients of the 

tools are not considered. It requires to consider the utilisation of a thing in the process of its 

creation. Going back to the car example, the user of the assembled car will be the driver. This driver 

has to utilise the tool in a context that is influenced by other drivers, influenced by traffic 

regulations along with weather and driving conditions (Skov-Petersen, 2003). For the researcher to 

be able to influence the architect and develop new tools that can aid in their designs, the context in 

which the architect operates is vital to consider. There has to be a shared understanding between the 

two. The researcher needs to gain insights of how the architect designs in order to propose a new 

tool. 

3.3 Trading Zones 

Galison (1997) explains that the trading zones are spaces where entities with different paths of 

innovation are able to coordinate ideas and actions. Trading zones allow distinctive communities to 

follow their own trajectory of innovation, while still being able to collaborate and learn from each 

other. Two different communities should coordinate their practice in order to understand each other 

(Kellogg et al., 2006). This is especially apparent when both communities are jointly working on 
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the same project, underlying the need for knowledge exchange (Boland et al., 2007). The trading 

zones enable a two-directional transfer of knowledge, from one entity to the other, but also 

reversely, underlying the importance of the negotiating process part of the translation between two 

actors (Boland et al., 2007). In order for knowledge to travel, the two entities develop a common 

language to overcome their fundamental differences and difficulties to understand each other 

(Collins et al., 2007). This way, the trading zones are places where communication and exchange is 

facilitated between two different entities that are significantly distinct from one another. The trading 

zones emerge where there are conflicts of communication and the exchange does not follow a 

straightforward path (Collins et al., 2007). 

The concept of trading zones is of high relevance to understand interrelational activities embedded 

within knowledge transfer. Indeed, during that process the two entities that are GXN and 3XN 

happen to come together, discuss and exchange in order to find solutions to the complex problems 

of architectural projects. To do so, the researcher and architects developed a common language 

allowing the two parties to understand each other and the transfer of knowledge to happen.  
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Chapter 4: Methodology 

In this chapter, we explain how the use of Actor-Network Theory as a theoretical framework also 

provides a concrete method of analysis for our thesis. We start with introducing the context 

surrounding the research, as it strongly influences the development of the object of our study, as 

well as the methods used to gather data. Thereafter, we focus on the method of analysis framed by 

ANT. As a method, ANT encouraged us to engage with the object of the study in order to 

understand its construction. Usually based on the observation of the practice, ANT seeks to 

understand the establishment of the network by looking at the controversies forming it. However, 

due to the surrounding factor of the study, we were not able to take part in this process. We relied 

on semi-structured interviews of GXN and 3XN employees to form our own construction of their 

reality. The interviewing process and the analysis of the data through thematic analysis are then 

explained. Furthermore, we depict how the finding from a case study, object of our research, can be 

generalised to identify tendencies in the architectural industry. Lastly, we outline the limitations our 

methodology was subject to. 

4.1 Research Context 

The purpose of this section is to explain under which conditions the research phase materialised. 

This phase is vital to contain in the methodology as influencing elements affected the ability to 

utilise specific methods and the overall approach to studying this topic. These circumstances will be 

unfolded below as an explanatory effort to reason with the methods used in this study. 

We were to a certain extent already familiar with the organisation and a handful of its employees 

due to the previous collaboration. When initiating the study we had an idea of who to talk to and 

why. We had already built up an understanding of architectural processes and the difficulties 

architects encounter in their practice.  

Starting the thesis, the initial idea was to constitute a point of contact in the company, where all 

communication to the organisation should travel through. We decided to approach Researcher 1, 

Head of Innovation at GXN who agreed to set up contacts with the interviewees that could be of 
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interest for the research area. We arranged an informal meeting with him to initiate the 

collaboration, explain our idea of this study more in-depth and to ensure that the topic we proposed 

would be of interest to the organisation as well. This session confirmed and denied some of our 

initial assumptions about the company and beliefs of how to conduct the research. Our original 

supposition and proposal to studying the case company, was to do observational research, where we 

would study the journey of knowledge from its origin to its integration to architecture practice. 

Through the meeting this was rejected by Researcher 1 due to the necessity to be an integrated part 

process in order to comprehend what was taking place. This would not be possible within the 

timeframe set for this master thesis. Furthermore, the projects were bound by confidentiality which 

was a factor that restricted the access to the documentation necessary for understanding the 

processes taking place in practice. Consequently, the conversation led us towards a reassessment of 

how to approach this topic. Through iterations of the proposed research question, it led us towards 

the idea that conducting personal interviews would allow us to generate interesting data for this 

study. The original intention was to conduct these interviews face to face. However, precisely one 

week after the first meeting with Researcher 1, the outbreak of the Corona virus in Denmark pushed 

the Danish government to impose a nation-wide lockdown. Naturally, this caused a lot of 

commotion throughout the Danish society and required many organisations to immediately suspend 

all in-house work. This induced a radical change to the day-to-day lives of every individual in the 

Danish society. In relation to the administering of this thesis, it certainly entailed some difficulties 

which we had adapted to. It was decided upon to use online software to do the interviews. However, 

we also expected that the ability to communicate with the individuals would be impeded. This 

assumption was confirmed later on in the process of data collection. After conducting the first 

interview with Researcher 1, the unforeseeable outbreak of COVID-19 heavily impacted the ability 

to progress with our data collection. As expected, supposedly due to the low priority of our study 

compared to the urgent situation the organisation had to react to, it became very difficult to 

establish communication.  

After several efforts to establish contact, more than a month later, we were finally able to get a hold 

of our point of contact who could refer to the appropriate people to interview. It was then possible 

for us to arrange most of the interviews in the coming two weeks.  
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To conclude on the above, this study was highly influenced by surrounding elements affecting the 

ability of progressing with data collection. These external influences impeded the possibility of 

conducting a qualitative study. The qualitative study and research is dependent on the participants. 

This was an insight that possibly would not have been enlightened had it not been demonstrated 

through the impact from COVID-19. 

4.2 ANT as a Method of Analysis 

The use of Actor-Network Theory as a theoretical framework implies that it will also serve as a 

method of analysis. ANT is based on the notion of generalised symmetry, asserting that human and 

non-human entities depend on each other to create the social world. In this view, humans are able to 

perform actions and create meaning only through their interaction with non-human entities. These 

entities, whether they are human, objects or technologies are equal and all considered as actors 

(Callon, 1986). Together, actors that are interacting with each other form a network. It is through 

the interactions between human and non-human actors that things are constructed and the social is 

performed (Fenwick, Tara and Edwards, 2010). The web of relations between the numerous actors 

is identified as a network. According to Latour (2005), there is no society, no social realm and no 

social ties. Those are only developed through the actions performed by the actors, and the links 

created, which is the translation. This means that everything is created in the middle, in medias res, 

of the network without any prior establishment. In this way, ANT’s ontology is empty, as nothing is 

pre-existent (realism), nor created by humans independently (social constructivism). Instead, the 

interaction between human and non-human actors, all related to each other crates the social world. 

Everything outside the interactions in the network in focus is not of interest to the analysis. 

Through its concept of general symmetry, ANT invites us to see the world as an assembly of actors 

forming a network. To do so, we need to follow the actors and depict how they interact and 

associate with each other (Callon, 1986). The collective arrangement of the actors is the focus of the 

study, rather than the individual actors. By performing the study, we are responsible for the 

definition of the relevant actors to follow and how they influence each other through the process of 

translation (ibid). ANT offers a way of engaging with the network and the social world in order to 

understand it. This method of looking at the world is part of its definition. We are an active part of 
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the network because we define the actors in focus and what relations they create with other actors. 

The method proposed by ANT constructs the reality of the phenomena we look at. The theory and 

the methods are co-existing and inseparable (Law et al., 2011).  

In this thesis, we seek to understand the transfer of knowledge between the GXN researchers and 

the 3XN architects through technology and the creation of artifacts. We consider this complex 

process a black box, because it seems to be established and to operate as it should from an outside 

perspective. Our task is to unfold this black box to understand the web of relations between the 

actors and how the network is stabilised. The black box of knowledge is what forms the 

professional practice of the GXN researchers, in focus here. To understand the practice, we examine 

the processes of knowledge transfer leading to a stabilisation of the network (Latour, 1987). 

A good way to start analysing the processes is to look at the controversies with the process 

(Justesen, 2017). The controversies are the central interest of ANT because they prevent the 

network from stabilising and becoming a black box. Following the actors is following the 

controversies and dispute hindering the transfer of knowledge in the organisation. The controversies 

emerge from the actors’ attempt to create connections with each other and establish the network. 

This leads to the negotiations and settlement of disputes between the actors. The controversies 

provide a critical point of view on the research topic and underlines (Latour, 2005). Through ANT, 

we sought to map out where the controversies are and how the actors work to solve them. In the 

analysis, we identify, describe and analyse the controversies at the heart of the knowledge transfer 

process. The analysis of the controversies and their settlement shows that the stabilisation of the 

network is constantly and actively performed by the actors. Mapping to controversy allows us to 

understand how the transfer of knowledge across the organisation is established, and forms a black 

box. 

ANT commonly favours a collection of data based on the direct observation of the practice and 

processes taking place in the networks in focus. This way, the researchers construct their own 

reality and representation of the social ties forming the network (Latour, 2005). However, due to the 

situation we were facing - the company’s lack of resources to integrate us and COVID-19 - we were 

not able to be present in the office to observe and describe the arrangement of the actors and the 

transfer of knowledge. Instead, the data was collected through online interviews with architects, 

42 



researchers and managers from 3XN and GXN. Themselves are the actors at the heart of the 

network we look at. Our construction of the knowledge transfer and the revolving network was 

based on the interviewees’ interpretation of it. As we were not able to directly witness the process 

of knowledge, the interviewees had to explain how the transfer is performed. Identically, the 

identification of the difficulties in the establishment of the network were outlined by the actors 

themselves. 

In the following, we present our methodology of data collection based on semi-structured online 

interviews, as well as the treatment of the data following the methods of thematic analysis. 

4.3 Data Collection 

The seven interviews that were conducted are listed below in Table 1, emphasising the personal 

detail of each interviewee, and their relation to the 3XN/GXN organisation.  

Name Company Position Educational background Appendix 

Researcher 1 GXN Head of Innovation MSc Digital Anthropology, 
PhD Candidate 

A  

Researcher 2 GXN Industrial PhD fellow MA Architecture, 
PhD Candidate 

B 

Researcher 3 GXN GXN Partner & Head of 
Consultancy 

MA Architecture C 

Researcher 4 GXN Head of Operation & Head of 
Behavioural Design 

PhD Urbanism D 

Architect 1 3XN Architect MA Architecture E 

Architect 2 3XN Architect MA Architecture F 

Manager 1 3XN 3XN Partner & Head of 
Business Development 

MSc Urban Design G 

 

Table 1: Interviews 

Our panel of interviewees can be divided in two main categories, that are GXN employees and 3XN 

employees. The aim of the division between individuals that were interviewed was that there should 

be an equality between people from 3XN and GXN in order to avoid a one-sided point of view on 

the topic. Furthermore, it was vital for us that the people interviewed were not on the same 
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organisational level to gain different perspectives on the matter. GXN employees would provide 

insights of what is required to do research in architecture while 3XN architects was able to explain 

what it means to use the tools generated through research. 

The data corpus was gathered through individual interviews with each of the seven participants. 

Interviews are a common method of data collection as part of a qualitative research project 

(Bryman, 2012). In opposition to structured interviews, generally used for quantitative research, 

qualitative interviews seek to allow the interviewee a higher degree of freedom when answering the 

questions (ibid). Qualitative interviews allowed us to be more flexible than quantitative ones, but 

also required us to immerse ourselves in the responses to examine what was essential. The approach 

of doing so will be elaborated in the coming section Data Thematisation. 

We made use of an interview guide to make sure all essential topics were touched upon during the 

interview. However, we did not limit ourselves to the questions outlined in this document, but 

voluntarily digressed from it based on the conversation. This semi-structured approach evolved 

throughout the data collection process.  

Furthermore, ANT strongly influenced how we proceeded with the interview and the data we were 

looking for. We purposely questioned the interrelationship between the different actors, the process 

of knowledge transfer and the challenges faced in this process. Throughout the interviews, we 

sought to form our own representation of the network and the difficulties of knowledge transfer by 

considering some of the actors engaged in this process. 

4.4 Data Thematisation 

In this section, we address the methodological approach to treat the collected data based on thematic 

analysis (Braun & Clarke, 2006). This section explains the approaches of processing the data that 

was gathered through the interviews, in order to indicate how we played an active role in 

identifying the main themes of the data collected to conduct the study based on their interests in the 

research topic (ibid). It is vital to note that the identified themes are not explicit in the data but 

reside in our own minds framed by our hypothesis and approach to study. This means that the data 

corpus becomes subject to researcher judgement, interpretation and analysis (Ely et al., 1997). 
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In this thesis, the choice of strategy when analysing the data is a latent thematic analysis (TA). This 

means that the collected data will be theorised through examination of patterns appearing 

throughout the various data items obtained in the shape of interviews of actors in the organisation. 

Theorising the data means that the coding goes beyond the explicit semantic content of the data, but 

rather seeks to discover implicit themes recurring as patterns throughout the data set through our 

interpretation (Braun & Clarke, 2006). Our interpretation of the data is dependent on the theory that 

has created the foundation of knowledge for this topic along with preexisting knowledge about the 

particular organisation from previous collaboration. The prior collaboration project established 

some preexisting ideas and assumptions shaping the study. Therefore, it should be noted that the 

bias established precedingly to the initiation of the research undeniably influenced the conduct of 

this study. As previously mentioned, the aim of the first collaboration was to consider the influence 

from the introduction of Artificial Intelligence to the architectural profession and how this will 

change the practice of the architect. When doing this study, it became apparent to us that the case 

organisation works very actively with research, consequently forming the motivation for this thesis 

study.  

The latent TA as a method to process the collected data brings forth a high level of flexibility and 

fluidity. This has its advantages as well and some disadvantages for the analysts. By disconnecting 

ourselves from the semantic content, where word count can be used to identify the patterns 

(Bryman, 2012), the required interpretations of which latent themes are dominant is already 

initiating the analysis of the data . Listening through the entire data set of audio files of interviews 

several times is a crucial element of discovering and defining the recurring themes (Braun & 

Clarke, 2006). The process of determining the required amount of recurrences and defining the 

pattern needed throughout the data set for these specific pieces of data to become a theme is also an 

element interpretation and selection. This was managed by transcribing all of the interviews and 

going through each individual interview to familiarise ourselves with the data corpus (see 

appendices). By doing so it enabled us to generate the initial codes. The initial codes were 

discovered by marking out pieces of the data to then summarise the essence of the quotes through 

our own interpretations. These condensed interpretations of the data were then used as the initial 

codes. Subsequently to developing all of the initial codes, we started searching for themes, related 

to the overall research topic, into which the codes could fit. This required a collation of codes where 
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patterns were apparent. Collating of the codes led to comprehensive discussions about their relation 

which was an important part of defining our object of analysis for this thesis. 

Thus, both the focus of the research and the object of analysis drifted along with the interpretation 

of the gathered data as the codes from the interviews enlightened new perceptions and 

understandings of the topic (Braun & Clarke, 2006). As the development of the themes progressed 

there were several iterations required to see if the themes discovered were actually coherently 

connected and apparent throughout the entire data corpus. Through these iterations, the themes were 

subject to change and modification, for them to be more pertinent and inclusive. 

In order to assess the coding and thematisation in a comprehensible way, an excel spreadsheet was 

created where the themes were listed horizontally and the codes inserted to the related theme 

(Appendix H). The codes were then colour categorised based on the interviewees to distinguish 

between the participants’ statements and the linked codes. This enabled a quantitative guideline by 

showing which themes were appearing more often than others and the prevalence of the theme 

across the data set. As Bryman (2012) argues, the identification of dominant themes can be done in 

a measurable way through quantification of the qualitative data. He proposes that frequency of 

phrases and repeated words may identify the most apparent topics and themes of the data. However, 

due to the interpretive nature of TA the proportion of occurrences were not considered in the 

process of determining what should be a theme but rather if a theme contains vital information for 

the overall context. Hence, the judgement of the researcher is vital in the selection of themes (Braun 

& Clarke, 2006).  

By letting the codes generate the themes, we have worked with TA in a bottom-up way, making this 

an inductive approach to the TA (Braun & Clarke, 2006). However, with this being said, the 

previous collaboration with the organisation had already created some preconceptions originating 

and the idea that innovation of architecture is influenced by a trichotomy of elements consisting of 

business, practice and knowledge. Moreover, the use of ANT as theory and method encouraged us 

to look into the actors, process and controversies in the network. By doing so, the themes that were 

defined should correspond to the purpose of the ANT which focus on the controversies. In this way, 

our choice of theory directly impacted our thematisation. ANT helped shape the development of the 

project and the focus of the analysis. Nevertheless, as Bryman (2012) argues, a tendency when 
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working with inductive reasoning is that deduction may influence the process. Researchers may 

seek to confirm or disconfirm throughout the process of data collection, which was also the case in 

this study.  

The time pressure pushed us to initiate the data analysis before having acquired the full data corpus. 

In light of the themes discovered in the TA and the relation between them influenced and modified 

the interview guide. Indeed, an element of deductive reasoning took place as we sought to confirm 

the initial findings from the TA of the previous interviews.  

By mapping out the discovered themes, it enabled us to unfold the relation to one another. This led 

us towards rethinking how the analysis of this thesis should be carried out and structured. This 

visualisation, in the shape of a mindmap (Appendix I), made us decide that unfolding knowledge 

transfer as a narrative, explaining and analysing it in the scope of Actor-Network Theory would be 

the most interesting approach to the analysis. When drawing out the relations between the themes in 

the scope of our research question, it became evident that certain themes were dominant in this 

relation. 

To conclude on the above, assessing the data has been an iterative process, where themes have 

firstly been identified, defined and compared with patterns across the data set. Thereafter, the 

themes discovered were theorised and contextualised with gathered literature before commencing 

the analysis. While writing the analysis, the subject of analysis also took shape as assumptions were 

formed by looking at the processes in detail.  

4.5 Case Study 

This thesis is based on a case study of the 3XN/GXN organisation. A case study is an “intensive 

analysis of an individual unit stressing development factors in relation to environment” (Definition 

of CASE STUDY, 2020). However, contrary to the common belief in social sciences, the use of 

case studies can help pointing out tendencies happening on a larger level (Flyvbjerg, 2006). The 

case study helps us build practical knowledge based on the context of the study, which creates the 

foundation for scientific development. Social sciences have historically relied on detailed examples 

to develop knowledge. With ANT as a methodological approach to the study, we provide a detailed 

description of the process performed within the 3XN/GXN organisation, which can significantly 

help the scientific development of this particular field. This way, the case study as an example of 
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knowledge transfer and the difficulties surrounding such processes in architectural firms can lead to 

generalised findings on a more global level (ibid). 

4.6 Limitations 

Our thesis is subject to a number of limitations, some of which we were aware of prior to starting 

the study, while others emerged during its development. The limitations of the methodological 

framework were emphasised by the surrounding context and the outburst of COVID-19. 

ANT as a method focuses on disorder and aims at making sense out of it, depicting the different 

actors and looking into their ties in order to reassemble the world (Latour, 2005). The method is 

part of creating social reality, which influences our own understanding of it. Through our study, we 

created our own social reality based on the actors we believe are important. ANT underlines the 

infinite number of actors present in a network. However, in order for our study to be relevant, we 

had to set scope on a particular situation - the transfer of knowledge - while other parts were not 

examined. By looking at specific actors we were interested in within this process, we 

simultaneously left others one out. Those disregarded actors could have been potentially important 

ties and knots with the network we studied and provide different insights. This reality we created 

throughout this analysis is only ours and could have been different in the perception of others 

(Justesen, 2017). This illustrates the subjectivity of our study, but yet does not constitute a 

fundamental problem as ANT does not not differentiate between what is constructed and what is 

objective (Justesen, 2017). 

The context surrounding the study further limited us methodologically. Due to a lack of resources, 

and more importantly due to COVID-19, we were not able to perform an ANT analysis based on 

live observations of the practice and field notes. This is the most common way of proceeding as it 

allows the researcher to witness and detail the processes in actions, depict the tensions and 

controversies in order to map out the network of relation between the actors (Latour, 2005). To 

respond to this situation, we had to perform online interviews with the participants, themselves 

actors in the network studied. We established the reality of the knowledge on the interviewees 

perception of this process. It is likely that the interviewees are subject to biases as they are 

themselves actors of the network and involved in the daily processes. This leads us to think that 
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discrepancies exist between the facts and explanations described by the participants and what 

actually happens within the organisation. This means that the reality depicted in the interviews 

might be different than the one we would have observed in practice. 

The treatment of the collected data was proven to be significantly time consuming. The 

transcription of the interview recordings, combined with the labour-intensive requirement of the 

thematic analysis of the data kept us away from a concrete ANT analysis for an extended period of 

time. Most of the participants had a hard time illustrating the ties and controversies between the 

actors performing the transfer of knowledge including non-human actors. This way, we had to 

examine each of the interviews in order to build a concrete understanding of the processes rather 

than observing them directly. 

Our own inexperience in conducting interviews played a role in the collection of data, as both of us 

have not previously conducted such studies. The chosen language to conduct interviews - English - 

was not the mother tongue of most participants, nor ours. This might have prevented a clearer 

explanation and understanding of the complex topics in focus (Bryman, 2012). The fact that the 

interviews took place online noticeably hindered the fluency of the interaction with the participants. 

The use of tools such as Skype and Microsoft Team made us dependent on the technology itself. 

Inevitably, this resulted in numerous loss of connection preventing a fluid development of the 

discussion and themes to address. Moreover, the participants and ourselves had to repeat questions 

and answers, which led to some misunderstandings. 
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Chapter 5: Analysis 

In this chapter we seek to answer the research question and its sub-questions based on the data 

collected. The analysis is divided in three main parts each corresponding to one sub-question. 

The first part explores the surrounding conditions for research to take place in architecture and 

answer the first sub-question: What are the conditions for research to take place? 

Thereafter, the second part depict the process of knowledge transfer from the GXN researchers to 

the 3XN architects in order to respond to the following sub-question: How is knowledge transferred 

from research to practice? 

Finally, the last part builds onto the Knowledge Transfer and reveals the challenges of such 

processes to answer to the third sub-question: What are the challenges entailed in the transfer of 

knowledge from research to practice? 

Together, the three parts of the analysis and the related findings will aim to answer the main 

research question: How do architectural firms integrate different fields of knowledge in their 

practice?. This will be discussed in the next chapter. 

5.1 Conditions for Research 

In order to illustrate how the results from research are transferred between the two different entities 

of GXN and 3XN, it is essential to assess the conditions of research in the organisation. First, how 

the research projects are confirmed to be relevant for the industry and supported by the people in 

the organisation. Second, how the research is economically funded and the research project’s course 

of development validated by the people whom it in the end will influence. Finally, it will be 

examined how the previous elements enable the research to establish the foundation for new tools to 

be developed by GXN researchers. With the creation of new tools and concepts, the research results 

become tangible and can, therefore, be gathered and stored by the organisation for future use.  

Outlining these processes will allow for a better understanding of the knowledge transfer and 

implementation. The processes should be considered as the network-effects that establish the 
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foundation for specific research projects to be conducted. These effects have to be aligned with one 

another, in order for the research to be initiated. The role of the GXN researcher will be addressed 

in order to assess her competences. It is through those competencies that the relevant knowledge 

will be discovered, and thus serve 3XN and the industry. Ultimately, this will allow us to answer the 

first sub-question of the analysis 

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

This will be done by making use of Latour’s (1999) model of the Circulatory System of Scientific 

Facts. This model will be utilised to show the context in which research is conducted. The research 

that happens at GXN acts as a response to surrounding elements in the environment where societal 

and governmental elements influence the decisions to pursue different types of knowledge. The 

model aids in comprehending the importance of the instruments that allows for developing 

knowledge through research. Additionally, it addresses the different individuals and entities whose 

confirmation is a requirement. This confirmation should support the purpose of the research and 

endorse the relevance of doing that particular research. 

5.1.1 Dependence on Instruments 

The researcher is able to retrieve data with the use of technological tools such as the computer. The 

computer allows the researcher to access, via the internet, a large network of databases where all of 

the available scientific information is contained. This can be online libraries with academic articles 

as well as previous research that has been done by other organisations in the industry which the 

researcher might find relevant. The computer then enables the researcher to sort through the data 

and discover the information needed that is related to that of the researcher’s concern. Indeed, the 

researcher is interested in the knowledge that can add something to the understanding of the built 

environment and the process of designing the future of it. By gaining access to this database, it is 

possible to bring the knowledge from the outside world into the context and network of GXN. 

Considering the immensity of the available information on the internet, it is vital for the researcher 

to be able to sort through the information to retrieve the most essential information for the purpose 

and context of the research project. A categorisation of the relevant information is needed. The 

individual conducting the research should be capable of classifying the information that is relevant, 
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however, the three pillars of GXN; Digitalisation, Behaviour and Sustainability, is also an 

indication of such a categorisation. This allows for a sorting of the appropriate and applicable 

information needed for the organisation. Within GXN’s three scopes the researcher must then 

construct, name and mobilize the domains of research in order to successfully retrieve the right 

information (Latour, 1999). 

The need for integrating new domains of knowledge in architecture suggests that the research 

functions as a response to the increased complexity of the environment. 

“I think there is a growing understanding that it's not enough anymore, to work off of just 

instincts and assumptions. (...) It's about informed design, it's a way of tooling yourself up, 

of giving yourself more knowledge and information in which to shape your designs.” 

(Interview, Researcher 4, April 2020) 

As underlined by Researcher 4, the practice of architecture has been subject to change. As architects 

usually worked with their instincts and assumptions acquired through experience, the practice now 

requires a new level of depth. This means working with new knowledge domains, and going beyond 

the traditional practice of the architects in order to respond to a continuously growing complexity 

(Ahuja et al., 2017; Blau, 1988; Stang Våland, 2018). 

Even though architectural practice has always been of a complex nature, the development of the 

society leads to an increased complexity in which architects have to perform their practice 

effectively. This indicates that there is a need for creating the right foundation of knowledge and 

research to create a more informed way of designing. Researcher 4 suggests that this concerns 

‘tooling up’ when designing, in order to implement more knowledge and information which can 

inform and shape the design (Interview, April 2020). The ‘tooling up’ suggests that the new 

knowledge domains are achieved by introducing new instruments to produce the informed design. 

The loop of mobilisation concerns tools, instruments and equipment as essential elements in the 

researcher’s practice to obtain the right information from the research. These instruments allow the 

researcher to connect with the vast network of information by connecting her with a foreign and 

online database in which a large amount of information is available. This foreign database is 

referred to by Latour (1999) as the site where the mobilized information is assembled and 

contained. The technological tools are able to make the information on the internet mobile as it can 
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journey from the database to the researcher who can then process this information in relation to the 

architectural practice. Hence, the computer becomes an instrument that can mediate the researcher’s 

expedition to this site. 

5.1.2 Confirmation of Relevance 

In order for knowledge to become established in the network of GXN, its relevance to the 

architectural discipline has to be confirmed by other researchers at GXN. 3XN is a part of the 

process of confirmation as managers and architects have to accept this new piece of knowledge to 

be worth spending the man-hours on implementing. When dealing with the new fields of science 

that goes beyond the traditional architectural discipline, its association to architecture has to be 

supported by like minded people in GXN. Specifically in architecture, it can be quite unclear to 

imagine how the organisation and the finished building project might benefit from a particular field 

of research. Hence, the research requires dedication and belief from the managers in both GXN and 

3XN. This dedication was supported when GXN was launched as a research lab independent from 

the 3XN organisation.  

“3XN/GXN decided with someone like me or the others [PhDs] to actually put a lot of 

money and hours into this thing. That adding this knowledge and trying hard to maybe find 

out what the next kind of relevant knowledge could be, requires a very dedicated 

approach.” (Interview, Researcher 2, April 2020) 

The organisation’s dedication and genuine belief in research adding value to the end-outcome of 

architectural projects shows that there is a high level of trust in the researchers ability to discover 

the knowledge needed for a particular project. This is what Researcher 4 considers as an element of 

underpinning architecture with a solid basis of knowledge and research, seen in the quote from the 

previous section. She further elaborates on this argument. 

“And part of that [underpinning architecture] is about looking up and out of architecture 

into other fields and consider what's relevant now? What can we learn from there? The 

other part of that is studying the performance and experience of buildings themselves. And 
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what can we learn from that? And how can we feed that back in.” (Interview, Researcher 4, 

April 2020) 

It can be derived from the statements from Researcher 2 & 4 that a change of traditional processes 

and disciplines in a company requires a certain level of adaptivity. To discover the most effective 

research fields to pursue, it is necessary to ask the right questions. This suggests that the right 

information can not be obtained if the right questions are not asked when doing the research. Before 

the science can lead to any sort of change in the organisation, there has to be support for its 

relevance. Moreover, its significance has to be supported by other researchers. As Researcher 4 

suggests, it is one of the researcher’s responsibilities to ask the relevant questions for a particular 

research project. This means going beyond architecture as a discipline and considering other fields 

where knowledge might be relevant for architecture. This will require the confirmation from 

colleagues who operate in the same circumstances, in order to ensure that the knowledge should be 

pursued. By obtaining confirmation from another researcher, the research project establishes itself 

as autonomous when it travels beyond the researcher’s own mind. When the ‘open minded person’ 

says “That’s really interesting, how can we apply this sort of thing” (ibid), it shows that the research 

proposal has a sufficient level of relevance to continue examining. By sharing the research topic 

between researchers, its validity is confirmed and the knowledge becomes a part of the collective 

network of researchers in GXN. The confirmation of research’s relevance and its process of 

autonomisation is not validated in a one-way path. Their desires and mutual interest in architectural 

research generates conversations between colleagues, of the possible application of research to 

practice. These conversations might lead to the adoption of new theoretical concepts into the 

architectural vocabulary (Interview, Researcher 2, April 2020). 

In the case of 3XN/GXN, it can be argued that the integration of a new branch of research is an 

addition of a new discipline connecting to the practice. This discipline has to be endorsed by the 

colleagues and managers, and through this convincing, other people in the organisation should 

adopt and engage with this new discipline. Latour (1999) refers to this process as an establishment 

of a discipline or a profession that approves the effort to pursue certain knowledge through research.  

Should the process of achieving confirmation from colleagues fail, the piece of knowledge will not 

be able to legitimise itself in the organisation. When this happens, proceeding with the research will 
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not be viable and the research project will be discontinued. So, how will GXN be able to make use 

of the research topics that are cancelled? Is the knowledge gained just completely discarded? 

Discarded knowledge is not completely without value for the researchers. When a piece of science 

is deemed to be ineffective for integration to practice, it also adds value in a way where the 

researchers know what type of knowledge they should not pursue. This helps the GXN in clarifying 

what knowledge is relevant to pursue. This can be used as a strategic element for future research 

topics. Considering prior research ventures that were proven to be ineffective for the organisation, 

they can make use of this experience to navigate them in the right direction when initiating new 

research projects. When a researcher receives positive feedback from like-minded people, it is 

possible to establish the shared understanding required to make the piece of scientific knowledge 

confirmed and thereby autonomised. The autonomisation of the knowledge connects it to the 

collective network by sharing it amongst other researchers in the GXN network. The support from 

other colleagues provides the researcher with confidence to pursue this knowledge and proceed with 

the research venture. 

5.1.3 Formation of Alliances 

The various research projects that take place in GXN have to be established as valid and thereby 

become autonomous when shared between researchers. This is a process of confirmation, as 

mentioned above. However, there is also an element of convincing when it comes to initiating new 

research projects. Naturally, it is necessary for GXN to have the economical foundation and 

managerial approval to be able to conduct the research. The financial support can only be acquired 

through an establishment of allies that can verify the need for such a venture of research. Having 

now established the validity of a research topic, a process of convincing allies outside of GXN’s 

research context should take place. These allies are the entities that have the power to decide 

whether the project can actually be carried out. The projects rely on these entities to justify and 

support the projects in order for them to commence. They are the necessary collaborators and key 

determinants for GXN to be able to perform the research. The allies should be understood as the 

institutions, communities and individuals that have the power to disrupt the initiation of GXN 

research projects. They have the power to deem a project feasible and provide GXN with the means 

to carry out the project. The alliances should therefore be cultivated and able to understand the 
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objective of the research (Latour, 1999). As touched upon in the case description, the research 

projects rely on public and private funds from which they apply for the economical grants to keep 

the business afloat. To comprehend the conditions of GXN ability to perform, it is necessary to 

assess the alliances necessary for projects to commence. The setting of GXN research will therefore 

be considered, as the allies are what enables GXN to exist and perform.  

As explained in the case description, GXN’s main source of income derives from private and public 

institutions that provide funding for the GXN projects. Research projects can also be launched 

independently but are reliant on the research grants that are provided by private funds. In these 

projects, GXN may also procure public economical support from funds if the research project is of 

interest to the government or society at large. 

The public funds such as the EU foundation puts out research programs related to the field of the 

built environment. These programs are often related to sustainability and circular economy, which 

GXN has been engaged with for the past decade. Therefore, GXN is in a favorable position with 

their experience in the field to gain funding from these institutions, as the relationships, again, have 

been cultivated through time. In these projects, the researchers are not as reliant on the architects’ 

confirmation of applicability, due to the fact that it will not impact the practice of the architects in 

the same way. This is expressed by Architect 1 (Interview, April 2020) when addressing how the 

development of GXN has changed their projects and made the entity able to detach itself from 3XN 

to become more independent. The external research projects are not bound to the 3XN architectural 

discipline anymore. By acquiring the external funding, GXN can sustain the business and conduct 

research projects related to the funds’ agenda, while concurrently performing internal and 

project-specific consultancy in 3XN projects. Establishing a relationship with the funds and 

considering them as alliances will lead to potential grants which are the economical foundation for 

GXN’s research. 

“Because we have been interested in sustainability and circular economy for a lot of years 

and of course, that's really kind of taken off. So in that way, we are in a good position to 

get research grants, because some of the things that interest us are the same things that 

interest governments and societies at large.” (Interview, Researcher 3, April 2020) 
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Considering the above quote, it is indicated that the interests from the government as well as private 

funds is somewhat a determinant in the allocation of funding. Therefore, the agenda of the 

governments and the private funds’ focus areas has to be taken account for when initiating projects 

that aim to propose solutions for these problems. Thus, considering these relations as required 

alliances is the best approach to be able to commence new research projects in GXN. However, the 

organisation has been ahead of the curve with its focus on sustainability, as was explained in the 

case description as the medium-term goal of GXN. This illustrates well how the research entity 

serves the purpose of speculating about the funds’ future focuses, governments and societies at 

large and how these can be considered and adopted into the architectural industry. By doing so, it 

leverages the research as an added value to their production of the built environment rather than 

being a restriction that the architects have to abide by.  

Furthermore, GXN projects can be initiated for the sake of 3XN and GXN’s organisational 

development. This is with the goal of continuously enlarging the organisation's body of knowledge 

in order to stay ahead of the curve (Interview, Researcher 1, March 2020). This can not be achieved 

without allies that support their business. Alliances are therefore a vital factor for GXN. If these 

alliances are not established and nurtured their business would not be able to sustain itself. 

In this way, when GXN conducts research connected to specific ongoing projects at 3XN, the 

researchers have to secure alliances with the architects to ensure that they are convinced that the 

research will benefit them in their practice. Additionally, the research is dependent on the 

acknowledgement from the clients, who should see the value behind the research and believe that it 

will enhance the end-product of the project. The clients may indirectly endorse such research 

without being aware of it, as the architectural project may require certain considerations that should 

be done through research. Hence it is vital for the objective of research to be communicated and 

illustrated to the clients as an element that will enhance the end-outcome of the architecture project. 

Therefore, this should be communicated in a manner where the translation of the research becomes 

relevant for both the architects as well as the clients. Researcher 2 explains that it is a vital point 

when communicating research to people outside the GXN network (Interview, April 2020). She 

underlines the importance of communicating the research with relevance to the respective project 

and that it should be done in a way where it becomes a sales point. By translating the research into a 

sales point, the client will be able to understand how the object of research will benefit the 
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end-product of the architecture project. Furthermore, the architects should be able to recognise the 

benefits and advantages that the research would generate and thus embrace these. With the clients’ 

and architects’ acknowledgment of the advantages, the justification of the research needed from the 

allies is established. This element is further supported by Researcher 3. 

“We try to always summarize the findings of our research in a communicative way and 

then we try to get people both internally and externally interested in those findings. That 

also goes for our clients, so when we pitch for new commercial projects, we present the 

research that we have been doing and what we've found and we show them the 

publications and so on. So, it's a way of leveraging that commercially also.” (Interview, 

April 2020). 

Establishing this bond with the architects builds up trust between researcher and architect over time, 

referring back to the cultivation of these alliances. Similar to the process of confirmation seen in the 

previous section, cultivating relationships that lead to alliances is also a reciprocal approach. They 

should continuously be refined and engaged with to strengthen the relationship. This is further 

supported by Researcher 1. 

“It's about having the right knowledge at the right time to be able to influence decision 

making. And then having the trust built up between us and the architect, that they know 

that if they want to expose something, we can actually also pick it up and help them 

understand it in a different way.” (Interview, March 2020) 

As Researcher 1 suggests, an important element of building mutual trust is the ability to deliver the 

right knowledge at the right time. The knowledge obtained through the research should be delivered 

at the time when its need is discovered for the architects in order to be utilised most effectively. The 

same counts for providing knowledge to the clients, as the clients should understand how the 

specific research will yield an enhancement of the end product. Hence, this will then be considered 

as a sales point or business value (Interview, Researcher 2, April 2020). 

Moreover, creating alliances with other companies in the architectural industry will also benefit 

GXN in the long run, as their projects might be leveraged through these partnerships. GXN is not in 

the same way reliant on these alliances as an element of sustaining themselves, but may yield a 
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better outcome of their work. 

For example, alliances with other companies in the industry may arise, subsequently to the 

completion of a research project. As previously mentioned, GXN works with open-source 

innovation. Thus, all of the results of their research projects are shared to the wide public and made 

accessible to everyone. This might catch the attention of companies that have related interests and 

create the aspiration to make use of GXN research skills. Therefore, these publications of research 

projects may lead to future collaboration that can also benefit GXN in the long run. However, the 

chosen research topics are not dependent on this in the same way. Internal research projects that aim 

at organisational development and general knowledge development deals with different alliances. 

To frame these projects to a specific example, the collaborative project that was conducted a year 

prior to this thesis, could be considered of this nature. In this case, we, as master students, were 

established as the alliances for this project where we took upon the roles of researchers. It could be 

argued that in this case, the students became the researchers, and fulfilled a task. As this research 

might yield interesting results for the company it can lead to the initiation of future research 

projects. Therefore, the students of the Strategic Design & Entrepreneurship program could be 

considered as allies. GXN should also consider the school of KADK and the university of CBS as 

allies, since future students could gain interest for the company and potentially become a part of the 

organisation. 

Forming 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 which has been explained above. The ability to establish the alliances needed are 

different from the abilities needed to actually perform the research that should be verified (Ibid). 

This suggests that the researcher also should possess skills in persuasion. The researcher’s ability of 

persuading is what will create the alliances, thus establishing the foundation for a research project to 

be conducted. This persuasion requires the researcher to be able to communicate why there is a 

need for this particular type of knowledge, thereby making the gathered scientific knowledge a 

business value (Interview, Researcher 2, April 2020). 
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5.1.4 Necessity for Public Representation 

When the foundation of a research venture in GXN has been established, it is crucial to share the 

findings with the public. The researchers from GXN possess a lot of knowledge that has been 

gained through previous projects and research. This is not of any value to the general public and the 

architectural industry if they are not publicly presented. In order for knowledge to become 

sufficiently autonomous and accepted, it is necessary to share the knowledge, thereby thoroughly 

integrating it as a part of the collective environment (Latour, 1999). The results of research would 

not fully establish itself if it was not to be accepted by the public. The controversies and change of 

traditional processes that research projects are likely to generate should be communicated to the 

world outside of GXN. Naturally, the outside world contains people and institutions with other 

qualities and competencies that can interrupt or deny what the research seeks to confirm (ibid). 

As explained in the case description, an important objective when GXN was made an independent 

entity was to challenge the status quo of the architectural industry (Interview, Researcher 1, March 

2020). In order to do so, GXN is trying to convince governments, affiliated businesses in the 

architectural ecosystem, and the general public that its work should be applied to practice. 

Mentioned in the above section, GXN makes use of open source innovation. Hence, they share their 

essential results of their research through the open source. In relation to how a company such as 

GXN can intervene to create change in the industry, Researcher 1 states that the most effective way 

is to change people’s norms. 

“The most efficient way is really changing norms, changing how people perceive the 

system work, that's the best way of changing business as usual. And so that's really what 

we're trying to do when we're doing open source knowledge sharing, to help change 

people's norms.” (Interview, March 2020) 

Researcher 1 underlines the importance of not only sharing the knowledge in their respective 

industry, but also aiming at sharing knowledge with the general public to change people’s 

behaviour. As this is what eventually will change businesses, industries and governments to change 

the complex systems which can only be changed through a collective effort.  

GXN aims at enlightening the broader masses of society by publishing books that contain the 

results of their research projects. These books are accessible through their website where they also 
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continuously release articles about their research. In this way, knowledge sharing is a required stage 

for knowledge to become established and accepted. The manager provides further insights on the 

topic of knowledge sharing. 

“I think it [knowledge sharing] is quite embedded in what we do. What I think is actually 

more important, in terms of knowledge sharing, is sharing it outside of the firm. GXN does 

a lot of lectures and they do a lot of publications. They share it, but I think they could do 

that even more.” (Interview, Manager 1, April 2020) 

The above quote shows several very important points in this relation. The importance of knowledge 

sharing is stressed and is something that GXN and 3XN work actively with. However, it is also 

emphasised that sharing outside the borders of the organisation is, to a certain extent, even more 

important than the internal sharing. This supports the fact that a research lab, such as GXN, cannot 

expect a passive acceptance of the knowledge they produce (Latour, 1999). It shows that all of the 

previous loops are dependent on the company actively working with public representations of their 

research to achieve an acceptance of the knowledge.  

In addition to publishing books that compile the results from research projects, the company 

presents their research results at conferences and engages with universities. These activities are 

done as an effort to engage with both practitioners in the industry, politicians, academics and 

students to generate interest in the objective of research (Jensen and Sommer, 2018). The lead 

researchers and authors of the published books take part in lectures at renowned universities 

worldwide. To name a few of the universities where GXN has presented their results; Columbia 

University, New York, Yale University, New Haven, Stanford, San Francisco and IMD Lausanne 

among others  (Jensen and Sommer, 2018; Visiting Professorship at Technical University of 

Munich, 2019). A great example of this is the book published by 3XN and GXN Building a 

Circular Future (2016). When the first version was published in 2016, the lead authors Kasper G. 

Jensen, founder of GXN and Senior Partner at 3XN, and John Sommer, Director of Strategy and 

Business Development at MT Højgaard, presented the research findings at the World Economic 

Forum and gave lectures at various universities worldwide. This led to a wide-scale acceptance of 

the knowledge and proposed solutions. Kasper G. Jensen was then appointed as chair of the 

building industry section in the Danish Government advisory board for circular economy. Based on 
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the project Kasper G. Jensen became a respected member in the field of circular economy and was 

then able to influence the industry on a wider scale through the Danish Government advisory board. 

Representing GXN’s field of research by becoming a member of a board with agendas related to 

GXN’s research fields further enhances their ability to share their results. Due to the wide 

acceptance and interest in the topic of ‘Building a Circular Future’, it led to continuous work with 

the research topic which has resulted in several new editions of the book released in the later years 

(Jensen and Sommer, 2018). 

The fourth loop of the circulatory system supports the necessity for publicly representing the results 

of research findings, as the acceptance thereof can lead to a better position for GXN to influence the 

industry. However, as stated in the quote above, it is emphasised that the company might not work 

sufficiently with the public representation of their research. This indicates that GXN would 

potentially be able to have a larger impact on people’s behaviour and thereby the architectural 

industry if they were to engage more with the public. The example above demonstrates a context 

where the topic of research becomes the interest of governments and societies at large and is 

therefore widely acknowledged and embraced. However, this is not always the case, as it is not 

possible for all of GXN’s research to be recognised in the same way. It is therefore of the highest 

importance to engage with research fields that are of interest to the surrounding environment of 

GXN.  

5.1.5 GXN’s Core Processes 

We have now addressed the researcher’s instruments, colleagues and relations to outside entities 

through which cultural, political and societal contexts influence the establishment of scientific 

knowledge. The fifth loop connects the different loops and establishes a harmony between the 

different dynamics and maintains their connection as a knot in the system. It functions as the 

nucleus of the circulatory system. The core process that is at the center of the circulatory system as 

illustrated in the model. It should live up to all of the requirements that were established through the 

previous loops, but what exact entity can facilitate such a role? Arguably, the only clue of what is 

holding the system together, which we can derive from the previous loops, is that GXN as an 

organisation and as a network of human and non-human actors manages to keep the various 

relationships intact. When considering the content that is produced through the research projects, 
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the dynamics that influence these processes are the context in which these projects are carried out. 

Without having the instruments available in GXN and the research colleagues to support the 

relevancy of a research field, the projects would not be able to yield the same results. Without the 

management, the categorisation of the organisation’s focus - the three pillars of GXN - and their 

verification of a specific research venture, the processes of research would change. Finally, without 

the external public acceptance of the knowledge generated and with no grants provided by the 

funds, the business would not be sustainable, and therefore not able to induce any changes in the 

architectural industry. It shows us that a change of the previous loops would lead to a change in the 

central loop. In the same way, any change of the contextual elements in which GXN operates would 

bring forth a change of GXN’s core processes. If the harmony between the loops is disrupted, the 

circulation will change or even stop forcing the organisation to adapt to this, or consequently lead to 

a collapse of the research entity. 

5.1.6 Concluding on The Conditions for Research 

To conclude, we establish that the initiation of GXN’s research projects relies on the conditions that 

constitute the relevance of the research. It is required for GXN to establish the links to both entities 

and individuals that are influenced by the project and continuously cultivate these. We suggest that 

the knots holding the links between all entities in place are GXN’s core processes. GXN facilitates 

several roles throughout their processes, with their effort of establishing the scientific facts that can 

lead to a valuable change in the architectural practice. The different loops of the circulatory system 

are the conditions for their efforts to be realized. This requires the GXN researcher to convince 

people of the value that the research brings. This is achieved through prioritisation, translation and 

interpretation, in order for the knowledge to be understandable for individuals with different 

backgrounds. This is the core concern and focal point of this thesis. In the following section, 

Knowledge Transfer, we dive into the processes of transferring knowledge between researcher and 

architect. This ultimately allows the establishment of the produced knowledge in the industry as 

presented through the five loops of the circulatory system. It is by establishing new knowledge that 

GXN hopes to change the norms of the architectural industry and impact the built environment. 
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5.2 Knowledge Transfer 

In this section, we present the transfer of knowledge across the 3XN/GXN organisation as a 

narrative. The purpose of this narrative is to follow the path of knowledge from the GXN 

researchers to the 3XN architects. This builds onto the conditions for research to take place within 

the organisation, depicted in the previous section. The research projects rely on the alignment of the 

fives dynamics introduced above, in order to be conducted by the researcher. Having established 

what this implies, we can now examine the process of knowledge transfer from researcher to 

architect. Through the narrative, we aim to answer to the second subquestion: 

SQ2: How is knowledge transferred from research to practice? 

We do this by following the mechanisms and processes enacted by the researchers, architects and 

stakeholders of the process. The process of knowledge transfer is considered to be a blackbox. We 

aim to open it and unfold the process undertaken by the researchers and architects. This helps us to 

understand the implications of integrating new domains of knowledge into the practice. In the 

following, we present the ideal scenario, where the process runs smoothly from beginning to end. 

As it hardly represents the reality that the actors face, we dive into the challenge, tensions and 

difficulties of such a process in the following section: Challenges of Knowledge Transfer. 

The process of knowledge transfer can be divided into four successive tasks conducted by the GXN 

researchers, all working towards the objective of implementing new domains of knowledge in the 

architectural practice. In this narrative, we will seek to assess these four tasks through the scope of 

Callon’s four moments of translation (1986). This serves as a structure for this narrative and will be 

further unfolded through practical examples. The tasks are the following:  

The first task is the research project definition, in which GXN establishes the specific research 

project carried out by the researchers. Those are framed within the three research domains of GXN - 

circular design, behavior design and digital design. We unfold the process through which they arise.  

The second task refers to the integration of new actors and competences in the research projects, 

which confirms the validity of the research project. Here, the researchers seek the approval of those 

from different stakeholders in the architectural industry, such as the practicing architects, research 

funds, or the company’s partners.  
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The third task deals with the instrumentalisation of the scientific research into comprehensible 

knowledge for the architects. This implies that the findings, resulting from the research, have to be 

transformed in order for the architects to understand them. In other words, the GXN researchers 

have to shape the scientific knowledge into practical knowledge for it to be integrated into practice. 

Finally, the fourth task addresses the process of knowledge transfer between the GXN researchers 

and the 3XN architects. The completion of the transfer relies on the researcher and the architect to 

work together and understand each other. This exchange is an iterative process of moving back and 

forth between solution and question. Hence the transfer is only successfully achieved when the 

balance between theory and practice is found. As the transfer of knowledge highly relies on the 

ability of the actors to communicate with one another, we will explore the environment within 

which the transfer of knowledge and confirmation of validity happens. We further suggest that this 

transfer is facilitated by the office space of the 3XN/GXN organisation 

Jointly, project research definition and confirmation, constitute the prerequisites to the transfer of 

knowledge. This practically takes place in the third and final task, referred to as instrumentalisation 

and transfer of knowledge. Altogether, these four tasks form the complete process of translation of 

knowledge, which is at the center of our study. 

The origin of the scientific knowledge and the methods used by GXN to gather that knowledge will 

not be examined. This narrative will thus begin in medias res and is initiated in the midst of a larger 

context of knowledge production by the scientist. 

5.2.1 Definition of Research Projects 

The definition of the research projects constitutes the first step towards the successful transfer of 

knowledge to the 3XN architects. Here, the GXN researcher seeks to identify problems and pain 

points that can be solved through research. Those pain points can emerge from different origins, 

such as the industry at large, tendencies followed by 3XN, requirements from specific projects, or 

requests from the management body. The researcher’s responsibility therefore is to recognise those 

difficulties, and problematise them in a comprehensible way, in order to later look and find for their 

confirmation (Latour, 1986).  

This chapter serves the purpose of depicting the process of problematisation through which GXN 
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defines the research projects. The focus will be brought onto the different elements influencing the 

researcher in the definition of research projects. 

Three Pillars as a Framework 

As explained before in the case description, GXN structures its knowledge in three design 

strategies, also referred to as pillars, that are behavior design, circular design, and digital design. 

According to GXN, each reflects a specific concern the architectural industry should respond to. 

Behaviour design responds to the social expectations of architecture, circular design answers to the 

environmental issues we are currently facing, and digital design seeks to leverage the technological 

advancement taking place. Together, the three pillars lay the foundation for the company and create 

a framework for any research selected and eventually undertaken, as one of the researcher 

(researcher 1) explains it: 

“We have these three sections as I said, digital design, circular design, behavior design. So, 

in that sense, there's a framework, a focus area,(...) they're quite broad as well. So you get 

to do a lot of different stuff within them.” (Interview, Researcher 1, March 2020). 

As underlined in the quote, each of those three sections (referred to as pillars) are rather large, and 

therefore enclose numerous subtopics being studied by the researchers at GXN. Therefore, the 

problematic state of affairs established by the researcher has to fit within one of those three pillars, 

as all GXN projects are selected to fit in the interest of the company. By making sure that the 

projects match one of the three research pillars, GXN ensures that it will be purposeful and serve its 

objectives of impacting the built environment, or supporting 3XN in the completion of its projects. 

The Building a Circular Future book (Jensen & Sommer, 2016) illustrates this way of 

problematising. It originates from GXN’s aim to provide circular design and circular economy 

principles for the architecture and building industry. Strongly anchored at the heart of the circular 

design strategy of the company, and portrays its intentions of impacting the built environment. It 

directly responds to the environmental imperative of reducing the global CO2 emissions produced 

by the built environment, and considers the expectations society has towards this industry. 

Ultimately, the book seeks to provide solutions to the different stakeholders of the industry, and 

convince them that change is possible (Interview, Researcher 3, April 2020). 
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The researchers pursue the areas in which they lack knowledge, in order to build a more complete 

and relevant body of knowledge under the predefined focus areas. Without the three pillars, GXN 

might explore too many and too diverse fields of knowledge, which might not bring value to the 

industry or the 3XN/GXN organisation (Interview, Researcher 1, March 2020). In this way, GXN 

wants to make sure that the research project undertaken will have a significant impact when 

completed and shared with 3XN, or other actors of the network. 

Applicability and Scalability of the Projects 

To ensure that each project brings value, GXN relies on two crucial qualities, namely applicability 

and scalability (Interview, Researcher 3, March 2020). The developed tool or concept therefore has 

to be applicable to a specific project or to the industry. The project also needs to be scalable and 

grow with its use. If both positive, applicability and scalability confirms the relevance of the 

research project, as well the likelihood of a successful implementation of the solution on a 

industry-wide level. To reassure the applicability and scalability the researchers evaluate all 

dimensions required for the implementation of the project. This results in the creation of a business 

model outlining the viability of the project, providing guidance regarding the budget, production 

and technicalities (Interview, Researcher 1, March 2020). The GXN researchers make use of their 

knowledge of the built environment to anticipate the practical needs for the implementation of the 

product or knowledge. By thoroughly assessing applicability and scalability, GXN drastically 

reduces the possibility that the resources spent on a research project are wasted because of its 

inability to be used in practice. 

Emergence of Research Projects 

The process of definition and selection of the fields of research is often based on the interaction and 

discussion between the researchers. Interaction between researchers is an element of establishing 

the research projects which was also addressed in Confirmation of Relevance. This was supported 

by Researcher 4: 

“(...) we also then discuss these ideas and share knowledge between our different 

disciplines. For example, Kåre is an anthropologist, he's doing a PhD in something now, 
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I'm an architect with a PhD in something else. So those discussions are important.” 

(Interview, April 2020). 

GXN acts as a cluster within the organisation itself (Interview, Researcher 4, April 2020). In this 

cluster, discussion and interaction is key to form a relevant and accurate research project. Here, the 

individual researcher’s specialisation can be valued in sharing ideas. It is a systematic process they 

go through as a group, by talking with one another, keeping each other updated on the progress of 

the research, sharing findings, interests and production methods (Interview, Researcher 2, April 

2020). Communication is a crucial aspect in the establishment of future research projects, because 

they offer new points of view, challenge assumptions and help to define the research project. 

Eventually, it is also through th e conversation that the topic will be confirmed. 

The specific research areas do not only emerge from the researchers’ own cluster but also through 

the interaction with other actors of the organisation, such as the 3XN architects. It is important to 

have people with different perspectives discussing the same topic in order to extract the challenges 

that it entails (Interview, Researcher 2, April 2020). Interacting with the architect allows the 

researcher to gain insight in the practice of architecture and the related needs of the architects. The 

merger between research and practice is essential for the development of the current research 

projects undertaken at GXN. The architects provide the researcher with a reflection of the practice 

through the 3XN projects. In this way, the research projects emerge from a concrete need outlined 

by the architects. The research projects may also be decided by the management of the two 

companies. They can decide that a specific topic will become of interest to the companies in the 

future. Through a top-down decision making approach, new research projects may emerge. This 

will happen in the merger between the two companies, where they can both see the benefit from a 

particular research project. 

We suggest that the definition of the research project is produced in three different ways within the 

3XN/GXN organisation. A figure has been created to illustrate the relationship between the two 

companies when initiating research projects (Figure 4). 
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Figure 4: Emergence of Research Projects 

The three ways research projects emerge within the organisation coincide with the individuals 

defining them. The first one comes from the GXN researchers themselves, motivated by their 

research and perception of the architectural industry and based within the three research pillars. The 

production of the book Building a Circular Future exemplifies such method. 

Secondly, the research projects can be identified in the merger between the two companies where a 

mixed group of individuals from both companies becomes a part of defining the problematic. Here, 

the management of 3XN & GXN will be the main determinants of a project’s initiation. This was 

the case of the Artificial Intelligence project, which was initiated by partners of both firms. 

Finally, the problematisation might originate from the 3XN architects, providing the GXN 

researcher with insights of their daily practice of architecture and the problems they continuously 

face. The architect’s point of view is absolutely vital in the development of a design tool and in 

general for a proposed solution to a problem to become accepted. The researchers’ theoretical 

knowledge will not be sufficient. Therefore, the architect will be the main factor in determining if 

the proposed solution is applicable to practice. Once again this is supported as we also found in the 

chapter of the Circulatory System of Scientific Facts. By discussing the projects and the design 

challenges with the architect, the researcher can develop a better understanding of the difficulties 

that the architect faces and therefore look for solutions. 

The process of defining research fields depicted above is what Callon (1986) refers to as 

problematisation and is the first step in translation. As suggested, GXN and 3XN work together to 

determine the correct and most valuable focus areas for the organisation, the definition of the 

problematic and its solution. In other words the GXN/3XN organisation presents a problem within 

the architectural industry or the built environment, which they are seeking to bring an answer to. 

The problematisation ensues from the aim and the proactive nature of both the 3XN architects and 
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the GXN researcher to challenge the status quo of the architecture industry, and push the boundary 

of the current practice (Interview, Researcher 1, March 2020). The foundation of the 

problematisation lies in 3XN’s practice of architecture, which goes beyond the aesthetics dimension 

of the building, but questions its larger impact on society and environment: 

“Now, architecture is a lot about solving problems, right? (...) You can't solve problems 

without knowledge, or you can't solve problems without finding what the problem is.” 

(Interview, Manager 1, March 2020). 

The manager underlines the need to establish what problems are present in the practice of 

architecture, and find solutions to those problems. This, in itself, is what GXN was created to do 

through different mechanisms. As presented above, it can emerge from their own examination of 

one of the three pillars that are behavior, circular and digital and nurtured the interaction with the 

3XN architects, at the merger between research and practice. More importantly, this reflects the 

internal mechanism taking place in the 3XN/GXN organisation which we are following in this 

study. In order to achieve its large and overarching goal to impact the built environment, GXN must 

be able to identify the problems they are trying to solve, and constitute a body of knowledge serving 

this cause. More concretely, it needs to find out what the problems are in the industry and gather 

relevant knowledge to solve those problems. 

Here, the solution envisioned by GXN, which redefines the articulation of the network, becomes an 

obligatory passage point. It is deemed as obligatory, because the new state of affairs proposed 

through the solution aggregates the newly established relations in between the actors. Beyond the 

project-specific solution, GXN tries to establish itself as an obligatory passage point. GXN is the 

entity that redefines the status-quo and the current roles around the 3XN/GXN organisation (ibid). It 

is obligatory in the sense that the situation would not evolve without their input. The discussions 

taking place within the GXN cluster and with other colleagues are the only systematised process of 

the researcher’s work, and reveals the necessity of this exchange. The discussions channels and 

direct the surrounding factors and actors of the network. It redefines the established relations in the 

network by presenting a solution that aggregates the different actors in a new way. In this way, the 

obligatory passage points orchestrate the integration of new actors in the network, in order to 

implement the solutions. The integration of the new actors is the object of the following chapter. 
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5.2.2 Integration of New Competencies 

During the problematisation phase, the researchers are able to define problematic state of affairs in 

the architectural industry or practice, which they aim to solve through research. The research 

projects are framed within GXN’s three design pillars. The researchers are able to confirm the 

relevance of the projects by continuously communicating with their fellow colleagues at GXN. The 

3XN architects and managers also provide valuable insights of the architectural practice and their 

needs. GXN answers to those with practice-oriented solutions, based on research, that can be 

implemented in the organisation’s processes. Each research project and envisioned solution go 

through a thorough verification of its applicability and scalability. These two characteristics are 

essential factors for the project to be undertaken by GXN, as it confirms the future usability of the 

solutions in practice. Projects that are not considered as applicable and scalable are not initiated by 

GXN, because they will not impact the practice and the industry. 

For the projects that have been deemed as relevant, research will be initiated. Once the project is 

completed the findings should aim at proposing a solution that will modify the current network of 

actors in the 3XN/GXN organisation. The implementation of those solutions leads to the integration 

of new human and non-human actors responsible for the completion of new tasks. Here, GXN, the 

network organiser, seeks the interest of new actors to take part in the network and enact the 

proposed solution (Callon, 1986). The interessement of new actors in taking part in the network 

further confirms the relevance of the research topic. By accepting to join the new network, they 

believe in the solution and support its pertinence. This phase of the translation relates to the 

alliances presented in Conditions for Research. GXN needs to find allies in order for the research to 

be undertaken and the integration of new fields of knowledge to happen. These allies are necessary 

for the projects to be completed, as they enable GXN to perform its work. 

Aligning with Funds 

The funds are important allies for GXN as they represent the main source of income for the 

company. As most projects are supported by private and public funding, GXN must constantly 

convince the funds to provide monetary support. In order to do this, GXN keeps a close eye on the 

funds agenda in order to align their research projects with the funds’ interests (Interview, 
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Researcher 3, April 2020). It is crucial for GXN to be aware and conscious of the funds’ interest in 

order to improve their chances of securing funding. In the case where GXN seeks financial support 

for a project that is not in the interest of the fund, the risks are that they will not receive any 

funding. The selection of the fund to which they apply for a research grant for a specific project is 

very important, as they have different focus points. The Environmental Protection Agency, as its 

name indicates, supports projects in relation to the environment and its preservation such as the 

digital mapping of the Danish biodiversity, the future of Denmark without waste, or waste 

prevention in Danish SMEs (European Commision, 2019; Publikationer | Miljøstyrelsen, 2020). 

The Danish Environmental Protection Agency was the primary funder for the Building a Circular 

Future book, permitting the project to come to life and subsequently to get published and 

distributed (Jensen & Sommer, 2016). Differently, the Innovation Fund Denmark seeks to support 

ideas, knowledge and technology in the benefit of the Danish society and funded projects in the 

domains of healthcare, food, or transportation (About Innovation Fund Denmark | 

Innovationsfonden, 2020). GXN approaches this fund for more technology-, or digital-orientated 

projects. The person in charge of the Artificial Intelligence project expressed that they would 

certainly apply to the Innovation Fund when the project would become sufficiently defined 

(Personal communication, Nguyen Henriksen, March 2019).  

In the following quote, Researcher 3 explains how the integration of the funds in the network by 

convincing them to support the projects: 

“(...) we basically define a project and then we go to the funds or we have a call and then 

we define a project based on that call.” (Interview, April 2020). 

GXN nurtures a close relation with the funds in order to find common ground and interest through 

the project. Interestingly, we see in this quote that GXN is not always the only actor defining the 

research projects. The funds are also part of this process, and have enough power to influence the 

direction of the projects. Again, GXN is highly dependent on the funding to practice its research 

activities. If no funding is secured, the management might have to let some of the employees go due 

to financial difficulties (Interview, Researcher 1, March 2020). In this relationship, the power seems 

to be held by the funds, as they are the key determinants through their allocation of financial 

support. Referring back to the problematisation phase above, we suggest that the funds are also part 

72 



of the global factors influencing the definition of the projects. Because of their own interests, the 

funds further frame the research project alongside GXN’s three pillars. They are part of the larger 

environment GXN has to pay attention to and take into account to make sure it will secure the 

necessary funding. Here, the direct contact between GXN and the funds is central in the 

establishment of the research project. It is because of this link between the two entities that the 

decision of proceeding with research will be taken. Moreover, the willingness of the funds to take 

part in the project and join the network is shown through their interest in playing a decisive role in 

the definition of the problematisation. 

The back and forth between the GXN and the funds, in order to find common ground and interest is 

at the heart of the interessement process (Callon, 1986). GXN has to convince the funds of the 

relevance and importance of the project they are pursuing. In the quote, Researcher 3 mentions two 

different ways of approaching and convincing the funds to support the projects. GXN can either 

define a research topic themselves and go to funds with a planned problematic and envisioned 

solution, or they can engage in a discussion where they define a topic together. In both cases, the 

agreement to allocate funds is based on the exchange between the two parties, with negotiations at 

the heart of it. Both parties have their own interests, but also need one another for the research to 

take place and to reach their objectives. GXN needs the funding, while the funds need the 

researchers and the results of the research. This represents the core process of interessement, 

through which GXN should convince the funds to take part in the project by aligning their interests 

and defining the new role of the actors in the network. As Researcher 1 explains it, the procurement 

of fundings comes with certains ties such as research updates or expenses reports, to which GXN 

has to comply (Interview, Researcher 1, March 2020). The negotiation therefore has to satisfy both 

parties to be successful. At this point, If there is harmony between all parties, the funds will be 

enrolled as an actor in the newly established network as their interessement has been confirmed. 

Collaborations with Partners 

Besides the funds, GXN relies on a number of partner companies which enable the concretisation of 

the project. As mentioned before, those partners have technical capabilities that GXN do not 

possess. Therefore, it is crucial for GXN to invite them to take part in the network in order to 

perform those tasks. Researcher 1 explains the need for GXN to find the right partners in relation to 
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a specific project. In this project named Bladerunner, GXN was exploring the use of robots for the 

fabrication of advanced organic forms in architecture with the aim of opening up the possibility of 

modern and advanced construction (Bladerunner | GXN, 2020). 

“Research projects are worked on collaboratively, we very rarely work alone, we work 

with partners. If we want to understand robotic fabrication, we don't need to be experts in 

robotic applications, but we want to work with the experts.” (Interview, Researcher 1, 

March 2020). 

The researcher underlines the importance of the collaborative nature of GXN’s work. In the 

Bladerunner project the researchers know that they do not have the knowledge or the capabilities to 

use robots themselves. However, they have understood what potential that technology offers and 

envisioned how it can be used in the benefit of the architectural industry. Through the 

problematisation, they defined that robots can be used to create advanced construction and rely on 

robotics experts to concretise the practical application of the technology. GXN needs these partners 

for the project to come together, and for the solution to be applicable. They have defined the robot's 

role and transfer the responsibility to make them work in accordance with the solution to the 

experts. Again, GXN has to find the expert entities, convince them to join the projects and 

commonly agree on their respective roles. This further supports the necessity of Callon’s (1986) 

concept of interessement in the process of translation and suggests that the experts should agree to 

the terms of the research project. Through the agreement the interessement from the new actors 

would be sanctioned and allow for the enrollment to take place. 

Hiring of New Employees 

The integration of new actors is further shown through the need for new competencies emerging as 

the organisation moves into new fields of architecture. Architect 1 explains that the organisation 

realised the need for new research capabilities as they started getting more architectural high-rise 

projects. When doing this type of project, it is necessary to take account of nature’s forces that 

affect the building structure. The management team realized that there was a lack of competences in 

their process of designing high-rises. This is illustrated by the growing needs in the organisation to 

understand wind movement around buildings. After having realised that the use of weather 
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simulation software would greatly benefit the design of high-rises at 3XN, GXN needed to find an 

individual capable of using those softwares. In reaction to the realisation of missing this technical 

knowledge they took the initiative to solve the situation. A simulation specialist was located and 

hired to enhance the organisation’s ability to take account of weather conditions affecting their 

building designs.  

“(...) we realized this is something that is important because we're designing more and 

more high rises. So now we actually have a new guy, Sean, who's developing that.” 

(Interview, Manager 1, April 2020).  

The integration of a new team member illustrates the process of enrolling new actors as a result 

from the interessement. The hiring of a software specialist confirms not only the viability of the 

project, but also the interessement of the organisation's top-level managers. For the managers, the 

financial viability of the activities undertaken is a necessity. 3XN is a large firm that seeks to be 

profitable in order to sustain continuous growth. As some of the researchers suggested, the business 

side of the company is at the centre of the top-level managers' concerns (Interview, Researcher 2, 

April 2020). Therefore the financial aspects of any decision is duly evaluated. In the wind 

simulation example, the integration of a new person in the company represents an increase in 

expenses, as Sean receives a salary for his work. This means that the executives believe that the 

estimated financial return of implementing the wind simulation expert in their processes will exceed 

the internal costs it creates. This shows the financial interest that GXN represents for 3XN. The 

knowledge produced at GXN is a significant factor in the interessement of 3XN in GXN projects. 

As the research projects are deemed to be applicable and scalable, 3XN is fully aware that they are 

very likely to benefit from them in the future. However, besides the practical solutions that GXN 

develops, the publicity that the research projects generate for the organisation is a strong incentive 

for 3XN to support the GXN experiments. Additionally, the integration of Sean shows that new 

project-requirements may lead to the discovery of a lack of competences within the company. 
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Need for New Competences 

The following quote illustrates what GXN defines as its research activity. It is not the common 

understanding of scientific research and laboratory experiments, but rather a research about the field 

of interest and the leading organisations working with it.  

“What we do through research projects is we find themes that we think are interesting, we 

find companies or researchers or institutions that we think are cutting edge within the 

themes. And by finding external funding, we can then de-risk the process of doing a 

project with them.” (Interview, Researcher 1, March 2020). 

The confirmation provided through discussion with colleagues, architects, managers, and other 

specialists is the interessement phase of the translation. Those different actors become interested in 

the new network GXN tries to establish. The interessement confirms the validity of the proposition, 

as it proves the relevance of the project. In our case, the confirmation comes from different 

specialists, experts and companies that are willing to work with GXN in the completion of the 

project. Moreover, the executives’ intentions to hire new employees, and their prioritisation of time 

and money illustrates their interessement and further confirms the validity of the selected projects 

(ibid). This example shows that GXN’s capabilities are to find problems in the architectural 

industry, understand the potential of application of different technologies, and imagine a solution. 

However, they do not possess the technical skills to implement the solution themselves and have to 

rely on experts to do so. Simply put, GXN only has little value for the architectural field if it is not 

able to find adequate partners for each project. 

5.2.3 Instrumentalisation of Knowledge 

In this chapter, we dive into what the GXN researchers call the instrumentalisation of knowledge. 

This refers to the contextualisation of scientific knowledge in regards to the architecture field in 

order to integrate it into the practice. The contextualisation of the research is the core purpose of 

GXN’s work, and a crucial requirement for its implementation. To do so, the GXN researchers need 

to produce knowledge that the architect can make use of to solve practical issues. However, the 

architects are not able to understand how scientific knowledge can be integrated in architectural 
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projects by themselves. Therefore, the researcher has to transform the scientific knowledge into 

instruments relevant in the context of the architecture practice. 

The instrumentalisation happens once the research is completed. The research topics have been 

defined, the interested parties have confirmed the validity of the project, and new actors have been 

enrolled in the network in order to implement the envisonned solutions. However, the knowledge 

that GXN has gathered is completely unrelated to the architectural field, as it comes from different 

disciplines. In the following quote, Researcher 4 explains the importance of transforming the 

knowledge from research into a tool that the architect can use: 

“(...) we want to operationalize or instrumentalize the knowledge and behavioral design 

that we have in a project-specific way.” (Interview, April 2020) 

The statistics, facts, and findings that GXN generates through research are not helpful for the 

architects because they are not related to the practice of architecture. Therefore, it is GXN’s 

responsibility to transform the findings into a context-specific way. By transforming the facts, 

statistics and findings, the GXN researcher aims at providing the architects with tools that can be 

used in the design process. The tools can have different shapes such as diagrams, matrix, principles, 

scales, but have to be applicable and accessible (Interview, Researcher 4, April 2020). Again, the 

applicability of the research is at the center of GXN’s concerns. The accessibility refers to the 

capability of the produced tools to be understood and used by the architect. It is crucial that the 

architects can make use of findings produced by the researchers, or else the research is worthless. 

Balancing Complexity & Filtering Information 

The instrumentalisation of knowledge relies on the researcher’s capacity to make knowledge 

relevant for the architect. The secondary research is based on complex knowledge, which cannot be 

seamlessly integrated into the design process because it is not contextualised. The architect needs a 

more concrete explanation of this knowledge in relation to her work to understand its 

implementation. The researcher responsibility is to produce knowledge which conveys the same 

information as the sources, but with the right balance between complexity and simplicity, as 

explained by Researcher 4: 
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“If we make it too complex, it simply won't get used (...). But if we simplify it too much, it 

becomes so much common sense that it becomes meaningless, if it's too generic and too 

reductive. So trying to strike that right balance is really important.” (Interview, April 2020) 

Because the secondary research is based on complex knowledge (Interview, Researcher 2, April 

2020), it is difficult to simplify it enough for the architect to understand it, while conveying the 

most crucial information. As the knowledge from the sources is often complex and general, the 

theory needs to be adapted to the practice. Therefore, the researcher has to select the most pertinent 

information to transfer to the architect. Researcher 4 used the analogy of a filter, through which 

knowledge has to pass in order for it’s most essential characteristics to be kept: 

“So it requires this further questioning: we can talk about why and we can talk about what, 

great, but getting to the how. We need to use that filter.” (Interview, April 2020) 

Here, she explains that a lot of information is valid and interesting, but the main focus should be 

brought onto the how. The how is the method to implement the knowledge in the architectural 

project. It is the centre of the researcher’s work, and needs to be imperatively transferred to the 

architect. The analogy of the filter shows that the researcher has to select the most useful and 

impactful pieces of knowledge for the architect. In the same way, the least useful pieces will be left 

out, reducing the complexity of the knowledge to be transferred. 

To illustrate the instrumentalisation of knowledge, we use the book Building a Circular Future  1

(Jensen & Sommer, 2016) as an example. The book aims to provide a concrete methodology to 

implement circularity in the design and completion of architectural projects through findings and 

principles. As for many other research projects, the findings presented in the book are based on 

secondary research (Interview, Researcher 4, April 2020). This means the book is based on existing 

data, which GXN has remodeled and adapted for its own specific purpose.  

GXN established three ‘key prerequisites for reuse’. They represent the central findings articulating 

the implementation of circularity in the built environment (ibid, p.3). The key prerequisites are 

Material Passport, Circular Economy and Design for disassembly. To best illustrate GXN’s work, 

we focus on the Design for disassembly. In this chapter, GXN extensively depicts its findings by 

1 The book is publicly available, in accordance with GXN’s belief in open source as a tool for education. Therefore, we 
encourage you to access it through this link. 
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providing five principles to consider (ibid, p.39). The principles are guidelines for the architect to 

duly comply with the notion of disassembly. Any architects interested designing for disassembly 

can refer to those principles to frame their project. However, the principles themselves are not 

sufficient to fully explain the practical implementation of disassembly in a project. GXN provides a 

number of existing examples integrating disassembly in their design. This helps the practitioners 

understand the value disassembly brings to society through the different cases of its application 

(ibid, p.42). Following the examples, a large section named How to Design provides the reader with 

concrete tools and strategies for the implementation of disassembly in the design process (ibid, 

p.66). There GXN unfolds the essential elements forming the method of designing for disassembly. 

Finally, a case study presents the optimal scenario of redesigning an existing project in accordance 

with the five principles and the proposed techniques (ibid, p.100). The case study is a practical 

example of how design for disassembly can be done, which the architect will be able to refer to for 

future projects. 

Through the example of the book, we understand how the researcher is able to transform general 

knowledge into tools for the architect. To do so, the researcher needs to consider the most important 

information and discard what is less essential. Furthermore, the knowledge cannot be too complex 

or too plain, or else the architect will not make use of it. Therefore, the researcher seeks to present 

the knowledge as a tool and provide examples on how to use it. As the knowledge is contextualised 

in relation to architecture, the architect can easily apply it to practice.  

Materialisation of the Knowledge 

For the instrumentalisation of knowledge to be completed, the researcher needs to create an artifact 

containing the knowledge. In order to be transferred to other individuals and entities, the knowledge 

needs the support of a physical or digital medium. Without these artifacts or medium, the architects 

and other practitioners would not be able to access the knowledge, preventing its practical 

application from happening. The materialisation of knowledge is identified as by Latour (1999). 

The inscription is the artifact resulting from the translation, where the knowledge was 

contextualised and reshaped. In our example, the book itself is the inscription, as the knowledge 

produced by the researcher has been physically inscribed into a book. The central quality of the 

book is its mobility. Mobility means that inscriptions can be transferred and further translated, while 
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keeping their integrity. The inscriptions enable knowledge to travel across and outside the 

organisation. The role of the inscriptions is to bring the knowledge in the most comprehensible way 

to the practitioners. In order to do so, the scientific knowledge is translated into visual elements, 

which resonates better with the architect's ability, compared to the written form of scientific 

knowledge. The complexity of this task is explained by one of the researcher: 

“(...) we don't want to ask architects to read a lot of stuff or have endless checklists. We try 

to steer away from that. So how can we make it visually accessible? How can we represent 

this and of course, most research is not, it's very much written.” (Interview, Researcher 4, 

April 2020) 

Here, GXN seeks to provide simple and straightforward methods to the architects, in a visual 

manner. The aim is to produce a piece of knowledge, an inscription, which the practitioner can 

easily access with her own competences and abilities. GXN wants the architects to keep doing what 

they do best, designing. Therefore, the comprehension of new domains of knowledge should not 

represent an additional task for the architects. Instead, it should be seamlessly integrated, allowing 

the practitioners to fully focus on the design process, complex enough on its own. 

Theory, Context, Operation  

As explained above, the instrumentalisation of knowledge is a complex process requiring multiple 

competences from the researcher. To achieve it, the researcher makes use of three capabilities 

relating to theory, context and operation. Those coincide with Aristotle's three intellectual virtues, 

namely episteme, phronesis and techne (Skov-Petersen, 2003). 

In the book project, the global concepts presented in the publications form the theory of circularity. 

Those are considered as the fundamental truth about the topic as they are virtually invariable 

through space and time (ibid). They represent the science that constitutes the knowledge about 

circularity, which the researcher needs to understand. The comprehension of the theory of 

circularity is based on the researcher’s epistemic virtue, supporting the understanding of the 

fundamental building blocks of the theory. It allows the researcher to go “deep” into the knowledge.  
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“(...) [I] would have to go deep to understand some knowledge that might be quite general 

in and then find a way of translating that into some sort of relevance for a particular project 

(...)” (Interview, Researcher 2, April 2020) 

The researcher mentions general knowledge, which is the scientific knowledge at the heart of the 

research. She identifies it as general because it is not contextualised and can be applied to any 

domain. It is crucial for the researcher to understand the knowledge in depth, to be able to reduce its 

complex nature and transfer it to the architects. By going deep, the researcher is able to understand 

and extract the most essential elements of the research to be transformed for the architects. If the 

researcher only partially understands the foundations of the research topic, she will be limited in her 

ability to convey its meaning throughout the organisation. This may result in misunderstandings 

between the two parties, or the failure to implement the concepts in focus. This shows that episteme 

is essential to the process of knowledge transfer. It enables her own understanding of the research 

topic, which will be referred to in order to contextualise the knowledge. 

Based on this extensive understanding, the instrumentalisation of circularity requires the 

researcher’s phronetic virtue. It is the ability to make sense of a situation and react accordingly 

based on a set of rules and laws (ibid). The phronetic virtue forms the researcher’s ability to select 

the pertinent information and to adapt the fundamental concepts of circularity to the architectural 

context. Researcher 1 refers to the ability to contextualise knowledge as the know-how: the ability to 

envision how knowledge should be embedded within the limits of the projects. Because they 

possess the know-how, the researchers are able to transform the ideas and technologies into tangible 

tools for the architect. Without it, the knowledge could not be implemented in the 3XN projects.  

“I think the interesting thing here, and this is why I keep talking about the context of the 

project, is the know-how of embedding these ideas, these technologies into the actual 

project.” (Interview, Researcher 1, March 2020). 

The know-how is the central competence of the researchers, and the value that GXN creates for 

3XN, as knowledge only becomes effective when embedded in the project. It is the core capability 

that allows the research to consider the context, in order to transform knowledge into design 

principles and practical tools for the architect. Here, the know-how is the researcher’s own 

definition of phronesis. However, the know-how is not intrinsic to any individual, but rather 
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developed through experiences. This explains why the majority of GXN researchers have received 

an education in architecture. Throughout their education and professional experience, they have 

been able to build a strong understanding of the architectural practice and the processes it includes. 

This way, the researcher is able to produce knowledge that the architect will be able to comprehend. 

At last, the materialisation of knowledge is based on techne (ibid). It is the materialisation of the 

knowledge into different support such as books, diagrams, icons. Over the years and the projects, 

GXN developed visual templates for the graphic display of the knowledge, which have been proven 

to facilitate the architect’s understanding of the concepts. This is illustrated in the following quote, 

where Architect 2 explains that GXN was able to build a set of graphic layouts to be used and 

reused: 

“They make it easy to understand (...). They have this tool kit, so they don't have to do all 

the diagrams again. They can take some of the design components and then they do the 

graphical setup and the explanation about sustainability and behavior (...)” (Interview, 

Architect 2, April 2020) 

This shows that GXN was able to systematised the inscription process. Besides books, GXN 

inscribes the produced knowledge in different ways. Often, the architect will receive diagrams, 

icons, or matrix containing the relevant information. The visual aspect is very important for the 

architect and significantly facilitates the understanding of the concepts. This systematisation is 

beneficial both for the researchers, as the process of inscribing is made easier, and for the architect, 

who knows what to expect and how to use the inscriptions. 

To summarise, knowledge instrumentalisation is a highly complex process for which the 

researchers need different intellectual virtues. Their expertise is used in different ways and for 

different tasks, which eventually all come together to fulfill the same goal. Episteme sets the 

foundation for this knowledge to be contextualised based on phronesis. Ultimately, the 

instrumentalisation of knowledge can only be completed through its inscription, requiring the 

researcher’s techne. Throughout this process, GXN seeks to enable the 3XN architects to follow the 

same proceedings, in relation to their own tasks and objectives. GXN is meant to provide the 

architects with the same intrinsic knowledge as the scientific papers, yet shaped in a different way 

and adapted to their epistemic virtues. Those are based on their quality of architects and not 
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researchers and therefore need a different support to acquire this knowledge. Researcher 2 suggests 

that the architect’s ability to understand is often facilitated when brought with some spatial qualities 

to it (Interview, April 2020). The instrumentalisation of knowledge entails that the researcher has to 

take into account the architects’ body of knowledge and the competences they have developed 

throughout their education and professional experience and build onto those. 

5.2.4 Transfer of Knowledge 

Following the creation of the artifacts holding the knowledge, one step remains to complete the 

integration of new domains of knowledge in the architects’ design process. This very piece of 

knowledge needs to be handed to the architect and ensured it has been accurately comprehended. 

We refer to this phase as the knowledge transfer. The section aims at addressing the efforts that 

3XN and GXN go through with the goal of achieving a stable transfer of the research to practice. To 

do so we will make use of the previously mentioned example where a wind-simulation expert was 

integrated to the organisation in order to provide new competences to a high-rise project in 

Amsterdam. We will address how knowledge becomes materialised and therefore able to be 

transferred from one person to the next. Furthermore, it will be assessed how such a process is 

attempted to be stabilised to diminish the risks of time wasted on doing research.  

The knowledge that has been deemed applicable and valuable for a particular project, has now been 

inscribed as explained in the previous section. The purpose of this inscription is to hold the 

scientific knowledge studied by the GXN researchers. When knowledge has been inscribed, it 

transforms and becomes a materialised and physical actor connected to the network. The connection 

to the network is a result of the knowledge solidifying, which enables its physical representation to 

become mobilised and thereby able to be shared across the network. The ability to change its form 

and become solid would not happen without the use of non-human actors in the process. 

Creation of Design Principles 

To illustrate the transfer and mobilisation of knowledge, we use the example of a high-rise project 

in Amsterdam, and the integration of weather simulation software to produce informed design. As 

3XN was working on a tower project in Amsterdam, GXN was requested to perform a wind 

simulation analysis of the tower in order to find the most adequate location for the tower’s terrasses. 
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The weather simulation expert, Sean, utilises the software to come to a conclusion regarding the 

best placement of the terrasse. This involves the use of specific simulation softwares, which the 

architect does not know how to utilise, nor comprehend the produced analysis. The software should 

therefore be considered as a non-human actor that is crucial to make use of in the process of 

materialising the knowledge. The integration of a wind simulation expert has earlier been addressed 

in relation to the management’s realization that such capabilities were needed in the organisation. In 

this context, the example will be used to illustrate the interaction between human and non-human 

actors to inscribe and mobilise knowledge and what results from this interaction. Furthermore, we 

assess the relation between the inscribed knowledge and the recipient of this inscription. The 

primary role of the GXN researcher is to leverage some knowledge, which is not attainable for the 

architect, into the architectural projects. To do so, the researchers are required to be an integrated 

part of the project-teams, thereby knowing what is taking place, what research is required and 

which shape the knowledge should take for the architect to be able to use it (Interview, Researcher 

3, April 2020). This shows the importance of researchers in the projects and in this example the 

wind-simulations expert’s competences when working on the high-rise in Amsterdam.  

“In this project we made use of a GXN researcher (...) he goes in and makes some really, 

really technical studies on what is called a comfort map, which I'm not able to do, but that 

can then affect the way we design the tower.”  (Interview, Architect 2, April 2020). 

In this quote, the architect emphasises the technicality of the researcher’s work, and her own 

inability to perform that task. She knows that the outcome of the wind-simulation expert’s 

interaction with the software will significantly impact her work and the final design of the tower. It 

is the researcher’s responsibility to transform it into a piece of knowledge that she can understand. 

This piece of knowledge, specifically produced for the architects, becomes a design principle that 

they can use as a reference for designing (Latour, 1999). The researcher’s interaction with the 

wind-simulation results in a comfort map that can be used by the architect to produce informed 

design. The researcher’s interaction with the software is a process of inscribing knowledge by using 

a non-human actor. As a result of this interaction the knowledge becomes tangible and mobile. It 

takes on a physical shape and becomes both transferrable and understandable for the architect. 
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Transferring the Design Principles 

The artifacts, whether they are design principles or as in this case a comfort map, can now be 

transferred to the architect, as it has been materialised. These artifacts are also referred to as 

immutable mobiles. This means that they are able to move across the network, while holding their 

form and convey the meaning or knowledge that they hold without being further modified 

(Fenwick, Tara and Edwards, 2010). The process of creating this immutable mobile involves a 

transformation through which the researcher alters the knowledge to make it a materialised sign, 

document or in this case a comfort map. In this example, the receiver of the comfort map is the 

architect, who will use it as a design tool. When an immutable mobile is correctly produced it 

becomes a circulating reference that is comprehensible for the people working on the high-rise 

project (Latour, 1999). The architect is able to use the comfort map as a reference to understand 

how the design is impacted by the wind in that particular location in Amsterdam.  

The design principle is necessary for the architect to appropriately design the tower in Amsterdam. 

The process of the GXN researcher utilising the software to produce the comfort map is vital for the 

development of the high-rise project. Without the researcher’s competencies integrated into the 

project, the tower’s terraces would be placed in locations that might provide a discomfort for the 

end-users. The interaction between researcher and software therefore becomes an obligatory 

passage point in the completion of the project. In this way, the translation process of the knowledge 

should be executed in accordance to the interests between all actors of the network: the client, 

end-users, 3XN architect, GXN researcher, the software and the computer. Should the process of 

translation fail to meet the interests, the knowledge from the software would not be conveyed 

throughout the network. It may result in the architect not being able to make use of the comfort 

map. It would not be of any value to the client of the project. It would create discomfort for the 

end-user. The software may not be integrated into future high-rise projects and the management of 

the organisation would therefore have spent money on the integration of a wind-simulation expert 

which did not prove to be valuable. 

As explained above, this immutable mobile, the comfort map, has the ability to travel through the 

network to be utilised by different actors without being modified. The design principles therefore 

influence the architect and her practice as they are implemented in a project. After having been used 
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for a project, those can be stored until necessary for future projects. This represents the 

immutability of the mobile: its ability to travel across space and time without changing (Fenwick & 

Edwards, 2010). In this way, the power that the immutable mobile holds is delegated to the 

architect, mediated through the interaction between researcher and software which is the comfort 

map. The power should be understood as the knowledge that allows the architect, through its 

transfer, to obtain capabilities which she would previously not have been able to acquire without the 

GXN researcher, unless she had pursued these capabilities outside the boundaries of the 

organisation. 

“What we found is that just giving them [3XN architects] knowledge, let's say a statistic or 

a fact or a finding, isn't that helpful for 3XN. (...) we try and turn it [the knowledge] into a 

tool of sorts. That could be a matrix of principles, it could be a series of diagrams, it could 

be kind of a scale where they need to make sure that they're covering a whole range of 

things. (...) It has to be accessible and applicable in some way.” (Interview, Researcher 4, 

April 2020) 

As suggested by Researcher 4, the GXN researchers have to consider the type of knowledge that is 

provided to the architect. It requires the researcher to possess the phronetic virtue as previously 

mentioned. It is necessary for the knowledge’s integration to a project that the architects are able to 

use it as a tool for their design. This supports the point about the immutable mobile becoming a 

reference that can be made use of in the designing process. If the architect is not able to make use of 

the reference/tool it means that the translation of the knowledge has not been made accessible for 

the architect. Once again, it shows that striking the right balance between complexity and simplicity 

is vital for the transfer to be successful. Hence, if the comfort map is too detailed the architect might 

not be able to understand it. Additionally, the translation process can also become unsuccessful if 

the knowledge appears not to be applicable to the project.  

Interaction Between Researchers and Architects 

This interaction between researcher and architect concerns translating specialised knowledge with 

the goal of operationalising it for the architect in order for it to be integrated to the high-rise project 

in Amsterdam. As mentioned above, this mobilisation is achieved by solidifying the knowledge 
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from the GXN researcher through the software program. This means that the piece of knowledge 

has now been transformed and inscribed with the use of the wind-simulation software. However, the 

comfort map still requires the architect's verification of the comfort map being understandable and 

applicable in the design process, as established in the circulatory system of scientific facts. This is 

not a straightforward process. 

“Then we can go back and forth between these comfort studies and our design and then 

kind of form the tower depending on this technical information and I'm not able to do that 

on my own.” (Interview, Architect 2, April 2020). 

As Architect 2 states, she is not able to simply make use of the comfort studies on her own. She 

needs the researcher’s verification, that the comfort studies are interpreted correctly to avoid a 

misuse of the knowledge. This is a process of assuring that the comfort map is correctly used due to 

the technical nature of the knowledge. This requires the researcher to have the ability to understand 

the reference from an architectural design discourse. If this translation and adaptation of the 

knowledge is executed in a useful way, a link will be established between researcher and architect 

(Latour, 1999). Through this link, the new competencies will be leveraged by the architect. The 

comfort map allows the enactment of informed design, where the wind’s impact on the tower’s 

terraces can be taken into account. Thereby, allowing the architect to produce informed design. The 

comfort map as the immutable mobile enables the architect to act through it and delegates the power 

that the researcher previously held to the architect (Fenwick, Tara and Edwards, 2010).  

A common understanding between researcher and architect is crucial for the appropriate use of the 

comfort map. This means going back and forth, not only between the comfort map and the design, 

as seen in the quote, but additionally between architect and researcher. When the balance between 

complexity and simplicity is established and the mutual understanding is achieved, the transfer of 

the knowledge and the process of translation becomes stabilised. Only if the associations of actants 

and the chain of mediations are in harmony is this achievable (Latour & Woolgar, 1979). 

The above example is an ideal situation, where the architect was able to directly implement the 

translated piece of knowledge into her project. However, there is a constant uncertainty bound to 

the relations between networks. If one relation in this long chain does not fulfill its purpose it results 

in a disruption of this harmony between actants. The stable transfer of knowledge therefore 
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constantly has to be cultivated through the interdependent relations (Fenwick & Edwards, 2010). 

The challenges bound to the maintenance of stability or the effort to reach stabilisation will be 

explored subsequently when addressing the challenges. 

Before addressing the challenges, we will assess the space in which the shared understanding is 

achieved. Here, we will examine how the office space enables the knowledge transfer and how this 

process requires several iterations before the 3XN and GXN employees are able to reach a common 

language. 

Transfer Within a Specific Space 

The transfer of knowledge takes place in the team working on the completion of a 3XN project. The 

team is mostly constituted of architects, but a couple GXN researchers are also part of it. In the 

team, the researcher is responsible for bringing the knowledge and explaining how it can be 

implemented. More concretely, the exchange happens through a series of workshops including the 

whole team (Interview, Architect 2, April 2020). There are four workshops, which serve as 

touchdowns for the team members to meet, show their individual progress and integrate the 

different parts together (ibid). Those workshops take place in the office’s meeting rooms. 

Researcher 3 (Interview, April 2020) believes the integration of GXN researchers within the project 

team is the most effective method to transfer knowledge as it is practically applied to a specific 

project. 

Besides the project teams, the 3XN office offers a large number of opportunities for the two entities 

to meet in more informal settings. As the physical location is shared by both companies, the 

creation of short-lived, spontaneous situations revolving around the knowledge transfer between 

multiple individuals is naturally fostered. This typically undergoes during lunch, where discussions 

start as a simple mention of a concept and can develop into a deeper conversation. This process of 

transferring knowledge through an informal setting often emerges from a conscious effort to create 

these situations. One of the researcher explains that Researcher 1 advised her to purposely go talk 

about these different topics during lunch: 

“I think it's partly Kåre, who is an anthropologist, who from the beginning said "try to talk 

to people over lunch". (Interview, Researcher 3, April 2020) 
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This demonstrates that knowledge sharing is not limited to the projects teams and the meeting 

rooms where the workshops happen. Instead, the whole office space is perceived as a space for 

interaction to happen and exchanges of knowledge to take place. This is further encouraged by the 

physical proximity between the two companies, as they share the same office space. This allows 

architects to run down the hallway, tap on the shoulder of one of the researchers and ask a quick 

question, avoiding a number of steps required to receive this information from an external source 

(Interview, Architect 2, April 2020). Moreover, this allows GXN to seemingly be part of the project 

development, even if they are not explicitly part of the team. The proximity between the two 

companies creates a space where knowledge is constantly transferred between groups and 

individuals, in formal or informal settings. Had this not been the case, the knowledge transfer could 

not happen in such an easy but efficient way. 

The idea of the office building as a space fostering the exchange of knowledge is also supported by 

Researcher 1 (Interview, March 2020). In the following quote, he insists that the knowledge transfer 

is far from a simple handover of tools from one researcher to an architect, that are later used in 

practice. Rather, the transfer happens as an osmosis within the office space. The osmosis means that 

the transfer happens without a conscious effort. It is by being part of the company, by being present 

at the office during the week and by taking part in different conversations that the transfer happens. 

This shows that there is a constant flow of knowledge circulating across the organisation, which is 

slowly accumulated by the individual taking part in the network. Researcher 1 further explains that 

3XN’s competition department comes up with new strategies without realising that it results from 

GXN work, and that it has been embedded in their mind throughout time. Here, a shift happens in 

the architect’s mind because it was surrounded by such concepts in the office space. It is a shift 

towards the integration in the project of the new knowledge acquired by GXN through the research: 

“(...) so it's about creating the space for conceptual shift and then helping through being 

part of the process, that concepts will somehow be embedded within the project.” 

(Interview, Researcher 2, April 2020). 

The space is of great importance in the transfer of knowledge, because it acts as a container for 

knowledge. In our case, this space is the office, where numerous conversations, debate, workshop 

and interaction are floating in the air. The employees therefore evolve in this atmosphere which has 
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an imbuing effect. Nonetheless, this shift still needs to be sustained by GXN and its researchers 

during the design process in order to accurately implement the knowledge behind the concepts. 

An Art Rather Than a Science 

The transfer of knowledge happens on an interpersonal level between the researchers and the 

architects. Simply handing the artifacts to the architects is often not enough. Rather, the transfer is 

successfully achieved when GXN and 3XN work together over the realisation of a project. This 

suggests that the artifacts are not always fully self-sufficient in transferring knowledge across the 

organisation. Despite the use of visual design templates for the creation of the artifacts, the 

architects sometimes misunderstand or do not use them. Therefore, the researcher goes through an 

iterative process of improving the artifacts. This process is incremental, as small changes can make 

a big difference in the architect’s understanding. This is illustrated by Researcher 4 in the following 

quote: 

“Sometimes, we try it one way on one project and maybe we feel it was either ignored or 

misunderstood. Until then we'll try and almost take the same information (...), simplify it or 

make it more accessible in a different way. So we learn as we go how to do this. It's a bit of 

an art rather than a science in that respect.” (Interview, April 2020). 

This shows that the transfer is far from being a straightforward application of the design principles 

to practice. Instead, the researcher finds herself in a continuous process of refining the artifact until 

it suits the architect's understanding. This revealed to be a complicated process that does not follow 

any precise rule or specific guideline. As mentioned in the quote, it is an art rather than a science, 

meaning that the researcher is only able to learn this skill by being part of this process multiple 

times. Moreover, as we explained in the previous chapter, the researcher often supports the artifacts 

with further explanation of the theoretical concepts. This provides the architect with more 

information and a better overview of the complex knowledge being transferred. Here, the objective 

is to reduce the risk of misunderstanding and misalignment between the researcher’s intentions and 

the architect’s interpretation. 

The transfer of knowledge within the offices therefore allows researchers and architects to engage 

in the iterative process of knowledge transfer. This process is iterative not only because of the 
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number of times knowledge of different nature is transferred for different purposes or projects, but 

more importantly to find the most adequate and effective way of transferring it. Thus, GXN and its 

researchers are constantly improving their understanding of what the architect needs, and how to 

shape it. 

Through the above example, we can see that the transfer of knowledge benefits from a free and 

active flow of information within a specific space, identified as a trading zone (Boland et al., 2007). 

However, the iterative process towards an alignment between the researcher's intentions and the 

architect's interpretation is only possible if the two entities can communicate with each other. The 

transfer process is crucial for the mobilisation of knowledge to take place. Without a successfully 

executed translation, GXN is not able to convey the produced knowledge across the network. Thus, 

the imperative delegation of power to the 3XN architects cannot take place. Through this chain of 

reactions part of the translation process, we understand two things: first, due to the highly complex 

work of the GXN researchers, the adequate transfer is established through iteration. Second, this 

iterative process, paving the way for the stabilisation of the network, is achieved within a specific 

space. 

Common Language 

The iterative process of knowledge transfer taking place in the trading zones is effective when both 

entities are able to coordinate their actions despite their differences in norms, meanings and 

interests (Boland et al., 2007). However, this is only possible if both researchers and architects can 

understand each other through the use of a common language (Collins et al., 2007). Although the 

type of knowledge held about the same information is different for both entities, the mutual 

understanding is facilitated by the background of the GXN researchers. Indeed, the large majority of 

the GXN employees have followed an education in architecture before specialising in specific fields 

of research (GXN Innovation, 2020). Hence, their long immersion within the field of architecture 

greatly facilitates the process of communication through the use of common vocabulary, shared 

meaning and values. This is emphasised by Researcher 2 who explains that her own architectural 

background strongly supports her capacity to talk both research and architecture language: 
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“Me and Johan being both architects going into some sort of behavior and research, means 

that we do have this bridging capacity to talk in both languages.” (Interview, April 2020) 

Talking both languages creates the ability to bridge research and practice, to simultaneously 

understand the knowledge on a scientific level and explain it with the architect’s vocabulary. In this 

way, the researcher seeks to create a conversation based on an equal level of knowledge. The 

architect and the researcher are part of the same process of knowledge transfer, both bringing their 

own set of capabilities in order to best adapt the knowledge to practice and implement it to the 

project. 

Altogether, the trading zones emphasise the willingness of both entities to coordinate their ideas and 

actions in order to reach a greater and common purpose. The repetition of the engagement between 

the researchers and architects, as well as the need to improve this exchange through the iterative 

process suggest that the successful transfer of knowledge is a constant work in progress. Knowledge 

transfer lies within the alignment of the activities of both entities, able to coordinate their practices 

through the development of a common language (Kellogg et al., 2006, p. 39; Collins et al., 2007). 

5.2.5 Concluding on the Knowledge Transfer 

The above analysis exemplified the process of knowledge transfer across the 3XN/GXN 

organisation. Through Callon’s four moments of translation (1986), we identified four successive 

tasks performed by the researcher to complete the transfer. 

First, the research projects need to be defined. They emerge in three different ways: from the GXN 

cluster itself, from the management decision, or from the 3XN architect. In all cases, the emergence 

of the project relies on the ability of those groups to communicate with one another. To be pursued, 

the projects have to fit under GXN’s interest, framed by its three pillars. Finally, the assessment of 

the applicability and scalability of each project confirms its relevance for the built environment. 

This process refers to the problematisation phase of translation. 

Second, the researchers have to find actors interested in working with GXN on the development of 

the research project defined in the problematisation. Those actors will bring new competences into 

the network, essential for the realisation of the research projects. However, GXN has to convince all 

parties to take part in the network by negotiating and agreeing on their respective roles. This 
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corresponds to what Callon defines as the interessement. 

Third, the knowledge needs to be instrumentalised in order for the architects to use it. This means 

that the scientific knowledge gathered needs to be contextualised in regards to the field of 

architecture. In this way, the knowledge becomes a tool that can be used by the architect in practice. 

The knowledge is then materialised and thus able to travel through the network. This refers to the 

process of enrolment. 

Finally, the instrumentalised knowledge becomes mobile through its materialisation so it can be 

distributed across the organisational network and integrated into the architectural practice. This 

happens in a specific space, within the organisation, where researchers and architects were able to 

develop a common language to understand each other. 

5.3 Challenges of Knowledge Transfer 

Until this point, we have described the conditions for research to take place and the transfer of 

knowledge between GXN and 3XN through ideal processes. The provided examples illustrate how 

the transfer is supposed to take shape between the actors, under a set of conditions which does not 

always come together in the same harmony as examined in the previous examples. Therefore, it is 

important to note that the above hardly portrays an accurate picture of the general knowledge 

transfer process. Indeed, this process is far more complicated than a straightforward step-by-step 

continuity of actions depicted above. To reflect the reality of the difficult task of transferring 

knowledge between GXN and 3XN, we will now unfold some of the challenges that both 

researchers and architects continuously face in this process to answer the third subquestion of the 

analysis: 

SQ3: What are the challenges entailed in the transfer of knowledge from research to 

practice? 

Some of those challenges have previously been mentioned. In this chapter, these will be examined 

more in detail as well as presenting complementary ones that have been revealed in our data set. 
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5.3.1 Organisational Structure 

As in all other organisations, there are structural and hierarchical conditions influencing the 

distribution of power within the organisation. In relation to knowledge transfer between GXN and 

3XN, it is evident that this hierarchical environment is a factor influencing the knowledge sharing in 

the organisation. In the initiating phase of a project, the two entities of the organisation arrange 

workshops of how to address the challenges bound with a particular project (Interview, Architect 2, 

April 2020). In these workshops, certain voices are stronger than others. Although there is a high 

level of mutual respect between the employees in both GXN and 3XN, the structure of the 

organisation inevitably results in a hierarchical environment. Hierarchical structure and power 

relations are a natural outcome in organisations, just as it is also the nature of the case organisation. 

This is expressed by Researcher 2: “Officially in the meetings, I experience often that top down 

decisions are made. The stronger voices are those with higher rank.” (Interview, April 2020). In the 

organisational meeting the decision-making process happens largely through a top-down approach. 

As indicated by Researcher 2, the people who can make these decisions are the people with the 

higher rank. What happens as a result of this is that the respect to the superiors in the organisation 

might harm the free space where knowledge and suggestions are shared. "I think in general, there's 

a great deal of respect on all levels, but there is still this funny play of ‘who says what and how is 

decisions made from meeting to meeting’." (Interview, Researcher 2, April 2020). The ‘funny play’ 

as Researcher 2 refers to is likely the restraints that come with a hierarchical structure. When 

attending meetings with superiors, it is probable that it will influence the conversation due to the 

lower ranked individuals not wanting to expose themselves. This shows that the powerful human 

actors in the network may affect the level of knowledge sharing and the decision-making process in 

the meetings, thereby changing the course of actions of the human actors of lower hierarchical rank. 

However, as soon as the day-to-day work is underway, the flow of communication becomes more 

fluent and the different actors are able to share knowledge and influence the decision-making in the 

projects more easily Interview, Researcher 2, April 2020). Yet, another implication that results from 

this restraint is that knowledge might not necessarily be shared company-wide. The day-to-day 

workflow and the busy context in which the researchers and architects operate may limit the 

distribution of knowledge. Knowledge sharing from research is often limited to the individuals who 
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will use the knowledge. Even though the companies continuously develop a process log while the 

architecture project progresses, the generated knowledge is only shared superficially. Usually, it is 

only the surface that is scratched through superficial sharing of concepts or ideas that were 

developed during the development of the project (Interview, Manager 1, April 2020). 

5.3.2 Architectural Project-Settings 

When researchers work on the projects, there are also additional implications that influence the 

process of research and the amount of knowledge sharing that can take place. The project-settings, 

in which the researchers and architects work, are significantly influenced by deadlines and 

budgeting. This means that there are restraints bound to the projects due to the limited time 

available to pursue new knowledge and the budget that is set for the project. Furthermore, the 

client's willingness to conduct research in a specific area is a necessity for the research to take place. 

As established in the circulatory system of scientific facts, the clients should be considered as 

alliances. The interrelationship should be cultivated in order for them to understand the need for the 

specific knowledge in relation to the project. The integration of the knowledge is therefore 

dependent on the client’s willingness to spend part of the budget on research (Interview, Manager 1, 

April 2020). Without their consent, research is not considered as vital for the architectural project 

even though researcher and architect may consider it as so. With the client’s consent, the relevance 

of the research is confirmed and the research venture can therefore be initiated. With the 

inauguration of a research project, the amount of time that can be spent on the research should also 

be considered. One of the researcher’s main tasks in relation to projects consists of diving further 

down into specific topics which the architect does not have the time for (Interview, Researcher 4, 

April 2020). This process is more experimental than the architect’s design process and aims to 

tackle some of the limitations that are linked with professional architecture practice. Researcher 1 

suggests that architects do not get to ask open-ended questions. This is what GXN enables the 

organisation to do by exploring new fields of knowledge. However, the pursuit for answers to these 

open-ended questions can be very time consuming (Interview, Researcher 1, March 2020). As one 

of the objectives of research is to apply the knowledge to practice, the researchers have to work 

within the same time frame as the architects in order for knowledge to be implemented into the 

projects. Gathering complex knowledge, translating it to something that has relevance and is 
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applicable for the respective project and communicating this to the architecture team is a challenge 

in itself. However, fulfilling these tasks while being pressured with deadlines makes it even more 

difficult for the researchers. This pressure might cut short the process and lower the quality of the 

results. However, time is an inherent constraint of architectural projects, to which the researchers 

have to comply. This is why GXN is trying to systematise the research process and its means of 

integration. By establishing a systematisation to the transfer of knowledge, the process will be faster 

and more effective. 

The project-settings also force the GXN to be able to quickly react to the needs that appear through 

different projects (Interview, Manager 1, April 2020). The process of problematisation needs to 

happen swiftly, which may lead to overseeing underlying issues that are just as important as the 

more obvious ones. 

5.3.3 Diversity in the Organisation 

The secondary research that takes place at GXN deals with examination of scientific knowledge that 

can be both quite complex and general (Interview, Researcher 2, April 2020). It requires the 

researcher to derive the most useful knowledge for a specific project and discard the less valuable 

parts. The validity of this knowledge is then confirmed through a long process and as a part of a 

large network. This can make it very difficult for the researcher to know when knowledge is valid 

and worth further examining (Ibid). The knowledge is assessed through its applicability and 

scalability which will determine its value for the organisation. The researcher is required to possess 

the phronetic virtue to contextualise the knowledge in the frame of the architectural practice to 

which it will be applied. This concerns the process of instrumentalising the piece of knowledge, as 

explained in the previous chapter. The process is certainly not straightforward but rather quite 

abstract. The abstract nature of the process, as well as the architectural context, makes it challenging 

for the researcher to navigate through. This might also be an indicator of the architectural 

background for the majority of the employees in the company. Most of the researchers have been 

educated in the field of architecture, which will likely enable them to contextualise their knowledge 

through their shared understanding of architectural design. However, considering the homogeneity 

in the organisation, it might diminish the outcome of the research. The researchers do not work in 

projects individually but rather through group efforts. In these group work settings diversity should 
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be a factor to consider as a diverse workforce can enhance the outcome of collaboration. Diverse 

and multidisciplinary teams can lead to an increased level of innovation when doing research. The 

shared language in the organisation, on the basis of common technical and educational 

backgrounds, can be a big advantage when sharing knowledge. Furthermore, the mutual interests 

between researchers and architects can result in spontaneous conversations that may foster new 

ideas. It is in many ways a logical approach to have a quite uniform labour force, as the transition 

and transformation of scientific knowledge into applicable knowledge becomes less complex when 

sharing similar skill sets between researcher and architect. However, working with diverse technical 

backgrounds can generate more novel ideas and potentially push architecture to new extends by 

rethinking the current processes. With heterogeneous teams in the organisation, it would mean not 

sharing a common language and therefore forcing them to actively work with reshaping the way 

architecture is communicated. It could leverage better outcomes for the external recipients’ 

understanding of the findings from GXN research, if the workforce were obliged to establish a 

mutual understanding internally and across different disciplines. Arguably, it would complicate the 

process of knowledge production, the validation thereof, and the translation and transfer to 

recipients. However, it could potentially move GXN into new fields and strengthen their credibility 

if they were to try to push the status quo of architecture, through other glasses than mainly the 

architectural ones. With the goal of truly innovating the industry, it probably is required that you 

innovate the network and the actors in which the work origins (Sonnenwald, 1996; Jackson, 1996). 

As Jackson (1996) suggests, consequences of diversity is a change of communication patterns, 

acquisition of knowledge, increased performance. It might enable the team to define and solve 

problems of a complex nature because of the various competences in the team. 

5.3.4 Communication – balancing complexity and simplicity 

Furthermore, the different discourses between researcher and architects complicates the knowledge 

sharing. It influences in a way where the researcher should decide to what extent the theoretical 

origin of the knowledge should be contained in the translation (Interview, Researcher 4, April 

2020). Some theory may be relevant from a PhD’s standpoint, but may not be applicable or even 

understandable for the architects (Interview, Researcher 2, April 2020). The architects do not read 

the actual theory that the researchers, who are often PhD students, use for their research. The 
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knowledge is transformed through simplification to hold the most vital aspects that will help the 

architect to understand how she should adapt (ibid). By simplifying the theoretical knowledge, vital 

elements might be lost in the process of interpretation. As a result of this, a discrepancy between the 

researcher’s understanding and the architect's understanding may arise. It might lead to a superficial 

adoption of theoretical concepts if an incomplete understanding arises between the two. This will 

not sufficiently achieve the purpose of the research findings (ibid). Striking the right balance of 

complexity when inscribing the knowledge can therefore be demanded for several iterations with 

the architects’ input. Iterations are time consuming and time consumption is expensive for the 

company, particularly in the project settings where deadlines have to be kept. 

Project-specific research at GXN works to enable 3XN to produce informed design (Interview, 

Researcher 4, April 2020). Research should acquire the architects with the tools to produce 

informed design. The researcher does so by translating scientific knowledge into a visual 

representation that is simple enough to be easily understood while still being sufficiently complex to 

hold the most vital knowledge of the research. Even though most of the researchers have 

architectural design related backgrounds, it can however still be a challenge to find the right way to 

communicate it through a visual representation. Each recipient of this knowledge has their own way 

of understanding and interpreting the representation. Most of the examination that the researcher 

does is of written texts (Ibid), it is therefore not possible to contain the same level of information in 

a figue, model or a matrix. It is of utmost importance for the research that the visual representation 

can be understood not only as a design principle for the architect, by the client. This way, the latter 

can acknowledge the benefit of integrating new concepts in the project. This is what makes the 

knowledge become of value to the architects and verified by the clients. Therefore, if the visual 

representation fails to explain the crucial elements of the research, the piece of knowledge can be 

discarded by other actors in the project. Once more, this underlines both the importance of the 

process of translation and inscription, but also the abstract nature of the process, which makes it 

very difficult for the researcher to manage effectively.  

5.3.5 Interpretations of Knowledge 

Sticking to the topic of iterating on inscriptions and the discrepancy between understandings from 

the researcher and architect, it shows us that considering the inscriptions as immutable might not be 
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correct after all. The extent of immutability is something that should be considered. As the concept 

of the immutable mobiles in this case deals with the materialisation of knowledge into a sign, an 

archive, a document or alike, the recipient’s interpretation of the material can influence its use. 

Indeed, the inscription of the knowledge thereby materialising its shape makes it mobile (Latour, 

1999; Fenwick, Tara and Edwards, 2010). It enables the knowledge to be passed along from the 

researcher’s mind to the architect. However, when the knowledge enters the mind of the architect it 

is not necessarily with the same understanding and interpretation as the researcher’s. If the 

researcher’s intention when transforming and inscribing the knowledge is misinterpreted, it can 

result in a misuse of the knowledge. The mobilised knowledge therefore becomes mutable based on 

the difference in the interpretation. It becomes immutable in the physical shape allowing it to travel 

to different networks, but mutable through the comprehension of the recipient whether this is the 

practicing architect, the clients or the public.  

5.3.6 Categorisation of Research Areas 

The categorisation of the research in the three pillars of GXN, that are Digital, Behavioural and 

Sustainability, can also cause some issues. By categorising their research the organisation is also 

limiting and narrowing down the research topics. This is in many ways beneficial for the 

researchers in their navigation of knowledge pursuits. On the other hand, it can also lead to 

imposing these topics onto projects where it might not be relevant to study these fields. This is 

expressed by Researcher 2 “I've also seen projects where I feel like we are imposing our behavior 

focus onto something that was not really there.” (Interview, Researcher 2, April 2020). In this 

quote, this imposition concerns GXN’s behavioural pillar. It suggests that sometimes the 

categorisations force the researcher into doing research in topics that are not necessary for the 

particular project. Naturally, this makes the research invalid. As expressed previously, research also 

serves the purpose of becoming a salespoint. It is important for the managers as well as the future of 

the research lab, that the research generates both economical value as well as industrial value in the 

architectural business and practical value for 3XN.  
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5.3.7 Experience and Traditions 

An important element of GXN is to impact the status quo of the industry. Most of its research 

serves to push the architects into thinking differently and basing their design on different parameters 

than aesthetics but rather through information. Some architects work on projects through their 

experience. Most of the architects have been part of many architectural projects. The 

project-experience may lead to the creation of instincts and assumptions directing their design 

practice. If the architectural practice is based on instincts, it prevents the practice from evolving. 

Intuition-based architecture practice means that the creative process undertaken is restricted to its 

traditions. This is a problem that Researcher 2 experiences in the daily decision-making in the 

organisation. Often, managers and architects are not able to fully justify the decisions made on 

information and arguments that are based on a solid foundation of knowledge. She refers to the 

decision-making process from experienced project-leaders and partners often being based on 

intuitions and tacit knowledge (Interview, Researcher 2, April 2020). Once again, it requires the 

researcher to be able to understand the context in which decisions are made. When the researchers 

are integrated into the process they have to understand the tacit knowledge that is used for making 

the decisions and find theory that can either support or deny the basis for that particular decision. 

Subsequently, the researcher has to argue either for or against the decision that was made and 

convince the decision-maker through the findings of the research. This is a process of challenging 

the experience-based decision making that happens in the organisation. For a PhD-studying 

researcher, it can be very difficult to challenge an experienced superior in the company. Arguing 

against a person that is in a hierarchically higher position than the researcher is intimidating and 

once more we see the influence from the organisational structure affecting the relationship between 

research and practice.  

5.3.8 Systematisation of Processes 

The data has shown us that the organisation does not work very systematically with knowledge 

sharing. The transfer of knowledge happens as an osmosis between the researcher and the architect 

(Interview, Researcher 1, March 2020). The project-meetings that are arranged in the initiation of 

architectural projects, midway and at the termination of a project are the most systematic events 
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where knowledge sharing is prioritised (Interview, Architect 2, April 2020). As addressed above, 

the visual representation also contains a level of systematic elements in the process. GXN uses a 

template that holds all of the signs, matrices and diagrams that have previously been used in the 

process of knowledge transfer. However, beyond these processes, the sharing of knowledge 

happens quite fluidly. The social nature of people is something that influences the sharing of 

knowledge between individuals as social groups are established. These groups are connected 

through mutual interests making people engage with each other because of their relatability. The 

groups of people engage through interpersonal relations making individuals feel more closely 

connected to certain people. The personal bonds that are established helps the participants of the 

groups to learn each other and their preferred interaction styles. This makes them able to become 

better at discussing more complex topics that may arise in their work. It makes the people more 

open to each other and reduces the fear of questioning another participant’s approach in their work 

(Sonnenwald, 1996).  Knowledge sharing within these groups are quite efficient as they work to 

constantly update each other on new findings, ways of working or general sharing of interests 

(Interview, Researcher 2, April 2020). The individuals who are excluded from this establishment 

are therefore not allowed the same insights that the people within the group share with one another. 

This is a natural behaviour of people and will appear in most social contexts. However, it suggests 

that the lack of systematic approaches lead to a need for being part of the social groups to obtain the 

same level of knowledge. People who find it more difficult to link with the group of individuals will 

therefore miss out on potentially important information. This risk would be decreased if there were 

arranged workshops that aim at sharing knowledge efficiently. Furthermore, the sharing of 

knowledge within certain groups indicates that the process of knowledge sharing is not stable in the 

organisation. Stabilisation of knowledge sharing in the organisation would be enhanced with the 

systematically arranged workshops. Comparing this with the design templates, it implies that the 

templates may leverage a more efficient way of translating scientific knowledge into visual 

representations. This process of translation is therefore more stabilised than the process of 

knowledge sharing between individuals. Additionally, the sharing becomes even more complicated 

due to the separation of the two companies 3XN and GXN, as the differences of the daily work and 

projects decrease their ability to have a common language. 
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5.3.9 Storage of Knowledge 

One of the biggest challenges which have been established through many arguments and insights in 

this paper is the application of knowledge into practice. It is a subject that GXN actively works to 

solve. The company tries to work with getting the frameworks that they develop, the tools they 

invent or whatever they generate through research shared to both the architects in 3XN as well as 

the industry in general. Additionally to sharing the research findings, it is also very difficult for the 

company to store their results so that they can be found and applied in future projects. The two 

companies sit on an immense amount of knowledge that they have established through their 

development and all of their projects. All of the findings are saved separately in their database. 

When saved in the project folders in their database, the knowledge stays within the context of the 

respective project and is scattered throughout their database. It is therefore nearly impossible to find 

the relevant information for new projects in the database and instead they are required to locate 

people that generated the knowledge or applied the specific tool in the project. This is very time 

consuming and not very efficient.  

GXN researchers have previously worked on creating a document called Everything GXN that was 

supposed to hold all of the vital knowledge that was generated throughout the various projects. 

They did however come to realise that this task demanded an incredible effort to create and was 

nearly impossible to make comprehensible. It would likely take for a new set of skills to integrate 

into the company if they were to efficiently store knowledge and be able to utilise it in future 

projects. This was a big topic of our previous study of the company where the capabilities of 

Artificial Intelligence technologies were assessed in relation to how the organisation could leverage 

these in the future. A major finding was that such a technology may yield an un-human level of 

efficiency when it comes to storing and discovering knowledge for future projects. However, this is 

likely not accessible to the extent that they would find useful. The company could therefore 

consider, like in the wind-diagram example, to hire a person with a specific set of skills. The 

management realised the need for generating wind-diagrams as the company was building more 

high rises. Similarly, the management could prioritise to integrate a person with the technological 

skills to develop a database where knowledge from previous projects could be stored and easily 

sorted through. If the architects and researchers were enabled to easily make use of the ‘old’ 
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knowledge it would enhance the informed design that they seek to produce. GXN would be able to 

acquire a more sufficient foundation for their arguments if they could support their new findings 

with the knowledge obtained in previous funding. Thereby, enhancing their ability to innovate and 

more effectively push the status quo of the architectural industry. This would however not be 

achieved if not prioritised by the management as it would likely be costly to develop such a 

database. However, the outcome of such could bring the business forward as the frontrunners of 

research and innovation in the architecture industry.  

   

103 



Chapter 6: Discussion 

Through the use of Actor-Network Theory in relation to the collaborating companies 3XN and 

GXN, we have been able to outline some of the methods of integrating new fields of knowledge 

into the architectural practice. ANT allowed us to gain insights on particular methods that are 

conducted in the process of knowledge transfer. In the analysis, we presented and examined an ideal 

process that takes place when sharing knowledge. By applying ANT to the collected data, it 

revealed some complex challenges linked with integrating new knowledge domains to architecture 

practice, which were briefly outlined in the previous chapter. These challenges will be treated as the 

main elements of this discussion, where the goal will be to discuss these challenges through a 

broader scope. 

In the background of this thesis, we presented architecture through the scope of a trichotomy 

consisting of business, knowledge and practice. It has been argued that through the combination of 

these, innovation may be achieved. The analysis has provided several insights on how surrounding 

factors influence the three different elements in the context of 3XN and GXN. The discussion will 

serve the purpose of further elaborating on the trichotomy in relation to the discovered challenges. 

Based on the examination of the case organisation, we will now proceed to consider the findings 

from a broader perspective. This will allow us to discuss how the industry is struggling with the 

integration of new knowledge fields and new competencies on a more global level. 

The challenges revealed through the analysis have proven to be intertwined with the architectural 

profession. They are reciprocal dilemmas that cannot be solved by one individual. It requires strong 

engagement and commitment. As we have found through our examination of 3XN and GXN, 

overcoming these challenges entails risks. It requires the profession to reassemble itself in order to 

rethink how innovation could be implemented to increase the greater good of society (Latour, 

2005). This will be the mainline of thoughts for this discussion. This will lead to some very 

fundamental and societal questions to be raised in this section. One might question how it is 

possible to talk about such fundamental ideas just by having examined one organisation consisting 

of both an architectural company and a research company and their processes and methods. With 
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ANT as a lense, we see the unfolding of the transfer of research-based knowledge to practice as a 

reflection of more general trends and tendencies currently occurring in the industry. 

Concerning architecture as practice, we found that the integration of new knowledge should aim to 

push the architect into thinking in different ways when designing. This will lead to the architect 

producing informed design. However, in order for this to take place, a complex process of 

knowledge transfer between researcher and architect is required. A finding indicated that some 

architects are liable to stick to their established architectural paradigm that has been defined through 

their education and experience. This creates assumptions and instincts that are used in their design 

which should be challenged by the researchers. It can be derived from this that, even though the 

practice of the architect has experienced a lot of change over the past decades, traditional 

understandings of the roles and tasks in the architectural profession can restrict the practice from 

developing. Basically, the researchers’ task is to introduce new ways of thinking to impose the 

status quo of the profession to change. In the essence of architecture as practice, we have found that 

the need for integration of new domains of knowledge is a vital element in the practice of an 

architect. The architect is not able to individually produce informed design. The practicing architect 

will not be provided with the right tools without help from others. The challenges indicated that this 

is a difficult task due to 3 main factors:  

1. The complex nature of the researcher’s job to strike the right balance of complexity and 

simplicity when translating knowledge. 

2. The architect’s interpretation of the design tool can lead to misuse if not correctly 

understood. 

3. A lack of systematised knowledge sharing when expecting knowledge to flow fluidly in the 

organisation. 

Through the study of GXN as a research lab in an architectural setting, we have found that 

acquiring knowledge is a vital element of its functions. Without knowledge, GXN would not bring 

forth any value to the industry nor to 3XN. This underlines the importance of considering 

architecture as knowledge when talking about innovation in the field. We found that both architect 

and researcher use their knowledge in different ways by applying Aristotle’s intellectual virtues. 

Furthermore, we understood that knowledge can be applied to a project under different shapes 
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depending on which step in the architectural process is examined. This study has indicated that 

modern architectural companies are starting to integrate new domains of knowledge in order to 

solve complex problems in the built environment. This indicates a step in the direction towards 

innovating the practice and the industry. This was illustrated through several findings of the 

analysis, such as the integration of the wind-simulation expert, which previously was a skill that 

was primarily utilised in auto-motive design. It can also be shown through the fact that the 

background of researcher 1, who is Head of Innovation in GXN, is a digital anthropologist, with no 

previous experience in the field of architecture (Interview, Researcher 1, March 2020). Finally, the 

general function of GXN, which is to impact the industry by obtaining knowledge from new 

domains, supports this idea.  

The need for new types of knowledge also indicates that the industry is lacking in establishing 

interdisciplinary organisational environments. Architecture has always operated in 

cross-disciplinary project environments and will continue to do so as the building would not be able 

to stand without the capabilities of the engineers and would not be constructed without the builders 

(Ahuja et al. 2017). However, as Boland (2007) explains, innovation can feed through the 

connected businesses in the project. Working interdisciplinarily would create a more diverse body 

of knowledge, facilitating innovative ways of thinking. The collaborating companies should create a 

real interaction through which each business is enriched by the others’ approaches and methods 

(Foque, 2010).  

Regarding architecture as business, the findings section allowed us to understand how the 

management of the respective organisation highly influences the level of change that the 

architecture practice is subject to. It became clear that organisational structures and hierarchical 

environments strongly influence the decision-making process. We saw this through Researcher 3’s 

comment in the previous chapter on how there is still top-down decision-making taking place in 

project meetings. Additionally, the requirement of short-term return on investment is an element 

limiting innovation from emerging.  

There are many risks combined with trying to change the status quo, as clients need assurance of the 

benefits that the change may bring. The clients will usually avoid exceeding the budget set for a 

project, which diminishes the companies’ opportunities of exploration. The managers’ willingness 

to change their organisational processes is also completely dependent on the costs versus benefits 
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that such a change may bring, as in most other businesses. Profit is a vital element for businesses, 

both in the architectural industry as well as in any other. Even on the societal scale, an growing 

economy is considered by governments as thriving societies. This mindset will later be touched 

upon in relation to achieving change for the greater good. In the architectural industry, the 

evaluation of value and benefit is not as straightforward as in many other industries. It can be very 

difficult to measure on a short-term timescale as there are numerous and unmeasurable implications 

connected to the practice making it extremely complex. 

6.1 Innovating Architecture as Practice 

Through the study of 3XN & GXN and relevant literature it has become apparent that innovation 

happens as a collective effort in the architectural industry (Boland et al., 2007). As architectural 

projects develop through a chain of different contractors and businesses, a change of the approach 

to creating the built environment cannot solely be dependent on the architects changing their 

practice. The network of relations in architectural projects are vast, so individual changes are not 

sufficient. Architectural projects have been divided over a number of consultants that influence the 

development of the projects and the design of the buildings. Through this, a lot of the power that 

architects previously possessed in architectural projects has now been distributed onto a great 

number of professions that influence the development (Ahuja et al,.2017). In a world where 

industries are constantly increasing in complexity and more specialisations and technologies are 

developed, architecture companies will have to adapt. They will have to embrace the fact that 

people with non-architectural educations can provide new ideas and ways to think about the built 

environment. Architecture companies will have to be more inclusive and detach themselves from 

the traditional ways of working in order to rethink their practice. As the world is changing and the 

environmental state of emergency will increase in its urgency for action, industries along with 

societies will have to radically change.  

As explained by Researcher 1 in Collaborations with Partners, GXN is only capable of impacting 

the industry through their partnerships. Partnerships are what fosters innovation. Combining 

different fields of knowledge leads to new ways of thinking. This counts both externally as well as 

internally. If we are to consider the practice of architecture, innovation will only emerge through a 

rethinking of the practice – which is the desired impact GXN should impose to 3XN. However, if 
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architectural businesses try to rethink the practice of architecture with a working cohort of educated 

architects who all share the same (fixed) paradigm and episteme, it will limit their ability to think 

outside of the box. Which was one of the findings that we saw from the analysis. Indeed, it will be 

easier to share knowledge and tools through the shared language and understanding and the effort to 

stabilise this process may be less complicated as we saw in the context of 3XN and GXN. However, 

when operating within such a complex industry and trying to solve so complex problems, it would 

be naive to think that an easy approach would be possible. Arguably, such a complex problem 

requires a complex solution which is only attainable through an approach that allows for 

complexity. This complex approach could be to integrate new domains of knowledge. Establishing 

research labs that can support and challenge the practice of architecture is not something unfamiliar 

at this point, as this reflects the relation between 3XN & GXN. Several other large architectural 

offices have started to work with cross-disciplinary fields where research in new domains becomes 

a part of the architecture firms. They function as the engine that proposes new ways of working 

with architecture. With that in mind, we suggest these research engines should not be considered as 

supporting architecture. Rather, we find that the relationship between the two entities should be 

reconsidered in a way where the architectural firms aim at realising what the research lab finds to be 

an appropriate solution to the problems at hand. Could it be that the research labs should not be 

serving the architectural practice but rather the contrary? This would be a fundamental change to 

the practice which would enable new opportunities. This will be elaborated in the coming section. 

6.2 Innovating Architecture as Knowledge 

In regards to innovation, the necessity of integrating new domains of knowledge has been 

confirmed by the tendencies of the industry, relevant literature and the case study of this thesis. The 

importance of knowledge is thereby supported as a vital element of innovating architecture. 

Considering the findings from the case study, we discovered that 3XN and GXN are starting to 

integrate new competences in their field. They are also working with other disciplines besides 

architecture. By using research, design tools are created to help the architect with producing 

informed design. We consider the need for informed design as a way to respond to the increased 

complexity of societies. It requires a new level of heterogeneity in the practice and actively working 

with imagining the future of the built environment. To do so most effectively, new competences and 

108 



disciplines should be merged into the architectural process. The profession cannot be limited to 

architectural skills if the practice needs to be redefined. The practice should find new ways of 

working together with other disciplines to become more collective. Making the industry more 

inclusive and heterogenous will be a vital element in separating the practice from its previous 

traditions and aiding in the rebuilding the profession. This is reliant on integrating new types of 

knowledge. Thus, to answer the question from the previous section, reconsidering the relationship 

between architecture and research to make the design process more informed will likely enable truly 

impactful innovation to emerge. The research labs allow the design process to be based on 

knowledge about what is best for end-users and society at large. It brings forth the possibility to 

create architecture on the foundation of new parameters which were not in the same way accessible 

before. The researchers have access to scientific knowledge from various disciplines that potentially 

can benefit the built environment if implemented into architectural practice. Maybe, the research 

projects should not be considered as risky and optional but rather as advantageous and obligatory 

for every architecture project. In contemporary society, basing architectural practice on traditions 

and experience is not adequate as society constantly evolves and new expectations arise. Hence, 

what used to work may not be the same for the modern day society. Based on this, we suggest that 

research should not be complementary to architectural projects. Rather, research should shape the 

project and present solutions to the complex problems inherent to architecture. 

6.3 Innovating Architecture as Business 

Through this study of knowledge transfer in architecture, it has shown how difficult it is to achieve 

innovation. It is not as ‘simple’ as innovating a physical product. The nature of architecture is 

highly complex. In the effort of achieving innovation many risks are entailed. Furthermore, as we 

saw in the section Architectural Project-Settings, deadlines are constantly pressuring the people 

working on the project, forcing them to be as efficient with time as possible. The deadlines also 

limit their ability to experiment and search for new solutions. 

So, what creates these innovation-restricting boundaries in the business? As we have established, it 

is only through a collective effort that modern-day architecture can achieve meaningful innovation. 

An architectural project is linked to many different businesses and practices making it a large 

network of relations. Coordination between all of the collaborating businesses in a project is vital. 
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The industry should be considered as an organism that can push other related businesses to adopt 

new approaches. The businesses that are linked through the architectural project should be seen as a 

community of practices that influence one another (Boland et al, 2007). In this way, architecture 

firms should not consider themselves as superior to other businesses in the community but let 

themselves be influenced by the changes that they implement. The relationships should be equal 

and reciprocally influencing so that the industry can be changed through the collective effort. 

Another dilemma restricting impactful innovation from happening is the need for quick return on 

investments. One of the findings from Hiring of New Employees, was that profit is at the centre of 

the top-level managers' concerns as stated by Researcher 2. There seems to be a lack of willingness 

to pursue business ventures that will not ensure a positive return on investment. If businesses are to 

respond to the environmental crisis and produce truly meaningful innovation, it will require 

interdisciplinary collaborations where new domains of knowledge are thoroughly applied and 

utilised. Achieving this requires creative thinking and the will to collectively take risks (Amabile, 

1996; Ahrweiler and Keane, 2014). Businesses have to be inclusive rather than exclusive. They 

have to transform the outdated traditions, as new complex problems emerge which the world has 

never dealt with before. This concerns the environmental crisis as well as the recent pandemic, 

COVID-19, that is affecting us all in this time of day. In the same way, businesses will have to 

adapt to new circumstances and unforeseeable crises by actively searching for new solutions. The 

state of emergency arose very rapidly with the COVID-19 forcing businesses to adapt under the 

circumstances. However, the environmental emergency industries are not acting with the same level 

of perseverance, perhaps because it is not the local community that is impacted by the 

consequences. This strongly indicates that there is a current need for realisation and action towards 

changing processes and working towards becoming more sustainable. 

6.4 Innovation at the Centre of the Trichotomy 

Through the study, we have found that meaningful innovation can only be obtained by combining 

the three elements of the trichotomy that are architecture as practice, business and knowledge. We 

made use of the trichotomy as a way to discuss how the three elements are intertwined. Our 

aspiration in this was to unfold the blackbox of knowledge in architecture by examining these 

elements through the lense of ANT. We propose that each of the three is a prerequisite for achieving 
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innovation and are all influencing the case of 3XN and GXN that we have been examining. They all 

have to be consistently engaged to respond to the complex surroundings. Considering to involve 

people from outside the respective field of expertise might aid in the creation of impactful 

innovation as it allows for new perspectives on architecture. This will help in challenging an 

established practice that is based on traditions and push forth the status quo of the architecture 

industry.  

Knowing in architecture is not only about knowing how to execute state-of-the-art architecture and 

what to research for a specific project. It is just as important to know what others can do better than 

yourself. It is not possible to contain all capabilities within one firm, so finding key collaborators is 

an important aspect of achieving the best possible outcome of a project. These collaborators should 

be organisations that also try to challenge the traditional approaches, in order to establish an 

innovative community of practices that try to challenge one another. It also means inviting new 

practices into the community that can have a different way of assessing the value that architecture 

brings. Currently, contemporary buildings are being primarily evaluated by other practitioners. This 

suggests that there is still a lot of tacit knowledge being used for this. This is not necessarily wrong. 

However, to estimate the overall impact of architecture, it would be advantageous to invite new 

disciplines and professions that can provide different perspectives of functionality. In this way, the 

assessment of buildings would extend beyond its aesthetic values and may bring forth a deeper 

insight of how to produce valuable informed design. Furthermore, if the development of 

architectural projects were more heterogeneous and interdisciplinary it would likely lead to new 

ideas and more impactful innovation.  

The client also has a big say in what inventions a project can lead to. The community of practices 

work toward serving and satisfying the needs of the client. The clients have the power to decide to 

what extent a project should be innovative. It would, however, be too easy to just say the clients are 

the determiners of innovation, as the industry can still work towards implementing change. In the 

same way where businesses can push each other into creating innovation, architecture firms should 

aim to push the clients’ willingness for innovating. This requires the right arguments that can create 

incentives for the clients.  

Architecture firms operate autonomously when designing buildings. They are the ones that interpret 
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the specific culture of the surrounding environments into their designs. When working in projects, 

the architectural firm is reliant on other professions and vice versa. In this way, innovating the 

industry is also reliant on the acceptance and willingness of the community of related businesses to 

engage with this change and adapt in accordance to the proposed innovation (Boland et al., 2007). 

This underlines the vital importance of strategic partnerships and collaboration in this relation.  

With the use of the trichotomy, we have been able to explore the field of innovation in architecture. 

The purpose of this use has not been to reject the current state of the industry. We suggest that 

through a combination of the three different points in the trichotomy the appropriate change can be 

achieved. Change that is meaningful goes beyond the boundaries of the respective organisation. 

However, implementation of tools can be aiding in the process of reaching truly impacting 

innovation.  

 
Figure 5: Trichotomy of Innovation  

Technological advancements means new opportunities are made possible. Artificial intelligence 

technologies enable new capabilities but require a lot of effort to make efficient use thereof. As new 

problems arise with the increasing complexity of society, new solutions will be required which the 

use of novel technologies will permit. New problems can also be realised as technology allows for 

new problematizations of the built environment to emerge. Technology is increasingly impacting 

and outdating traditional approaches to problem solving. We consider the integration of new 

technologies to be a necessity of achieving innovation. New tools such as smart sensors that can 

measure behaviour in the built environment allows for new insights of how people act. This can be 
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taken into account when designing. Technology can optimise the procedural capabilities of the 

community of practices through their integration. It can leverage better opportunities for producing 

informed design and provide tools for a more effective sharing of innovation. This can improve the 

collective effort and inform the public about new advancements in the industry which will create 

incentives for related businesses to follow suit. This is what open-source innovation enables. 

Technology can also provide effective tools when it comes to establishing a stream of 

communication that flows through every entity connected to a project and allow the community of 

practices to coordinate their efforts. Using the technological tools to establish a collective 

community. Collaboration should be emphasised to enable a streamlining of their processes more 

efficiently and in accordance to each other. Then it will mean that the community can perform as an 

organism working towards a shared goal rather than separate entities working independently on the 

completion of a project. 

We therefore propose that actively working to incorporate the capabilities of novel technological 

tools will allow for a truly meaningful innovation. Integration of technological tools will require 

organisations to include new competences that are specialised in utilising those tools, just like we 

saw in the wind-diagram example in the analysis of our findings. 

To sum up on the discussion, we have found that each of the three points in the trichotomy is very 

relevant in achieving impactful innovation. They are intertwined and reciprocally influencing one 

another and all prerequisites when working towards implementing change. We suggest that 

integration of new knowledge domains is both elements of pushing the traditional methods and 

processes. Furthermore, it is an element that is required to be able to rethink a profession. 

Homogeneity may yield a more efficient knowledge sharing through a shared understanding and a 

common language making it which will be convenient when it comes to standardising such a 

process. However, if one is to truly innovate and challenge conventionality it is necessary to work 

interdisciplinary and establish a workforce that is more heterogeneous than homogenous. This will 

also aid in their ability to communicate novel ideas outside the barriers of the organisation where 

new discourses are required to acquire support. As we saw in the case study, independent research 

entities such as GXN are reliant on funding, they therefore need the ability to translate the value 

behind business ventures to people outside of the architectural context. In this way, business is a 

required element to consider when examining how valuable innovation may emerge. Business is a 
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determining key influencing the organisation's ability to pursue innovation. The effort to achieve 

innovation is tied with risks. As we know, in the modern day, a prerequisite for a successful 

business is economical growth and not just their positive impact on society. Managers therefore 

have to tolerate and possess the willingness to innovate their businesses and industries even though 

the connected risks are inescapable. Additionally, is the organisational environment an influencing 

element in the process of innovation as power relations affect the people of lower rank to question 

superiors’ assumptions and instincts. This keeps the industry from moving away from its traditions 

thereby maintaining its status quo.  

The trichotomy enlightens both the struggles linked with the three elements but also aims at 

indicating how their combination can facilitate the emergence of valuable change. This valuable 

change is needed now more than ever, as the globe is starting to show visible damages from our 

impact. This should truly be the right incentives for industries to rethink their traditional 

approaches. This is also starting to show through a new generation that are no longer accepting the 

‘old ways’ of doing things. There will likely be a change of mindset in the coming decade, where 

businesses that are not willing to change will not be successful. Hopefully, the society will be less 

focused on economic growth and businesses less focused on a maximised profit to rather focus on 

the greater good of society. Only if the efforts are collectively worked upon and governments 

introducing the regulations and incentives for businesses to do so, will the needed change be 

achieved.  
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Chapter 7: Conclusion 

With a tendency across the industry of larger architectural offices integrating research labs to their 

architectural firms, we identified the necessity to study how new domains of knowledge can be 

integrated into the architecture practice to foster innovation. We have through the study of the case 

organisation 3XN & GXN found that there are several implications linked with this process. With 

the application of Actor-Network Theory and the use of Latour’s (1999) Circulatory System of 

Scientific Facts, we have found that for a research project to be deemed as relevant and valuable 

enough to pursue, a number of different individuals and institutions needs to be convinced. This 

required a lot of effort from the researcher in the pursuit of alliances that can verify the need for that 

particular knowledge.  

Through the lense of Callon’s (1986) four moments of translation, we examined the process of 

transferring knowledge between researcher and architect. This process of translation is initiated 

through the moment of problematisation, where both the problem and the proposed solution is 

defined through GXN. We found that projects may either emerge from the interests of the 

researchers in GXN, the 3XN architects discovering a need for specific knowledge or from a mix of 

the two companies where a research project is decided to be of value for the future development of 

the business. The interessement provided insights on how the people that would become a part of 

the new solution should agree to the terms of how it would affect them. The enrolment showed how 

new elements become a part of the process. These, should provide new competences, whether if it is 

a human or a design tool, that are of value to 3XN or the industry at large. It became clear to us, 

through the moment of mobilisation, that this stage requires a lot of effort and several iterations to 

make knowledge able to become understandable for the architect and ensure that it was used 

correctly. The successful instrumentalisation of knowledge depends on the researcher’s ability to 

strike the right balance between complexity and simplicity in their transformation of the knowledge. 

If this process is correctly managed, then the integration of new fields of knowledge will become 

successful. However, through the analysis of the knowledge transfer, we were able to discover some 

of the many challenges that affect this process. By not having systematically arranged workshops 

where knowledge transfer can be facilitated, besides 3 project-team meetings at the initial, mid and 
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final stage of a project, it shows that knowledge is expected to flow freely in the organisation which 

is not necessarily the case, when working in a project-setting environment where deadlines strongly 

impact the working environment.  
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Appendices 

Appendix A: Interview with Researcher 1 

S 
Sebastian 
5:20 
Okay, so just to start out, can you give us your name and age, the position in the company along with your 
responsibilities and how long you've been a part of 3XN? 
K 
Researcher 1 
5:32 
Sure. My name is Kåre Stockholm Poulsgaard, I'm 35 years old. And my position in GXN is what's called 
head of innovation. But basically what that means is that I help develop and drive our research program. A 
little bit more about what that means in a second if you want to know more about that, but basically, devising 
strategy for what we need to understand, help find partners to work with, find funding and work for that. 
Besides that, I'm also part of the leadership at GXN so we’re four people running the shop here, I'm sharing 
that position with Lasse who is the head of consultancy and Susan who's head of operations. And then 
Kasper was the founder, and also senior partner in 3XN. I guess the interesting story about what it is we do 
here sort of is best told in relation to 3XN. So as I told you guys a couple of times 3XN are very much the 
architect, they're focusing on winning commissions for buildings, finding them getting them built. Within the 
business model of architecture, it gets very hard to do a lot of more open ended stuff, risks scale quickly, and 
the business is very sort of super optimized for making money within the quiet sort of low margins that there 
are in competitions for example. Basically you don't really get to talk about too much. You don't get to ask 
open-end questions, you don't get to test things out that you don't know will work, because open-ended 
questions take time to answer and they might not lead you anywhere. So that's potentially lost money. 
Testing out things you don't know whether it works or not is super risky and a building project where there's 
a lot of money and all the long time interval. GXN gets to do all the stuff the architects don't get to do. We 
get to ask the open ended questions, we get to explore new trends, new technologies, and new ways of 
designing that we think can have a positive impact on the way we do here and on the industry at large. And 
so the way we do that is by doing research projects, as I was saying, that's very much sort of what I do. 
Research projects are worked on collaboratively, we very rarely work alone, we work with partners. If we 
want to understand robotic fabrication, we don't need to be experts in robotic applications, but we want to 
work with the experts. What we do through research projects is we find themes that we think are interesting, 
we find companies or researchers or institutions that we think are cutting edge within the theme. And by 
finding external funding, we can then de-risk the process of doing a project with them. And from our 
perspective, it's usually very much a question of understanding what does that mean for design? What does it 
mean for the built environment? Is this something we can work with in our design strategy? Is this something 
we can work towards pushing the industry at large? Besides that, just to sort of finish the story about GXN, 
we also do consultancy work, a little bit more practice focus work. We do this a lot with 3XN that we help 
activate a lot of the knowledge we have within their own projects, especially in competitions, but also in the 
later design stages. And we also increasingly consult either alongside 3XN, or on our own, for clients, where 
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we're basically packaging the knowledge we build up and helping them drive sustainability, Human Centered 
Design on their product. 
S 
Sebastian 
9:18 
Can you shortly explain how GXN is financed? 
K 
Researcher 1 
9:23 
Yes. So our relationship with 3XN is very much that we are our own company, not that we don't work 
together, we stayed in the same office, which share the same spaces, we work very closely together. And I 
think that's a great strength of both companies. But "our company" means that we don't get funding from 
3XN to go out and do stuff. So GXN is funded from a couple different streams. One is assisted research 
funding, that is either EU funds, Danish government funds, Realdania Fund, The Ministry of the 
Environmental Protection Program or agency. Basically finding funds doing research projects, or spending 
time with us as one funding stream. And the other one is the consultancy work. When we work with 3XN we 
get our hours covered, we don't make any money. But else when we do consultancy work, and work with 
external partners alongside GXN on our own, that's sort of an income stream there as well. 
P 
Paul 
10:36 
Staying around GXN, what do you see as the aim of GXN itself? What's the purpose of it? 
K 
Researcher 1 
10:50 
There's a couple answers to that question. Well, I think overall, the larger answer and I think that is really 
what animates everybody here is that we all get pretty excited about the possibility of changing the built 
environment for the better. And there's a lot of sort of compounded challenges facing society at the moment. 
And the built environment stays quite squarely in a lot of these. So especially if we think about the 
environment, and climate change, the built environment currently uses about 40% of society's resources. We 
generate 37% that is waste. And we also generate about 40% of society's CO2 emissions. So the bad news is 
with numbers like these were very much part of the problem. The good news is with numbers like these, we 
kind of have to find a solution as well. And so I think that that sort of way of looking at it, is what gets 
people excited. We are quite sort of interested in finding ways of doing better within the built environment, 
which is a very sort of exciting thing because it's collaborative, and it's putting out work within a larger 
context. I think it's very important to understand that what we do here is not just necessarily design research 
for design research's sake, we're quite keen on making sure that what we do is A-level and can influence the 
industry as a whole. And on a sort of shorter and maybe more specific economic timescale, we want to do 
two things. One is we want to make sure that we are so ahead of the curve in terms of focus areas of what we 
do that we can make sure that 3XN stays ahead of the curve in their design and then delivering and can 
deliver more value for the client. And of course we ourselves do so we can have a consultancy business that 
can grow and thrive. What are the challenges if you live off research funding, which we did for a long time? 
Our biggest asset is the people we have on our team. If you run somebody through a three year research 
project, they build up a lot of knowledge. A lot of that knowledge is passive knowledge. So you know it's 
knowledge that we try to externalize, but it can be hard to externalize, a lot of it is process knowledge, 
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figuring out how to do things. And so we really need to hang on to the people we have here, because they go 
through a different development than the regular architects. All architects, everybody who works, of course, 
learn on the job, but because we're so specialized in what we do, it can take a long time to get somebody to 
really understand what goes on here. And so we really need to hang on to the people, they're our biggest 
asset. If we're funded through research funding, there's challenges I mean, if you don't get a grant, if 
something doesn't go through, we might have to let people go. And we really need to avoid that. And so 
consultancy is really a way of consolidating incomes so that we can make sure that we have a stable income 
stream and grow the business in a stable way. We don't want to grow and expand, we kind of want to just 
slowly build up so we ensure that the people that are here are the right people and they get the training and 
the support they need to develop their skill set. In that sense, I mean, the large idea is, of course, impact the 
built environment for the better, help the Danish building industry and the global industry to find solutions 
towards more sustainable and more human-centered and more ecological-centered design. In a sort of shorter 
time, in terms of keeping ourselves and 3XN ahead of the curve, understanding strategically what's happened 
and how to work with it, it can be quite tricky to work new things. You need to get your hands dirty and get 
in there and understand and mature knowledge before you can actually put it into design projects. Again, 
because this notion of risk and knowledge. On a very short timescale, of course, keep ourselves afloat by 
making sure that you have knowledge and services and packages that we can sell within you. 
S 
Sebastian 
14:49 
Thinking about GXN as a research-driven entity, how do you perceive the interaction between research and 
practice in the field of architecture 
K 
Researcher 1 
14:57 
That's an exciting and challenging question. And it's also a little bit a question where we position ourselves. 
So we're very much sort of practice driven in our research. Because of the structure of GXN, we don't have to 
be architects like other people working here. I mean, I've called this myself and most of the people who work 
with GXN are architects. In that sense, there's a design perspective and design skill, a way of looking at the 
world and a way of working with the world. We're very much doing our research from that sort of design 
perspective. We are interested in understanding what - let's say we work on a research project on robot 
fabrication, we're interested in understanding less what's the control code of the robots, what sort of 
mathematics can we use to control them, I mean, that's exciting, and we need to understand that as well to 
understand this thing. But our job is usually to help understand what does that mean for the industry? What 
does that mean Architects, what does that mean for designers? How do you create a design workflow with 
this new thing and work with it? And so in that sense we're very sort of practice driven in our research. But 
it's interesting. I mean, the larger question is, I think all architects you'll speak to and I'm sure it's right as 
well to say that they do research on going on projects, and they do. An architecture project is a sort of a very 
daunting, but also quite exciting thing. Looking at it from the outside. I mean, I've been here five years and 
talking to the people in competitions and talking to the people in project development and understanding 
what they do is still inspiring, I mean, in the competition, you basically get these very sort of unruly briefs, 
with a lot of trade offs, either explicit or at least very implicit in them. And you have very little time to sort of 
stall these trade offs in an elegant way and link function to beautiful designs. So I mean that takes quite a lot 
of skills and entails quite a lot of research. It's usually also researching what's the context? You know, if 
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we're doing school, what is the latest thing. So in that sense, it's research through design, ongoing. If you win 
a competition, you have got to build the thing. You've got to specify everything from, you know, materials, 
to structural systems, bias and all that sort of stuff. And that takes a lot of research with a lot of partners as 
well, in that sense architecture is research driven, I would argue. I think what we do differently is that we get 
to engage in a little bit more open ended inquiry. And we get to develop and what we have done is develop a 
methodology for how we do that and how we position ourselves within these research projects. And then our 
big challenge and the thing that we focus very much on is once we learn something through a research 
project, how do we get that back into practice? And that is one of the key questions and not one I think we 
can just answer once and for all, because there's two aspects, one is just practice here. We work very closely 
with 3XN, we sit next to each other, sometimes we mix teams with them. There's still some work needed to 
get the knowledge we have into the day to day practice, typically, because of the constraints of an 
architectural project within the way it works. And of course, then there's the industry at large, meaning how 
do we get the knowledge or the frameworks or whatever it is we developed through research projects or 
through consultancy projects, out to the large industry to reflect the change that I was talking about before. 
So that relationship between some sort of structured version of research, depending on where you are. I 
mean, there's a lot of difference between a university group researching a new material and also researching 
the design implications of the material, but it's still structured and we have a goal, and then how to build up 
knowledge through that and get that back into the factory, it's super important. 
S 
Sebastian 
17:27 
To ask a little bit further about that. How do you work with that implementation of the knowledge? Do you 
have any systematic structures and how to gather knowledge and how to utilize the acquired knowledge? 
P 
Paul 
19:04 
And transfer knowledge as you said, How do you get it down to the working architects that are actually 
designing buildings? 
K 
Researcher 1 
19:17 
Good question. There's a few things. All we do in GXN is open source, more or less that's all we do. That 
means that on a very sort of top level, all our projects are translated into some sort of presentation that we 
can share either internally or externally. We publish a lot of books, for example. There's different types of 
research. I think you're interested in circular economy so we can try and, and walk through how we work 
with circular economy and the maturing of a way of working but there's different types of research projects. 
Something is presented about a conceptual development, tool development. So you know, how do we work 
with circular economy in the built environment, for example, and a project like that can come out into a book 
that is our "Building a Circular Future" book, that sort of tries to break circular economy apart and says "this 
is what it needs to look like in the built environment. These are the tools you can use, here's a case study for 
how to use them, is what we've been through that blah, blah, blah". So that sort of publication, open source 
approach, is a cornerstone. We try to do that for everything we do. And this is really a way for us to influence 
the industry, and bring people along with us. So this is this notion of saying everything we want to do we 
want to be A-game and that's one way. Another way I think, is working with 3XN architects on projects. So 
if we stick together, which we can do because we're here and we can, we can work very closely together on 
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project. We can, by having our knowledge ready whenever the decisions are being made, sort of take part in 
taking those decisions and understanding what are the opportunities and help drive the project sometimes or 
some of these decisions that we think can, can expand, for example the positive footprint of a building. It's 
not that the architects don't want to do this, they really want to do this, but it's all about knowledge. It's about 
having the right knowledge at the right time to be able to influence decision making. And then having the 
trust built up between us and the architect, that they know that if they want to expose something, we can 
actually also pick it up and help them understand it in a different way. We're a little bit back with that notion 
of risk. And how a process of knowledge transfer needs to manage the inherent risk that I'm testing 
something out. And I think what works here is that there's trust over quite a few projects of working together 
and a process that we continuously refine. This way we'll have to say the process is not very formalized, it's 
more sort of an ad hoc thing. And then I think what we also do is we have our behavior research cluster, 
which we haven't talked about. So we have a PhD cluster here. Maybe I should have introduced this but 
broadly speaking, GXN looks into three overarching areas. So one area is circular economy and circular 
design practice. And the other one is digital design - very broadly speaking everything from sensors and 
smart buildings through to digital fabrication, 3d printing, drones and AR and VR and then behavior design, 
Human Centered Design, and and humans centered and behavior centered design sections. We have a PhD 
cluster where we've hired about three industrial PhDs to help us understand what are we talking about when 
we talk about behavior? And how do we get that knowledge about behavior which we can map from 
different fields back into design and so the first PhD we hired in this cluster. The cluster set up on the back of 
an industrial PhD, who we have here, helping us develop an approach to doing post occupancy evaluation of 
our buildings, going out and seeing what actually happens in the buildings. It's a thing that doesn't happen 
that often in architecture and it's national shame, because there's so much knowledge that we have out there. 
We sort of established the cluster, and the first PhD the we hired, Camilla Jensen, is actually looking at our 
own processes. So she's taking part in a lot of competition projects. And through that, taking part, sort of 
trying to understand what is 3XN's competition workflow, what does knowledge mean within that workflow? 
When can you do what, what state is in the compensation workflow? Can you introduce new ideas, what sort 
of format these new ideas have, what's the value we can deliver as GXN. And so that's very much working 
from the inside of being part of the competitions and through that knowledge developing again, ideas about 
what words win, and a bit of trust between the architects and researchers about what you know, who can do 
what and how do we best. So our approach, sort of to sum up, at least in terms of internal knowledge sharing 
is very much sort of, it's not it's not formalized, it's just that's it's very hard to formalize top down. But it's 
very much part of working from the inside, on projects with 3XN architects that, as far as I'm understanding 
it, is the best approach we have. And with the industry, what we try to do is work as an open source entity 
that shares all our knowledge. And also I mean, we are increasingly doing a lot of network type projects 
where we be basically serve as anchor people in a large network of a group of companies, for example, in the 
circular economy or something. 
P 
Paul 
24:50 
And then so, in the application of research to practice, you told us this a few weeks ago, what are the main 
challenges that happened on two different levels, you said that the process of actually like doing this 
internally is something to set in place and something that is not concrete yet. But also on a bigger level, what 
are the influences that actually determine the application of those findings from GXN to 3XN. 
K 
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Researcher 1 
25:19 
Again, I mean, it's very hard to give sort of just a very simple answer. Those are quite different from group to 
group actually from from Digital design, to circular design, to behavior design, how we engage or have 
engaged with it. And so the digital design segment is driven by a couple of very, very good digital designers 
who are engaging, probably 90% of their time at 3XN, helping them develop the workflow. So in a sense, 
they're kind of totally embedded within the machines, to the point they're helping 3XN to build the machine 
they use to design on. In that sense, they're quite embedded in creating the infrastructure that works. I think 
that's an interesting metaphor and an interesting way of thinking about how we can do that with knowledge 
as well, if we have to, as researchers, and research designers, or whatever we want to call us. We have to be 
able to develop the infrastructure that the get these knowledges into play by being part of these structures. 
And I think it's very hard to define something top down because of the nature of the design process, this is 
not that the design, it is not, you know, structured. It's very structured in terms of its milestones and the 
things we got to hit at certain times. We don't want to have any delays, for example, delays are expensive. 
But there's so many decisions, so much knowledge, so much stuff that needs to be integrated into a project 
and that's the job of the architect. Throughout that process, that unless you're sort of staying on the inside of 
it, it can be very hard to just, you know, you need to be where the action is. And so what we tried to do is 
basically be where the action is, and make our sort of knowledge count within that field and have a 
conversation. So we need to be very good at communicating for example. That's one of the ways that we can 
actually influence the processes if we can help set up a guiding vision for projects or you know, help show 
how sustainability strategy is not necessarily just a cost item, but something that can that can add to the 
overall value of project, all the sort of things that we're still learning that and refining that, working with 
3XN, and 3XN is learning and refining it as they go along. The exciting thing is there's no one size fits all 
first off, because there's different collaborators around different projects and needs and because the studio as 
a whole 3XN-GXN company evolving. We constantly building this infrastructure as we go along and it was 
not a new project, we kind of have to build the infrastructure with it. Yeah. But then that was not a very clear 
answer, I guess. Just give us a five step way that'd be amazing. 
P 
Paul 
28:15 
So is that the way that you feel GXN is benefiting 3XN by being there and if the opportunity shows, to 
actually come there and support it? Or is it also trying to allow them to think in a different way with the 
publication that you do. What's the actual impact from GXN onto 3XN. 
K 
Researcher 1 
28:43 
That's another interesting question that's very hard to answer. I think a lot of the time, especially when we're 
talking about the more advanced research projects, maybe you'll get different answers from different people. 
So for example, we have these PhDs that are doing amazing work, they're doing work at a level where of 
course, it becomes quite advanced, quite contextualized or contextualized outside of the office, even though 
we try to have them embedded in the office as much as possible. Their bigger impact, I don't think is 
necessarily going to be, you know, one thing we can just transfer om, we very rarely do that sort of one to 
one knowledge transfer. But the impact of these PhDs is that they're gonna help us change as an entity, how 
we think, by working from the inside. And I think there's a great value to that, though. I think you're sort of 

128 



missing. Not necessarily the point. Of course, it's nice if you can develop it, but it depends, again, what sort 
of projects we build anything, a technology that does something, okay, maybe we can use it in some sort of 
project. Again, maybe we can because projects are different and it's very tricky to figure out how they work 
and it depends really on what is this development, how it affects the project. But a lot of the time, so it's 
about creating the space for conceptual shift and then helping through being part of the process, that concepts 
will somehow be embedded within the project. And sometimes, I mean, sometimes it's not necessarily us, as 
I see it, that comes with the new design. Sometimes we can see new strategies coming out of 3XN's 
competition department with, I mean, I would think that it has to do with the work that's going on in the 
studio as a whole. But if you go and ask them, they might not even, you know, think that they might not even 
realize that this is something that potentially comes out as the largest question, maybe it's not. So the transfer 
is a lot more like an osmosis, rather than a sort of one to one, you know, here's the thing, use it. And 
sometimes we can come with it with a specific sustainability strategy or something that worked on one 
project, we can bring that into another one. But again, knowledge has to be conceptualize from within the 
project work. And so there's always going to be some development within the project we can very rarely just 
take something one project into another one because the new project has a different context, different 
partners, different needs, in different countries so the supply chain is different than therefore, that 
contextualization is where the actual sort of embedding, and potentially also knowledge transfer happens, as 
far as I see. 
P 
Paul 
31:17 
Now, maybe shifting to something broader and also more personal, we want to understand what's your 
perception of innovation within your sector, as 3XN is one of the leaders in innovation architecture, how do 
you perceive it, and how is innovation perceived in the organization? 
K 
Researcher 1 
31:40 
That's been tricky. And my perception, I'm a social anthropologist, my perception of innovation is that a lot 
of it is about the alignment of technical and social settings. There's a lot of technical ideas, there's a lot of 
technologies, there's a lot of new things floating around out there. And we're developing some of them. But 
by far, not all of them, there's so much we can do around, I've seen it. And that sense, it's a very exciting 
moment, because there's so many opportunities. The tricky part is really aligning the social organization of 
the studio, or the industry or the project or whatever it is, with those technical opportunities. It's about 
creating that social-technical system and bring technology and social organization together. That, at least as I 
see where you can do something that can embed and scale the potential impact and value of these 
technologies. So if you asked me about where innovation lies, I'd say it's in that sort of codevelopment and 
alignment of social and technical systems, where ideas sort of become real, become embedded, become 
common contextualized. And the impact can start being small and scale. I don't know, if you'd ask anybody 
else here what they would say, I mean, that would be an interesting exercise to do. 
P 
Paul 
33:17 
Within that kind of scope of innovation. You mentioned it quite a few times, you talked about knowledge, 
what do you define as knowledge? What is it for you? And like, what importance does it have in that whole 
context of innovation and in providing innovation to clients or during the research? 

129 



K 
Researcher 1 
33:41 
Is it Gilbert Ryle that had a distinction between knowing, know that, know how, I know that something is 
whatever it is? I know that natural ventilation is better for the environment in the building than electric. But I 
think the interesting thing here and this is why I keep talking about the context of the project is, this is a 
know-how of embedding these ideas, these technologies into the actual project. I mean, I think you can find 
something similar in... what's his name? I forgot his name, he's an architect, design research guy, he had a 
distinction between structural knowledge and domain knowledge, I think. Well, I think the interesting thing 
here, because we are an architect company, because we are design driven, because of 3XN and GXN, it's 
very much the knowing how, very much sort of embedding the contextualisation, getting knowledge into a 
project and working within the limits of the project that becomes important. But then knowledge only really 
becomes effectful in the office if we can get that embedded within a project in a sort of more professional 
and acted way, the knowing how. 
P 
Paul 
35:27 
To understand the bigger picture, what what is actually influencing the the progress of innovation in the 
architecture industry as a whole. You talked about risk. Can you elaborate on that? 
K 
Researcher 1 
35:40 
A couple different things. So yeah, risk reason is definitely a factor. A building project is similar to very 
classical business model. A building project is initiated because somebody, some large funds, some group of 
people, you know, whatever it is, has some money that they need manage. And the built environment is a 
great place to put your money. It's fairly safe, at least it has been and returns are fairly good. And so the 
business model starts with that sort of investment case, you know, this and this return this, and this and this 
risk over this amount of years. And then developers come on board from the investor, take their money and 
develop the project and take on a little bit of risk. And then they go to some architect and get them to design 
something, an so on. In that process, there's so many different things that need to be aligned, so many things 
that needs to go right, the process is quite long. There's so many different types of knowledge that needs to 
be integrated into the same sort of coherent whole and there's so much money involved. So, when I'm saying 
risk of scaling quickly, it's because of the nature of, you know, architecture projects, and then scale. The risks 
will scale quickly. If you test out a new parameter, you know, you might as well ask the developer to take a 
bet on whether he will be in business in five years or not, or if he will. So in one sense, I think the business, 
and the business is quite risk averse. I mean, sometimes do you wish the business to be a little bit more 
willing to take a risk, but I also think we as researchers need to understand what risks mean in the business, 
and what the decision makers are focused on in terms of understanding how we can activate our ideas with 
them. So this definitely is something around that and the business is risk averse. And the business is, to some 
extent, a little bit slow. Again, because it's quite fragmented you know, there's a lot of different people who 
have a piece of the puzzle and every time you do a project, these pieces needs to be put together and that's a 
project. That also means it's difficult to do something quite new because of that fragmentation. So we see 
new ways of trying to overcome that with business like E-Terra for example. They're going for sort of 
vertical integration, having more and more part of the value chain within the same business. I don't think that 
necessarily does anything good with time, because then you begin to optimize for money, for example, or 
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something else. So the actual sort of way the business is organized and the way companies organize also 
influenceability to innovation and what innovation means for them. Then I think we have what might call 
external risks, which are both very scary and quite exciting area, because everybody's sort of realizing that 
some of this stuff is becoming very, very real, exciting because sort of following that realization, we can 
probably see a change to the market coming, new regulation, new norms or little things. So some of these 
risks, of course, again, climate change, carbon. As I just said, the built environment is good for about 40% of 
the society's carbon. We are seeing a lot of people at the moment around exactly that. And climate, there 
gonna be new regulations coming in that can seriously impact, you know, what the business case for a 
building is. And I think in that sense, some of these very large scale development means that we cannot just 
do business as usual and we need to find new ways of doing things, new ways of reducing the body carbon of 
upbuilding materials, for example. So that's going to impact it as well. And so I think the notion of norms is 
quite interesting. Maybe we didn't talk about it, but there's an interesting article from, Donella Meadows. She 
has just an article called "Places to intervene in a complex system". She's a systems thinker, she helped write 
the "Limits to Growth report" that sort of really put stainability on the agenda for the Club of Rome. So how 
do you intervene in a complex system? A complex system is a system with that many moving parts, it's very 
hard to just figure out how it works. The design project is interesting, the construction industry as a whole is 
a complex system in that sense. And she goes through all the different ways you can then try and intervene in 
that system. The most efficient way is really changing norms, changing how people perceive the system 
work, that's the best way of changing business as usual. And so that's really what we're trying to do when 
we're doing open source knowledge sharing, to help change people's norms. That new imperatives of doing 
things differently, which means that innovation that could not have happened at all, all of a sudden becomes 
not just feasible, but also at some point it becomes an expectation. So what are we seeing, for example, in 
some interesting projects we're doing, is that somebody as a client who we wouldn't expect to be particularly 
interested in circular economy, for example, just half a year ago, and now being asked by their clients, future 
tenants, you know, what's your policy in circular economy? And that's an expectation that's going to move 
within the industry. And it's moving quite fast. And if that expectation sort of comes through, that this is 
something you need to have a policy on, that really opens up the space for a lot of innovation. Yeah. Because 
that means basically, we all have to then figure out, you know, what does it mean, circular economy is, in 
some ways, fairly established. I mean, I think we know what we're talking about when we talk about circular 
economy, the dilemma and then in a lot of ways, it's, it's no establishment because we might have some ideas 
and Lendager of course has some ideas and Vandkunsten and other companies and companies outside of 
architecture and companies inside of architecture but there's a very simple question that that we haven't really 
answered yet as an industry and that is if a municipality, for example all the incentives to be looking at 
circular economy because they can take a long term view, or let's say an institution and investor, who could 
take a long view as well If they wanted to specify in their materials, what a circular project could be, how 
would you quantify a circular design project? We don't really have any standardized ways of doing that. And 
so, in that sense, I think once norms are moving, the next thing that follows is all that sort of, let's say, 
intellectual infrastructure that's needed. Then that needed to actually then go and set up the project with the 
economic sort of environment that allows people to go and do technically what's needed to then implement 
them. So that's one way of looking at it. 
P 
Paul 
43:07 
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Going back to what you said about the practice. I mean, we're also interested in studying that. How the 
practice of architecture is evolving in a time where the system is getting, as you said more and more 
complex. How do you see the the integration of the different fields that are practice research and maybe even 
teaching, how do you see this all together and like the actual practice of architecture changing? 
K 
Researcher 1 
43:31 
I think we see more and more companies doing set up that are similar to ours, yes, in that they create entities 
that in one way or another, enable them to build up knowledge in a more systematic way. Whichever way 
that might work. So either that is from within the actual architect of business but by having a dedicated 
engineering department, or it's from without by having an external company structure such as ourselves and 
somewhere in between, but I think we're seeing more and more people pursue that idea of deciding on an 
organizational setup that enables them to create knowledge in pragmatic way from within the needs of where 
their companies is and think about how to influence it. And I think that's super exciting. And I think there's a 
potential very interesting possibility facing the Danish industry and some of the people doing this. Getting 
together and understanding a little bit more about you know, one thing is what we do another thing is how we 
then pull our knowledge, what we do, and then use that to influence the decision makers that are the project 
we do. That's a very sort of focus. That's an answer coming from very much from where I'm sitting. But I 
think I mean that growing complexity means that architects who are traditionally the people integrating all 
the knowledge that makes a company applied, need to be able to handle more complexity, more specialized 
knowledge and more fields of expertise. So it puts quite high demands on architect ability to interface with 
other disciplines to take on, take in, and filter data and information. I mean, the the amount of data that has 
been created in a project, just data alone is quite a lot. And I think that sort of filtering mechanism and 
figuring out how do we get it all structured and how do we get it into a structure that works for the project? 
How do we get the right information to the right people at the right time, is something that I think architects 
traditionally work with, but I think you should probably ask some of the people working in project 
development, but I have a feeling that the demands for that are growing because the context that the other 
projects are growing and because the expertise and the specialization of the group of companies involved in 
getting your project off the ground is growing as well. 
S 
Sebastian 
45:55 
How do you see factors from the surrounding environment affecting what you do research within? Do you 
have some, some governmental impacts or macro elements that kind of direct toward doing research within a 
specific topic? 
K 
Researcher 1 
46:11 
Yeah, I mean, to some extent, it's pretty pragmatic. My job is to help develop and drive our research program 
as I said a couple times. And so what that means is that we have these three focus areas, we talk within them 
and understand there's certain things that we think would be interesting to do. But then, understanding doesn't 
exist in a vacuum because we need funding to do that, right?. So how funding is made available and how 
funding comes to certain strings attached, of course influence how we do our work, and how we translate our 
focus into an actual project. How we see demand coming from our consultancy side of things influence what 
we think would be a meaningful research project as well, because we think what we're doing for research 
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needs to, again, scale within the industry. So our knowledge and understanding, I think that's, that's part of 
the relationship between 3XN and GXN is super important is that, from understanding both sides of this 
research and practice, we can help shape both. I mean, it's also a question of shaping the research projects so 
that we know what we do in them can chime within and push the larger industry, we don't want to do 
something that, you know, maybe we sometimes we always want to do something a little bit of a, you know, 
let's try and do something and see what happens and it's fun and we get to do something exciting. But we 
always need to sort of understand that whatever it is, we do research wise needs to impact the industry. It 
needs to fit within the industry, it needs to challenge the industry. And for that to happen, it needs to be at 
least somewhat meaningful and therefore our understanding of what goes on in the industry is super 
important in terms of shaping our approach to research. 
P 
Paul 
48:01 
Can we jump on to Darsø's innovation diamond, I think it would be interesting for us just to to hear what you 
have to say. Sebastian, do you want to explain a bit more? 
S 
Sebastian 
48:19 
So as I sent you, in the document Kåre, explained a little bit about the four different dynamics and that these 
are not contradictions per say, but that they influence and they concurrently take place when doing research 
and innovation. And what is interesting for us to look at is how GXN and perhaps also 3XN manage these 
relations, particularly if they differ from one entity to the other. So, if we can start with the axis of talking 
about ignorance and knowledge, how do you perceive you using knowledge? Is it knowledge you already 
perceived, knowledge you have from from the industry, or do you go into exploring new fields, where you 
don't really have any particular experience or knowledge? Where would you place GXN on this axis? 
K 
Researcher 1 
49:15 
I think our job is to be able to go into fields where we don't have necessarily to much experience or 
knowledge. That's i'm saying, is you don't really get asked too many open ended questions from within the 
sort of traditional business model of architecture. So our job is to go into fields where we do not necessarily 
feel secure about knowing exactly what we're doing. That said, I mean, we don't just play into any field, we 
have these three focus areas, we do have an understanding of what it is we work with and how we work with 
it. So in that sense, I think we are knowledge driven also in our decision and take part in certain things. 
There's another interesting way of looking at them that dimension where it just hit me, is my supervisor from 
Oxford, who unfortunately passed away, "Steve Reiner", he has his notion of the social construction of 
ignorance. The knowledge is great to get something working within a complex organization. But so is 
forgetting and not knowing. And it's all about figuring out, you know, when is it good to know something? 
When is it good to sort of have a little bit of a blind mind and go in a little bit open? You don't want to be too 
predetermined in all the relations we go into. I guess we shift back and forth in that, depending on the 
context, and I don't think we go and touch the sort of true ignorance side of things. That's not really how we 
work. I mean, we we have built up an understanding and we have an understanding from working within the 
industry and we have a focus on impact the industries in that sense, we don't just come in as sort of, which 
can also be very powerful move, coming as sort of pure naive, you know, "why don't we just do like this?". I 
think we kind of have that background knowledge there also the time. But I think at times you need to go in 
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and kind of challenge that sort of very set knowledge, and you also get a lot of time. So why do we do this? 
Well, because we've done so 100 times. I mean, that is, surprisingly quite often an answer you'd risk getting, 
So, you know, you’ve got to shift and you've got to use that sort of play between ignorance and knowledge to 
influence the situation you're in. But I do think we are quite knowledge driven. And I would rather place us 
towards that end, than sort of that willfully ignorant strategy and just sort of, and we don't want to test out 
everything. I mean, we have our focus areas, we want to build something up within these and we want to 
cross pollinate between them. If that makes sense. Another things I just want to add to that. For example, 
looking at our work going to competition departments. There's a lot of research happening in competition 
prep, right? Competition projects can last from a couple of weeks to, I guess, maybe a few months. Depends 
on how much research you can do. What does the architecture takes behavior research cluster does, is that it 
kind of works a little bit as a memory model, having the same people interact with the same focus area on 
competitions over a series of competitions over a series of years, means that they actually sort of help build 
up a knowledge base that the competition architects might not have in the same way. I mean, obviously, they 
will know this stuff as well, because they've been through, but because they've been through so many 
different competitions and maybe focus quite differently on just one, GXN can sort of work as a memory 
module, and also enable the conventional architect going through their thing in a different context. There's 
another interesting relationship between ignorance and knowledge. Maybe ignorance is not the right word. 
But, you know, entering in a situation fresh and not being so encumbered by what you know, or being able to 
sort of activate a lot of background on it, that sort of play between these two things is interesting and that 
play goes on for the individual architect, the individual researcher, but also in between 3XN and GXN and I 
think. 
S 
Sebastian 
53:19 
If we move on to the concepts and relations. The concept is defined as the framework of which innovation 
takes place in the organization. And so, could you put some words on how you see the frame in which 
researchers gather knowledge in GXN, is it defined a lot through the scope of GXN? 
K 
Researcher 1 
53:49 
We have these three sections as I said, digital design, circular design, behavior design. So, in that sense, 
there's a framework, a focus area, I mean, but then If you look at them, they're quite broad as well. So you 
get to do a lot of different stuff within them. I think where are we at right now is it that we have now, digital 
design has been going on for a long time and as I said, they're very skilled and also very skilled working 
from within 3XN projects. But actually, what we need to do with them is pull them a little bit away from 
3XN and get to do their own thing. Circular design is one of the things that we do very well also on a global 
scale. So that's also quite mature, we're now maturing behavior design as well through that research cluster, 
through our work with 3XN and increasingly through consultancy work. So I think what's interesting now for 
us, is figuring out how do we cross pollinate between these sections? How do we take for example, the I 
mean, there's a massive opportunity that is still totally underserviced, is taking this sort of knowledge in 
terms of just parametric design and design variation for example, and building information modeling and 
data management and digital design's fabrication workflows and applying that to the circular economy. 
Circular Economy is in part very much an information problem as well, figuring out, you know, how do you 
get all the information that's accrued through a design process and through circular design process and store 
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that in ways that future generations can use it, but I think digital and circular have some very interesting 
overlap, which we need to look into. And, and circular behavior, for example, I mean, if circular, the project 
should really make money. It's also on the operational state. We can also do short term, but if you want to 
look long term, the operations become important and that's where behavior is a potential super interesting 
overlap. You know, how should people engage in the circle of building that they need to do stuff differently 
and how do you motivate them to do that. And again, digital and behavior is to be interested, for example, 
generating digital signals about what goes on in our building, though we can send people like myself and all 
this psychologist or PhD out into buildings. But if we can use sensors and stuff that's already embedded in 
the building, or specifically designed to the building, we can probably scale that a lot more. I think that sort 
of getting in between those different factions is exciting new thing that we really look into. So, it is fairly 
well defined, and our job right now is actually to kind of break those definitions a little bit and try and 
reshuffle some of the people and some of the knowledge across these things. And maybe that's why we move 
into relations. It's also about getting people who traditionally were within one focus area, to work with 
somebody who works within the other as I said, what we have in GXN is it to some extent, small business, 
everybody's generalist at least in terms of being able to communicate and develop projects. But then, of 
course, you work increasingly in projects within something that you're good at. And so people also have this 
specialization. It's very interesting to find new ways of organizing our projects where we can mix with 
different specializations to get the most out of the knowledge we have already built up through those sorts of 
conceptual focus areas. 
S 
Sebastian 
57:23 
Yeah, you do make sense and use of people's specialized knowledge from the past? 
K 
Researcher 1 
57:29 
Yeah. I have to join a call in two minutes. 
S 
Sebastian 
57:33 
Yes, I also wanted to round up now and just say thank you very much for taking time to meet with us. It was 
really, really nice to have your insights on this. 

Appendix B: Interview with Researcher 2 

P 
Paul 
0:03 
Thanks a lot for joining and taking some of your time for us. I'll start with introducing the topic a bit more. 
And from what we heard from Kåre is that your PhD is also somewhat in that direction and we want to hear 
more about you experience and of course your study and then able to jump on to the interview. That's great. 
And so it actually all started a year ago during the first year of the of the master where so we studying 
strategy, design entrepreneurship, and the idea is to, to merge business and design and architecture. Yeah, 
strategy, they like to call it strategic design, it's really about understanding how the two different sides can 
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work with each other and understand each other Yeah, and through that we had a semester long project with 
#XN, where they asked us to, to imagine how artificial intelligence could be implemented in their processes. 
And we did a speculative study, first by understanding what AI is in general, and then relate that to the 
process. But from that Sebastian and I were really interested in pursuing some similar study. And we focused 
on innovation within the architectural field. And it evolved into a study of knowledge and the relation and the 
the evolution of practice - the architectural practice. I think, the interesting point for us is innovation. And 
then we look at architecture through practice, business and knowledge. And what is specifically interesting 
for at 3XN is the relation with GXN, that new kind of architecture structure in that way, business wise that 
we see more and more with OMA/AMO understand why knowledge is actually transferred in between the 
two and how it's being used. So that's, that's the framework that we want to understand and unfold and kind 
of pinpoint the tensions and, and the dilemmas that are happening in between those three scopes. 
C 
Researcher 2 
2:41 
Yeah, it makes sense. It's a big topic, right? I think, also, I suppose you know Kåre really well and his own 
PhD has been about, as far as I know, I haven't read but is about this sort of digital workflow and creativity 
but it's even AI is kind of a different sort of knowledge in terms of tools or technique or I suppose. When you 
know 3XN and or GXN and you know that we have these three legs like the behavior, the digital design and 
the sustainability, I think they have a lot of differences like knowledge wise and my PhD was started upon 
this sort of notion that knowledge from the social sciences are quite different in character or in format it 
compared to some of for example, the sustainability knowledge that is often more measurable or quantitative 
if you like. Which has a lot of course of implication in terms of how you work with it. But yeah, keep going. 
P 
Paul 
4:08 
Well, and from there, I mean, we're still gathering data can imagine now. And so our idea is to further use 
use that data to do an actor network theory and an analysis of that and kind of represent the network by itself. 
S 
Sebastian 
4:26 
And also in the in the process while we while we gather this data, we're also gonna be narrowing down what 
our focus point is, what is the creation of knowledge? Is it the transfer between the actants in the network that 
we find interesting, and how do we approach this? What I think I think it's a interesting to hear, if you have 
any experience within this topic of knowledge transfer through throughout your PhD study 
C 
Researcher 2 
5:00 
It is very much like the topic of my PhD. It's actually called knowledge transfer, but it's in the design process. 
So what I've focused on is not using actor network theory, though, but what I've been focusing on has been, I 
think I was looking a lot for in the beginning how knowledge is transferred. And I think it's a little bit more 
complicated than I imagined it would be. I think, particularly in the collaboration between between 3XN and 
GXN and is quite different to many other offices, in the sense that we are this sort of consultancy in house in 
a way that has a little bit of a weird sort of in in house very close role, but at the same time, we are not 
actively designing, which means that we depend a lot on gaining, I mean, so like for example, me as test 
person would have to go deep to understand some knowledge that might be quite general in a way and then 
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find a way of translating that into some sort of relevance for a particular project but also communicate it to 
the architecture team, but also to the client in the sense that it becomes like sales points or business value. So, 
what that means is that it's both a whole lot of communication and also quite a reductionist approach where 
you would somehow often stop and question like, “is this knowledge still valid”? Because as you know, a lot 
of research knowledge will be quite complex. And it's always like this in this in this case, or if this is 
happening or but then on the other hand, that kind of discussion, which is difficult, of course, if you have a 
situation where you just need something like what size should it be or like, how do you make these things 
sort of clear first of all, and also, I think clear, but also simple enough to be strong enough to actually be 
taken into the whole sort of narrative. And so we can discuss it in those two ways, like a there's knowledge 
that we're trying to push on to the real sort of architectural process, how can we actually make guidelines for 
design, if you like sort of prescription of what would be better to do or it could be done, we try to do it in a 
very sort of open way, like not saying it should look like this, but showing in a way examples of ways things 
could be done, and then explaining maybe the background principle why this would be important. An 
example could be the pursuing the idea of movement in in a bridge design, let's say and then encouraging the 
architectural team to try and play a bit with the heights of the steps or maybe the the angles of the sides. So 
maybe you could open up for different postures or different like, ways of moving your body that goes beyond 
a programmatic approach where you let's say put a playground or like, a specific sort of furniture there that 
tells you what to do. So, it's going to be a little bit loose because I'm trying to answer very open question 
right now. 
S 
Sebastian 
8:30 
Yeah. I'm also thinking, just to get the frames for the interview said, Now, you talked a little bit about the 
tasks that you go through and that you work with, but can you can you say what, what is your position in the 
in the company and how long have you been a part of 3XN/GXN? 
C 
Researcher 2 
8:49 
Yeah, so I'm a little bit more than two years into my three year industrial PhD process. And because it's an 
industrial PhD, you can say legally hired by the company to do in house research. So it was initiated by 
3XN/GXN, expanding the behavior cluster and the second PhD in a row long row of now we have started the 
fourth. The first PhD being a social scientist from RUC I believe she was an environmental psychologist that 
did a study on different aspects of the building and in what way they would facilitate social interaction. 
That's pretty much her focus. And I think part of her PhD, the last third maybe is concerning the design 
process and how to use this kind of knowledge once it's generated. Which I think she felt was really difficult, 
like there was this legacy of all this knowledge in a PhD format, and then what like the office I think needed 
more. And they were like starting up a process of trying to make a design guide with all the sort of findings 
from her work. And it kind of stalled and she ended up leaving the office which was sad. So I started off with 
that trying to figure out like, if I should start from, I mean, behavior wise, we weren't like fully show up of 
me and Kåre, like if you should focus on a particular topic, like privacy or dinner or something connected to 
social interaction, and then keep that as a small study. But because I in the end wrote the application to be 
more around knowledge transfer and how we work with these types of knowledge in the actual design. I 
think it opened up and the first part of the work, like the first year has actually been more like establishing a 
kind of framework for how we discuss behavior. And I think being an architect by training and also having 
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worked with what I would have called strategic design, like, I'm very interested to hear what you actually 
mean by that. I totally invented it. I have no theoretical background, besides architecture. So in a way, I'm 
also interested in the architecture, and what both what we do when we design but also what we design then as 
a consequence of these intentions. Oh, of course, this is a long story, just to say there's many ways of 
attacking this discussion. And one of the things like my key thing has been like, what are we trying to solve? 
So instead of me saying, I'm really interested in privacy, obviously, there's a lot of articles saying that we 
have a lot of problems in open space offices or whatever. I was more interested in "what is it?", I mean, 
trying to do like analysis of every client brief on the projects I've been, of course, working with. My project 
is like this action research framework. So it means that I'm inserted into actual work in the office to have to 
deal with this sort of double role as a researcher, but also like an active agent in the way in our processes, 
which I think is fine, because it just requires some sort of level of reflection to explain what I did and what 
others did and why that matters. So the point being that in a way, I'm trying to figure out what the project 
needs and discuss behavior from a sort of client- or brief- or context-perspective. 
S 
Sebastian 
12:46 
One short question adding to it, do you always in GXN have one PhD student connected to the research that 
happens? 
C 
Researcher 2 
12:59 
I don't think there's any always I mean, Mille was the first PhD, I think, no, they had something else first who 
did a PhD on parametric design. So it's actually not true. In the behavior class, I think it was a strategic 
decision to actually have four PhDs. And I think they decided to start up two at the same time, which means 
straight after I started, there is another PhD called Johan, whom you probably haven't met because he's in 
London. But he's working with he would kill me for saying this, because it's not what he's doing anymore. 
He started off with some kind of biophilia, how to bring plants into buildings and what that means for people. 
Okay, so that's like a different leg. And then now we have started up Jens, who is working, this might also be 
the wrong word, surveillance. He's working with sensors. So there's a lot of different things going on around 
these things. 
S 
Sebastian 
14:06 
If we move on, it's quite interesting to hear how you put the words on how you perceive the role and the 
purpose of GXN within the architectural organization of 3XN. 
C 
Researcher 2 
14:21 
I don't know how it has been earlier on, but I know that it started off as very much sustainability focus and 
then it has developed into this digital design, which is about actually integrating directly with the workflow 
of the of the architectural production. And when I started you can say, when we delivered material for 
competition projects, we handed in like an almost like what I called an appendix of condensed knowledge, 
often very general. Not that it's not valid or interesting or precise but it was just like general knowledge in a 
sort of condensed form, which would be read in the back of the booklet as separate pages that would explain 
things to consider, you can say. One of the big things I've been working on from the beginning was, because 
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I wanted to test it, was to try and figure out if there was any way of making it project specific or relevant. So 
not just discussing how things, what they needed to focus on, but also how we saw it solved in this particular 
project. You can say the success of that must be like next, like a PhD in five years time that might go away, 
like maybe even social scientists that could go and make some research on whether some of these attempts or 
solutions actually working in the way it was intended. But that's like long term feedback loop if you like, 
yeah, where I'm like one leg in a way following the first PhD. She was studying three actual built buildings 
from the office. So you can say the knowledge she had was generated from within the same office. 
S 
Sebastian 
16:20 
So do you think that the feedback loop has become smaller over the last couple of years? 
C 
Researcher 2 
16:27 
No, I don't. I think that the actual judgment of whether these things make any difference will still be like 
maybe 5-10 years. Because before you get stuff built, before it's like taken into use and you can actually see 
and of course, there will be a lot of changes in society and maybe some factors that will also make it difficult, 
but I don't see them being irrelevant of trying to figure out better ways to work or collaborate or I mean, so if 
you say about the roles, back to the question of 3XN-GXN I think what has happened is that is the criteria, 
we are actually allowed a role of being much more analytic, you know, in a way. So following the strategic 
sort of discussion of what is this project and what is the challenges, we would also often propose now a sort 
of analysis of what that means, and often contribute to the first pages of the project, which is often where the 
whole strategy, also the architectural narrative is sort of explained. So, I think that is a little victory. But that 
makes, of course, also more visible and more valued and I think some people are starting to joke a little bit 
about how we've become the business development of 3XN. Somehow, particularly behavior, but also 
sustainability is really a big demand or in focus. So saying that we actually have this active part is a strong 
card for them now. 
S 
Sebastian 
18:06 
So how do you see the need for research lab? Do you see it as being an internal need in the architectural 
organization? Or is it also externally? 
C 
Researcher 2 
18:20 
Yeah, both. I've been very skeptical about this. I see many of the other offices, of course are also working on 
this. Of course the main purpose of actually creating knowledge. I mean, I don't see why you could argue that 
you would not need to know more. But there's, particularly also with the sustainability certifications and 
focus, some of them I'm not like, I'm not super strong in the sustainability in certifications, but I know that 
some of them that also demand a lot of social sustainability and, and what that is is also pretty difficult to 
define. But I've also seen projects where I feel like we are imposing our behavior focus onto something that 
was not really there. What often happens in 3XN is that if it's a private project, not a public client, like not a 
government, a team of partners or GXNers would go and present the office before we get invited to do a 
competition for them. And there, the GXN research or capacity would be presented and is often seen as an 
interesting part. And then you could say what the maybe their sub point but I think nevertheless also relevant, 
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is that people with research interests or backends or capacity will also probably have a bigger tendency to 
reflect and be a bit more critical about their own work. This is sort of my thesis, but that's what I see around 
me. We demand quite a lot on ourselves also internally in our own meetings about like, is this really true? or 
how can you say that? A lot of the material we present is very strategic, in the sense it's also targeted directly 
to, to maybe convince or sell an idea if you like, because the first part of the project is about that mostly. But 
we do have this reverse process of saying, is that even relevant for these guys, or would that be possible? 
Yeah, does it make sense? 
S 
Sebastian 
20:46 
Yeah. But I'm wondering how does this interaction happen between research and practice? 
P 
Paul 
20:54 
And knowledge as well, the trichotomy we talked about. 
C 
Researcher 2 
21:03 
You mean process wise? Like with an example? 
S 
Sebastian 
21:08 
Yeah, if we talk about newly generated knowledge happening at GXN, how does the people who actually sit 
into the projects and the practitioners, how do they benefit? How does that interaction between the research 
and the practice appear? 
C 
Researcher 2 
21:29 
That's a little bit complicated. If you'd say like that, I think we like new generated knowledge could be let's 
say, Mille's PhD work, that would maybe qualify as real, but also produced knowledge. See, this is where it 
gets a little bit sort of complex. She worked a lot with this sort of theoretical concept or methodology, social 
affordances is, you know, a familiar with that. 
S 
Sebastian 
22:08 
Social affordances? 
C 
Researcher 2 
22:09 
Yes. affordances is a theoretical concept from behavioral psychology or from environmental psychology, and 
it's a big umbrella that is very thorough through her whole PhDs. It is her methodology to look at. It's kind of 
like saying, Okay, so what does this place afford you so if you take a cardboard box, if it would afford a 
person, maybe storage, but if you're a cat, it would afford you a place to hide. And if you have an auditorium, 
the middle seat might afford you some good views, where's the edge seats would afford you a quick escape. 
So it's kind of like an analytic tool to be very conscious of the settings you create or perceive. I think it's, it's 
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probably more useful. And that was my also premise in the beginning that is more useful to analyze an 
already designed setting than to actually create something from. So but she has worked a lot on that. And I 
think this word social affordances is like that has somehow transformed or transferred itself from her table 
and work and with little sort of diagrams into the vocabulary of the architects. And I'm not sure they fully 
understand how to use it, other than to say it's important that we have these social affordances. But in 
essence, it's nonsense. You can't say that. You need to be very specific about what does it afford you like it's, 
you know what I mean? It doesn't bring any meaning as its own. But it has been a way for the office to say 
we work with social affordances and then they have shown some very generic spatial principles, which could 
be creating cross-spatial views, which means we could see each other through the window. Yeah, that's been 
pretty much it and you can say the cross visual views, that's something an architect will get. So it was, 
"Okay, great, let's do that". And then you cut some holes in the in the slaps, and you can see each other and 
that is like in every project we do, okay, so the things that I think is concrete enough or like spatial and clear 
enough, is almost like accepted as an "okay, let's do that. That is a good thing". Whereas then they would 
maybe use that term or that word, and I would say, well, that's not exactly useful. It doesn't really help 
anyone. Right. And sounding like you knew some theory which they don't because they haven't read the 
theory. 
S 
Sebastian 
24:54 
So you do see some sort of discrepancy? Between discourses? 
C 
Researcher 2 
25:02 
Oh yeah, definitely. I think that's what I meant by reductionist I don't mean it in a demeaning word. I just 
think there's in any building, particularly the scale, that 3XN does is quite complex, I mean, there's a lot of 
things to consider, and there's a lot of things to, to, you know, weigh up against each other in terms of 
decision making. And I think the level of sitting, even using like a concept as social affordances as an 
analysis tool to to figure out if this is the best option. I think that is way too time consuming or extensive. I 
mean, now we're more in the design process, sort of also theory. I mean, there is a whole lot of, particularly 
with experienced project leaders and partners, a very sort of short cut experience sort of intuitive, tacit 
knowledge kind of, you know, judgment going on, like, this is what we do, this works better. I can give you 
an example. I had a project meeting where the partner said, I think they had eighty sort of massing studies, 
like different volumes laid out in different ways. And I was like, very curious to see. And he said "Yeah, but 
we only have two now". And I said "Okay, so that's great. How did you choose?" He said "yeah, we just 
chose those that were the best". And, and then I was like "okay, so why are they best?" and he's like "Yeah, 
but you know, it's just, we just talked about it". And I'm like uuhh, so it's really difficult. There's not that 
much sort of. They are really very concrete when they talk about the architecture that they create. So when 
they explain why something works, it can be because this looks better or this give you this view. And in that 
sense, I mean, we've had the role, back to the GXN-3XN roles. I think we've had the role in some ways or 
many ways now where we've been more like the evaluating people going like, "Yeah, but Okay, so if you've 
done this and taken this decision, and this and this, and this won't be possible", so it requires me or my 
colleagues to actually step into the process, understanding the theory and explaining to them where you 
know, in a way you cross the disciplinary boundaries. If you know what it means, in a social interaction to 
have some particular setting and then you see in the drawn material, whatever, it's a 3d model or plan, that 
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this actually won't happen right here because you've done this instead of this. So that is like something that I 
don't know if you touch upon this in your work because I'm trying to avoid it but the whole organization and 
how people are positioned within the hierarchy and levels, of course has a lot to say in how you can insert a 
situation like that. 
P 
Paul 
28:15 
Yeah, that's our that's our business part of it. We want to understand how the evolution of a practice also 
impacted the organizational level, from partnership based companies to the adaptation of the architectural 
practice to the capitalist economy, or whatever it is, morphing to more usual firms like we can see in any 
other industry. 
C 
Researcher 2 
28:47 
Yeah, but I just think that of course, we are like always multidisciplinary collaborations on projects with 
multiple sort of, often multiple offices brought together like could be engineering company representative 
and there will be a landscape architect, then the in-house 3XN architecture team, then you add GXN on top 
of that. I mean, there's a lot of sort of who is who and who has the mandate to decide what is the next step. 
S 
Sebastian 
29:20 
Is that clarified? When you when you work in this context? 
C 
Researcher 2 
29:24 
No it's not. I think there is a lot of bottom up happening and a lot of top down. Officially in the meetings, I 
experience often that top down decisions are made. The stronger voices are those with higher rank. On the 
other hand, there is a lot of direct communication from the bottom level to the bottom level. So the actual 
drawing person would talk to me, we would send each other material or ring on the phone. So it actually 
comes directly into the project anyhow, but if you only saw the project meetings, it would look different than 
if you're mapping out the full process of what goes on between meetings or in a lunch setting or whatever. I 
think in general, there's a great deal of respect on all levels, but there is still this funny play of ‘who says 
what and how is decisions made from meeting to meeting’. Yeah, I think it's, there's a lot of sort of also, it 
requires every one of us to be quite agile in a way or try to be quite sort of flexible in the way we support the 
architecture project. And we try to come in very early to actually affect it or give them input. Maybe make an 
analysis of what this is actually about so you could have a situation, for example, we're working on a project 
right now, where my colleague and I will conclude that some of the behavioral focus areas we've been 
working on in other projects might not be relevant in this one, because actually, it's different, right? The 
whole sort of setting is different. So we need to figure out on our own first, like, what do they need, and then 
maybe bring in some material. And it can often be diagrams or little drawings. Architects work often with 
references of some sort. And I know a lot of other research colleagues also touch upon this thing. In some of 
the other offices, like what happens if you give people a photo of something, compared to if you give them a 
description of what it means or compared to when you give them a little sort of explanation of what it might 
look like. And I think most people in a normal sort of lecture setting would show examples of older 
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architectural or other projects to explain something with a visual. And I'm trying to avoid that. And we try to 
work more of like little sort of spatial diagrams showing in a very simple way. What this means. 
S 
Sebastian 
32:17 
But is it always possible to translate your knowledge and what you found out in these spatial diagrams? 
C 
Researcher 2 
32:24 
No, no, it's not. So, no, of course, it's super difficult. I'm sure. I'm discussing this a lot with my other PhD 
colleague, because his project is a research by design, which means he's also doing his own design. And I 
think if you take your theoretical standpoint and some knowledge and use that in yourself to then design 
something, you cut out a lot of these chain parts, you know, where knowledge has to come from me to 
someone else to then have him form something to then come back to me to ask if I think that's what I meant. 
Without having me designing because then again, the bosses they're saying it should look like this, you 
know, so of course it would be different if it was integrated in a closer way. 
S 
Sebastian 
33:16 
It makes me think about the external situation as well. Before you talked about who owns the specific 
project? Is it private? Is it public? Do you experience some challenges appearing from the external factors of 
implementing research or practice? Because it takes a lot of man hours, I would imagine. 
C 
Researcher 2 
33:40 
Yeah. 3XN/GXN decided with someone like me or the others to actually put a lot of money and hours into 
this thing. That adding this knowledge and trying hard to maybe find out what the next kind of relevant 
knowledge could be, requires a very dedicated approach. Which means no matter how difficult it is, it’s 
always, also is nice to be part of something where there is at least the will to try. But I think clients are often 
unaware, and maybe quite happy to have someone discussing these things once this brought up. It's pretty 
difficult not to think working with behavior could be an interesting thing. There's one really big challenge. 
And the big challenge, it’s two actually. One big challenge is that often with a private clients, particularly 
office type buildings, there is no user. And they often don't know also on an organizational level, whether it 
would be 10 different offices in one building or one. So there's a whole sort of cultural behavior part of the 
story. That is not part of my study, but a lot of Mille's focus was also on that. And you can't work on that 
before you know who's going to move in, whether it's both type of organization, but also the actual people 
like cultural differences, etc. That's really difficult. In the public competitions, public projects, there has often 
been a very thorough process upfront and often the user is known, which gives you a bit more of that. But in 
that case, it is not our work, it will be the advice so before the design work that has been initiated, but it's 
often more precise and easy to target like that is the focus. Like for example, they did the Children's Hospital 
and the advisor, the clients advisor had pointed out that it was really important to focus on the facilities for 
play, because of these families being there with the kids and also this sort of notion of yeah, the family or the 
intimate space in the new way in a hospital because often the parents are there for a longer while as well. So 
that was very clear and then you can say a behavior unit or consultancy like GXN has a lot to attack or work 
with without having to invent from the beginning, what this is about. This is a long story about how the 
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process actually works, you know, it's difficult, 30 minutes to explain sort of from someone has an idea to 
this is, you know, put together in a brief there is a whole process of figuring out what it is about in many 
ways. 
S 
Sebastian 
36:40 
Yeah, it's understandable. It's very difficult to explain, but it's very interesting to hear from your perspective 
as well. Because what we also want to know is how the individual architect might benefit from the work that 
you do. You say sometimes the feedback loop can be three to five years, sometimes it can be, you know, a 
phone call away. How does the the architect actually benefit from from the work, the research? 
C 
Researcher 2 
37:11 
That is maybe it would be more interesting to talk to the architects and ask them how it looks on the other 
side. 
S 
Sebastian 
37:18 
We hope to be able to 
C 
Researcher 2 
37:19 
Of course, in my double role, I would say, I think the more open minded maybe the younger architects that 
speculate less about business value or like even status and so on, I think they're generally quite curious and 
interested. Most architects are very sort of humanist oriented in a way and if you can give them something 
that they understand or give them some knowledge that makes sense, I think they are happy to know and to 
try to integrate that into their work. They the whole feeling of having a common goal is also quite strong, and 
make something better or better for people would be a very nice sort of. I mean, it's often ridiculed a bit in 
some literature that sort of every architect wants to do good for humanity. And that is a difficult place if you 
don't want to be a determinist or, but I think it's fine. I think it's still much better than not caring or just 
wanting to do whatever you want to do. 
S 
Sebastian 
38:29 
How is the innovation or the research topics that you choose to do? And how are they chosen? Are they 
chosen based on a specific project? are they based on interest or your field of PhD studies? Or how do you 
choose the areas of research? 
C 
Researcher 2 
38:51 
When you say areas of research, do you think about behavior knowledge right now? 
S 
Sebastian 
38:56 
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Yeah, but I'm also thinking within that scope. I know you have the threes, digital tools and behavior, 
sustainability. But how do you choose the specific topic? 
C 
Researcher 2 
39:08 
It has evolved, let's say, I mean, we were very unclear, I felt when I started the project that because I was 
tapping into a cluster that was already established. My job was in a way to figure out what they needed in the 
office or what they were already working on, or in a way some sort of expanding that, or working with that 
or even taking whatever was already done in house, as what we call before new knowledge produced. I, quite 
early on, found out that that since Mille had left, no one really sort of defined what was the focus and since 
she wasn't there, I couldn't ask her also really what all her studies really meant. So it did require some sort of 
initial deep dive, I felt like I was an archaeologist in a way trying to figure out what they had been working 
on in the office, I felt like everyone else knew a lot more than I did, which was of course, a different position 
than now, we have been studying a lot of behavior theory for a long time. So, in a way also if you talk about 
my role as a research or being on teams, I was very humble in the beginning trying to sort of figure out what 
could I offer. And then it changed because of two things. I think also because Susan, who's head of behavior 
was was engaged, and Kåre was not there, he was working on his PhD. So it was more Susan, I and Johan, 
the other PhD, who were constantly working together and on projects and discussing this sort of need for a 
bigger framework in a way of trying to figure out how to both share knowledge inside GXN, so if I 
developed something like a toolset or or a focus area, or how good see the use it on the next project or so, to 
avoid in a way that someone like me or her would sit exclusively with the knowledge. And that took form in 
many ways. I mean, Johan was working on a InDesign document that tried to sum up and collect stuff from 
previous projects as they were done, which is a heavy as fuck, you know, it's like a million megabyte 
document trying to put stuff together. He called it, everything GXN. Everyone acknowledged what he was 
trying to do, so you don't have to sit and search in old files every time, thinking I remember someone talked 
about something like this where could that have been. And it would be like a library you could open up and 
at least have like some lines about whatever movement would mean. That was one way, it takes a lot of time 
to update and maintain that sort of library. But yeah, as I think we've left it a little bit because we've been 
working both of us on our own PhDs for a while. Second to that question, is that there was like an 
organization of knowledge sort of, I think need for both me and Susan, we had a task force for a month 
running with the partners of the office, trying to figure out what they were expecting. And we were 
discussing, like, how to bring the focus a little bit away from Mille's sort of social psychology theory frame 
and into a more architecturally minded framework. So I know it sounds abstract, but it was basically trying to 
say we have four different things we could look at. But maybe we just want to make sure that we both look at 
individual, the individual in the project, but also in the social setting and the cultural in some sense, but not 
necessarily an organizational way. Because none of us are organizational psychologists and we don't actually 
know so much. And I'm not personally, and this is the personal part, not so much interested in that. And so 
yeah, it did developed based on that and inside that there is a lot of sort of, you know, catchy phrases and key 
concepts we've been working on and then, to end the long story, I have been, particularly in my research, 
going a little bit away from the office and the knowledge transfer and trying to read up on neuroscience and 
neuro phenomenology and also try to go a little bit back to architectural theory to figure out if there is a link 
like more theoretical knowledge there. I don't know at all if I will manage to bring back to the office now but 
I, I just needed to know. Yeah, and I was just interested in that. And yeah, so you know, that some part of 
that, of course, spills maybe back but only in little droplets. 
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S 
Sebastian 
43:57 
I'm thinking, you mentioned GXN, that completely wholesome document, which will contain everything. 
Does it mean that at this point in time that there are no systematic approaches of how to utilize and distribute 
the knowledge? 
C 
Researcher 2 
44:19 
Yeah, I think that is it's it's not. I mean, everyone is aware of it. We've been discussing for a long time, the 
whole idea that we should have this behavior design guide, sort of fell on my shoulders, and I realized that it 
would take maybe six months of work and I don't have that inside into PhD. I'm not also fully sure that is the 
way to do it. I mean, it could be done in many ways, I'm sure. I think the most systematic thing we have is 
that we are a tight group of people that talk a lot with each other and we try to keep each other updated on 
what is going on, and what are we interested in, and finding ways of sharing our interests or knowledge or 
production. But that's still like very bound to these people, which I think it will always be, I think the 
knowledge person is a part of this. I don't think you can condense everything into a document. And then 
"there you go". But I think it also takes a group of people to have some of these surrounding discussions that 
may point towards new things, challenges to test. If you only have one nerd in the corner, maybe not so much 
happens, right? 
S 
Sebastian 
45:42 
No, true. Okay, and I think I have one last question, which is also concerning your own perception of 
innovation, but how do you perceive the role of innovation in the organisation? Now we've been talking a lot 
about research, how do you see it related to innovation? 
C 
Researcher 2 
46:09 
I actually hate the word innovation. I think everyone puts it on everything. And I'm not fully sure of the 
precise definition. But it's kind of like, I'm just thinking, and maybe the question is for you guys. Is it like 
you want to change something? And if you want to change something, you need to be pretty aware of what is 
not working or what is not fully functioning. And I think we often, now I'm critical, but we work more to sell 
cool stuff than we work to change something. Kasper is very keen on changing the world through 
sustainability. That is much easier, you have a really clear problem. And everything you do is trying to 
innovate and make that better. I think with the behavior things it's much more difficult because it's very 
difficult to define what is not working. And then I'm thinking that's... I mean, I'm very much an Arts person, 
and I'm less interested in selling stuff than actually making something that is like a real experience or an 
understanding like in depth, like why this works. So that's probably my personal story of why I'm looking 
into even neuro-aesthetics to try and figure out like, what is this? Maybe some innovation will come. I don't 
know for me, but for anyone who wants to go really nerdy down into the, the tiny cells of what we're doing. 
That's required, I think ,that you ask some sort of honest question sometimes, right. And, I mean, the whole 
business of architecture is a little bit of, we all want to tell each other that we do really cool stuff. So yeah, 
it's difficult like. But I mean, Kim Herforth who is the Boss Boss. He said in the last meeting I was in, he 
said "Yeah, you know, back in the days, it really wasn't rocket science to do architecture. But now it is". And 
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I think he means that all this knowledge we sit on was never a requirements to consider, but it really has 
become. And I think if I was, I don't think I have space for this in my PhD. But one of the things that I am 
actually very curious about is that everything we put into these documents now, because we work on the 
competitions, and I think the competition part is maybe one of the big limits of my PhD, honestly, but 
nevertheless, whatever scope we wrote. But I think why would be curious of all the stuff we write and 
promise the client is going to work as in you know, like a contract and be developed in the later stages. 
Because then it might end up being innovative, because there’s a lot of new ideas and ambitious attempts to 
do a lot of stuff. But I'm always suspicious that it might just be the link points. 
S 
Sebastian 
49:15 
Because I guess we naturally saw the relation between a research lab and that relation to innovation as being 
something that was, you know, linked, and that with the research lab, you also want to change something, 
whether it's internally or if it's in the things you produce, the end product, or it's just interesting to see what is 
the goal of the research lab itself, if it is to achieve innovation? 
C 
Researcher 2 
49:45 
But I think if you are into normal sort of design process or like design thinking or whatever the whole idea of 
prototyping and all that that goes very well for product design, you can test your solution. That's what I mean 
the feedback loop, by saying that it's very long when you are in a scale of architecture. I mean the 
sustainability and some GXN research things have been actually producing whatever, a new lamp or trying to 
be, that is innovative, right? Trying to take a waste product and make school out of it or whatever. Whereas 
you can say with a behavioral knowledge that needs to be fed into a process and changing some way of how 
you work with the process or the architecture itself. That's a long way to see if it has any impact and maybe 
that's why I'm being wary of talking about innovation. 
S 
Sebastian 
50:40 
I think it makes sense. But I think I can see why the behavioral aspects are more going to change the 
individual architect's perception of the work that he does in a specific project. Whereas if, if we also talk 
about digital tools in something more radical, something that happens straight away and change this stuff, 
same as sustainability in some ways, right? 
C 
Researcher 2 
51:18 
I think you could put a lot of things like frames down over this discussion, you could talk about will the 
digital tools make some things faster, and then maybe it's more likely to be implemented? Because if it 
makes your workday more efficient, then it's nice. Whereas many other things we would the behavioral tools 
try to do might make it a little bit more complicated or a little bit more problematic or like how do I then do 
or evaluate it? So of course, it's like, it's always a challenge to not be the, what is it called, you know, the, the 
blocking person or the stone in the shoe like something annoying or frustrating. It's difficult to try and make 
something that supports the work that they do. And you know, which we haven't mentioned, but the whole 
framework is like really tight deadlines and always busy people. 
S 

147 



Sebastian 
52:23 
I just wanted to say now that you've given plenty of your time, but we have used the innovation diamond 
Darsø’s innovation diamond before when we were talking with Kåre, if you think it would be interesting to 
talk about it. And if you have the time, I think would be really nice. But if you have a backline for this, this 
interview, we don't want to pressure you in any way. 
C 
Researcher 2 
52:52 
It's okay. I think I can spend maybe 10 more minutes. I'm just curious, the diamond you're talking about. 
Maybe it's not the same that I think can I google it? 
S 
Sebastian 
53:00 
You should be able to. Darsø's Innovation Diamond. 
C 
Researcher 2 
53:17 
Okay, I don't know this one. So you have to explain to me what I'm seeing. 
S 
Sebastian 
53:43 
As you can see in the innovation diamond, you have the the y axis that consists of concepts and Relations at 
the bottom. Yeah, and then when you translate it to English in the x axis, you have ignorance to the left, 
ignorance is a bit harsh, but it depends on how you how you interpret it. And to the right, you then have 
knowledge. 
C 
Researcher 2 
54:10 
Yes. 
S 
Sebastian 
54:11 
And these four aspects are dimensions that coherently appear when you do work with innovation. So it's not 
like one takes away the other. But if we start with the knowledge and ignorance axis, it depends on how 
much do you work with knowledge that you're already aware that you are experts within? Or do you actually 
cross that boundary where you're not the wise people kind of, and you explore new areas where the experts 
that you have internally, they don't have the expertise? 
C 
Researcher 2 
54:49 
That is a really good question. I would say that maybe, in two ways. The first time, the beginning of the 
project. Also, when Susan started, we were both very aware that we knew very little, we spent a lot of effort 
both of us, particularly me, because I have more time to read than she has, but trying to get some sort of 
knowledge base ourselves, by reading, particularly finding books, chasing sort of the classics of behavioral. 
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Then I think you get to another circle in a way where you realize "now I know a lot, but there's also a lot that 
I don't know". So I think I'm in between, there will be many situations where I would honestly say, I know 
that this exists, but I would love to find an expert to explain to me if it's true. And I think the classic sort of 
architect would be the ignorant. I mean, there are two levels of that also, that those that know that they don't 
know, but I would really love to hear your opinion. And the others that think, I mean, that's both "I don't 
care" persons, and then there is the "I know, I know this concept. I've heard it before. I've done it many 
before, it looks like this". And then they have no idea that they're just showing a piece of architecture that 
might not be at all what we're talking about. 
S 
Sebastian 
56:08 
I think that's the exact point that you mentioned right there that we're talking about a social network, where 
people who are less experts in some area, they feel engaged and motivated to actually go and question these 
expert opinions and assumptions and say "but is this really true?". I don't know if it's actually how it is, if I 
can interpret a little bit on what you said before, it seemed like this discrepancy between the two discourses 
might make it difficult for someone who's not an expert in the architectural profession to question something. 
C 
Researcher 2 
56:50 
I think that is exactly true. I think we've talked about it before. Both Johan, Susan and I, now being Susan has 
a PhD, although in Architecture and Sustainability but knowing has a research capacity. Me and Johan being 
both architects going into some sort of behavior and research, means that we do have this bridging capacity 
to talk in both languages. Which means you can actually put up a question, like I could say to one of the 
architects, this is a real example. I would say, we're talking about this principle of “Aww” like, you know, 
you enter a grand space and you have this moment of "Aww". Actually, there's been a lot of theory 
discussing that it is triggered by this sequential experience where you come from a very compressed space to 
a very open space. Long story behind that. But I say to him, you know, like, if you go to some of Frank 
Lloyd Wright's old buildings, you would have it, and he has very narrow corridors and when you get to the 
living room, it would open up and give you high ceilings and you would feel like this "Okay, I can breathe". 
And so the architects go, "Oh, yeah, I know that project. I know that that is true. That is what he always did". 
He knows his architectural theory probably better than I know. But the bridging example, is not showing him 
an image of what something looks like. But he knows that this architect actually did that. He had no idea 
what it meant, and that was always a concept. And then I could ask him a question like, "how can we work 
with this in this project? could we have any sort of discussion on where that would happen?". And some of 
the architects would just dismiss this kind of discussion, but this is what happens sometimes over lunch, 
right? Where some sort of open minded person would go, like, that's really interesting. I get that point. So 
okay, let's think about where do we apply that sort of thing. Then you can say maybe the idiocy or the what 
do you call it in a positive way? The not knowing comes back sometimes if people didn't say, Yeah, that 
sounds really interesting. And then they do something and it might be something completely different. And 
then they put all these words on and you're like "Oh , that is maybe not what it is. But okay". And then they 
can like happily claim that we're working with these theories and area, whatever. I'm not sure. 
S 
Sebastian 
59:07 
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But does that mean that researchers sometimes take upon the task to actually push the architects a little bit 
into maybe knowing what they don't know? You know, exploring new areas? 
C 
Researcher 2 
59:20 
Yeah, yeah. No, I would say that is exactly what we should. Yeah, that's been maybe my personal quest 
because I am an architect. So I identify with them saying, I don't look down on anyone for not knowing 
because I never knew like, I'm also searching for these answers myself. I think what I do look down upon in 
a sense, is only people that like claim that they know something they don't or just don't want to discuss right 
there. That's not looking down. But that's the difficult ones. I think. I mean, most of the young ones are the I 
mean, the normal architects would be very, you know, both curious and happy to have someone explaining 
what some books said? Or as long as you can do it in a straightforward way. And this is the challenge with 
what I meant by reduction. Right? So half of my PhD, I've read stuff that I'm not even sure I understand or 
where I'm like, left with a How do I use this knowledge? I don't know. So it's a lot of invention, you can say, 
in a sense of making concepts out of knowledge that has some sort of spatial quality to it. Yeah, 
S 
Sebastian 
1:00:28 
yeah. I actually think in the way that you that you reflect upon this, right, as we speak, considering that the, 
the y axis is concepts and relations, you know, you talk about it in a great way that you use the relations in, 
let's say, a lunch setting, to go in and talk about concepts that some of the architects might not be aware of, 
but have the architectural, you know, relation and the history that they can relate to. So you you push them 
into discovering new concepts and I think that kind of explains where you are on the on the y axis as well. 
C 
Researcher 2 
1:01:08 
I think it's partly Kåre, who is an anthropologist, who from the beginning said "try to talk to people over 
lunch". I think the architectural part of this discussion comes from the real passion. I am actually very 
interested in architecture also. So, having that sort of discussion is interesting for both parties. It's not just me 
pushing some knowledge that they don't understand. It's actually like a joint discussion on some principle. 
S 
Sebastian 
1:01:33 
How do you feel like they push you or they move and influence you in this conversation? 
C 
Researcher 2 
1:01:43 
I have one colleague and she's very sort of analytic on her own process, like her architectural process. And I 
think she has been very helpful in a way of describing to me some of the things that she doesn't think works 
or like, what what she's trying to do from the design side of things. And also she's very critical of the 
organization in the office. Sometimes it's interesting to hear what she's struggling with, in the decision 
making part of things. Yeah. And of course, I think that part is also important for me as kind of data, 
understanding not only what I see but also how other people around me see these things. Every time I talk to 
them, the top level, there'll be a lot of pride going on. I mean, they are always in a sort of selling mode. I've 
had best success trying to ask the old partners for like “what did this start with? What are you trying to do? 
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What are you aiming for?” stuff like that. If you ask them what is not working, I think it's a bit tricky. It's 
probably easier to discuss with some of the actual sort of working architects like what are the struggles right 
now or? Yeah, even like what is difficult in our operations, seeing from the other side. It is maybe also what I 
need a little bit, you're asking for something that I should probably get done before it's too late. Like the same 
evaluation also, from the other side of they see we're doing. 
S 
Sebastian 
1:03:53 
We can send you the interview (laugh). 
C 
Researcher 2 
1:03:59 
You know, it's a big thing to try and push this. It's a very ambitious agenda. We're also setting, so I'm very 
happy to sometimes just move a little, a little piece of the puzzle. 
S 
Sebastian 
1:04:12 
okay, Camilla, we don't want to push you anymore. Thank you. 

Appendix C: Interview with Researcher 3 

S 
Sebastian 
1:24 
Can you just very shortly, state your name, age and position along with the responsibilities and how long 
you've been a part of 3XN/GXN? 
L 
Researcher 3 
1:35 
Yeah, sure. So my name is Lasse Lind. I'm an architect and a partner in GXN and I've been with GXN and 
3XN for eight years, and, I, besides from being a partner you can say, say my role is to manage the 
consultancy part of the GXN business. 
S 
Sebastian 
2:29 
How do you perceive the role and the purpose of GXN within the architectural organization of 3XN? 
L 
Researcher 3 
2:37 
Well, I think we have several roles, but a very important one is to be a vehicle or a space in the office where 
knowledge that's not necessarily directly related to the actual projects that we have, can be brought in. So 
basically, we have a chance to go outside of normal architectural practice and seek knowledge and seek to be 
part of creating new agendas that can then, over time influence the architecture that we do. But it's not 
necessarily what they do, they can also be kind of independent, let's say areas of studies, but I think in 
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relation to the architectural business that we have our role is to to be that vehicle of searching knowledge 
from outside normal project frames as say. And then you can also say we have another role which is more 
related to the brands of the office, that we are some kind of differentiator. Just the fact that we have a 
research department is something that helps differentiate us from other offices. 
S 
Sebastian 
3:54 
And why is there a need to have a research lab connected to an architectural organization? 
L 
Researcher 3 
4:00 
I think we can discuss the need, but I think the value of it is that it's kind of being able to react to some of the 
increased complexities in the architectural world. So, I think we see, and have been saying for a long time, 
that there are a lot of agendas that are kind of influencing what it takes to become an architect, and we could 
also see it, it is becoming an increasingly complex field. So there is a need, we believe, to kind of utilize 
research and to kind of prepare ourselves for that complexity, and to be able to deal with it in different ways. 
So I guess that's the architectural offices, of course, see that way, but we think that it has a lot of value in 
terms of basically being able to still be at the driver's seat of the architecture that we do. 
P 
Paul 
5:02 
Would you be able to tell us more about the increased complexity? 
L 
Researcher 3 
5:07 
Yeah, sure. I mean, obviously, there is the kind of, let's say big agenda, such as the one you guys did with AI, 
and of course the whole sustainability or climate crisis agenda is something that is influencing the build 
environment that will increasingly influence the build environment. Digitalization, the way that we work, 
along with the societal shifts, what people expect of buildings, the speed of these things are ever increasing. 
Then there's the practical things, the fact that just more and more types of consultants gets involved in in 
buildings. So from a situation maybe, let's say 30 years ago, where it was the architects, the engineers and the 
people who are building the building, it's especially in big public and international projects, we see that there 
are loads and loads of different profession groups being represented in the development of buildings, so you 
need to be able to deal with that and you need to be able to be the professional, and the right persons that 
gather all that knowledge and make a building out of it basically. 
S 
Sebastian 
6:28 
How do you seek to address these aspects? What is the actual aim of the GXN? 
L 
Researcher 3 
6:38 
I think the aim of GXN, if you should explain it in a kind of boring way is to say that the aim is to enable us 
to do really good architecture, but it's also more than that in the sense that we have a desire to influence the 
frames in which we work. So basically, everything from legislation to the economic frameworks. I mean, the 
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frames that you do architecture within is really defining what you can actually do and I think, there are 
probably more, but at least two ways of being an architect. One is to kind of say, okay, we get a brief and we 
get someone who tells us what to do. And then we do it, we draw it, and we design it as best as we can. And 
then, I think we're trying to be part of creating the framework for ourselves. So we are interested in how does 
climate change, how does various economic scenarios, social scenarios, political scenarios, influence how we 
work. We don't want to just passively accept those frames, we want to be part of engaging with them and try 
to influence them and that takes for another way of working than doing buildings, you kind of need to engage 
with a lot more different professions and a lot more different kind of stakeholders. And that's, I think for me 
at least, that's kind of the broader point of GXN that we can actually not just be preoccupied with doing 
buildings, but with a lot of things related to the built environment. 
S 
Sebastian 
8:27 
Okay, so how does this interaction between research and practice appear when taking account for the frames 
that you operate in? 
L 
Researcher 3 
8:37 
Well, I mean, we have obviously, building projects that we kind of act as, let's say internal consultants in, but 
then we have a lot of projects in GXN that we, in a way, create ourselves in the sense that we apply for grants 
research grants, we define the projects, we find the partners we want to include and then we do the research. 
Of course, that's dependent on, as you know, the game of following the money of course, but in a sense, we 
try to somehow do forecast into the future and say what will we need to know, in a couple of years and what 
type of research can bring us there? Then we try to send that research either through PhDs or other types of 
funded research projects with the EU or Danish environmental ministry, or whoever wants to give us some 
money to do research. And then we do that and we try to leverage that knowledge to inform how we can do 
buildings. 
S 
Sebastian 
9:51 
How is it possible to follow or seek this stream of money? How do you utilize the knowledge that you 
acquire in GXN? 
L 
Researcher 3 
10:02 
There's no kind of formal method, but obviously we've been doing it for quite a bit of years now. So, we 
know the funds and we of course, keep an eye on what are their agendas and what do they want to support. I 
think we have a pretty good set up in Denmark with big private funds that are investing in research in the 
built environment. Not every country is that lucky. We look at the research programs that, for example, the 
EU Foundation is putting out and we have been, to some extent, lucky and also good at being in line with the 
times. Because we have been interested in sustainability and circular economy for a lot of years and of 
course, that's really kind of taken off. So in that way, we are in a good position to get research grants, 
because some of the things that interest us are the same things that interest governments and societies at 
large. So, yeah, in that way, we basically define a project and then we go to the funds or we have a call and 
then we define a project based on that call. So that's, I guess, the two ways. 
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S 
Sebastian 
11:35 
So you are saying that there are a lot of external factors impacting the areas of research that you do. How 
does the challenges appear when applying this research to the practice? 
L 
Researcher 3 
11:50 
There are a lot of challenges, because research is its kind of own game and we are doing applied research so 
we're always looking at how can this become part of the normal architectural business. The business of 
buildings and architecture is pretty slow and it's defined a lot by risks, risk management and risk mitigation. 
So even though you might find something very interesting in research, it's not given that you can just apply 
that to a commercial project. But I would say that, in general, we always try to do books or publications at 
the end of research projects. So, we don't just get the knowledge, but we also communicate it and we also try 
to communicate it in a way so that it is accessible to everyone, basically. We have a basic belief that open 
source is what creates the most value for us and then we try to do internal knowledge transfer in projects. 
You could say that's actually my role, that's my primary role is to try to leverage some of that knowledge into 
projects. That's basically done by working on the project and by knowing what's going on in the research as 
well, and trying to kind of merge the two. So, there's no kind of formal way we do it, but we try to always 
summarize the findings of our research in a communicative way and then we try to get people both internally 
and externally interested in those findings. That also goes for our clients, so when we pitch for new 
commercial projects, we present the research that we have been doing and what we've found and we show 
them the publications and so on. So, it's a way of leveraging that commercially also. The research that we do 
on, for example, circularity, we've been doing a lot of research on how to build in a way so that buildings can 
be disassembled and recycled and that is really taking off for us commercially now. We have a lot of clients 
who are really interested in this and are just asking us "can you just do it in projects and so". I think that 
comes from of course, a general appetite in the market, but also from us communicating a lot about this and 
communicating about the potential values and so on. 
P 
Paul 
14:44 
Could you elaborate more on the knowledge transfer you talked about and how the individual architect on a 
the day to day basis, at 3XN, benefits from the research that is done at GXN? 
L 
Researcher 3 
14:59 
What we do formally is that we have some kind of knowledge sharing sessions, where we tell the office and 
we tell each other, what we're doing. That's not only in GXN, that's general in the office. But it's surprisingly 
difficult. You would think it's not, but one hand doesn't know what the other is doing. And I think that's kind 
of the nature of organizations. So we try to kind of bridge that by doing formal knowledge sharing sessions. 
But, I will say that it's kind of on an interpersonal level, it's me or another person from GXN being part of 
3XN projects, and then bringing that knowledge in. I think that's the most direct way I can say it. In that way, 
it's not rocket science, but it is really, I believe, kind of carried by people. As I said, we do a lot of books, but 
some people from 3XN will read them and others they won't. So, in that way, I think the most efficient way 
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that we can do this is by being in the project and bringing that knowledge to the table in a kind of project 
specific way. 
S 
Sebastian 
16:24 
Even though it might be a very fluid term, how do you perceive innovation and its role in architecture and in 
3XN? 
L 
Researcher 3 
16:34 
Uhm, yeah, innovation is kind of a tired word but we chose it 10 years ago, so now we're kind of stuck with 
it, but anyways. For us [in the organization], it's about linking existing fields of knowledge in new ways. So 
it's not about getting ideas that have never been thought of before. Well, it can be, but it is the combination of 
different types of knowledge that you would not normally put together that can create innovation. We do 
applied research and we take pieces of knowledge from a lot of different knowledge fields, and we try to put 
them together in relation to the built environment. Surprisingly, it's not done a lot in the business of 
architecture. You would be surprised by how many assumptions architects have about the behavior of people, 
but we don't have any kind of empirical knowledge. It doesn't mean that these assumptions are wrong but we 
have never kind of studied it, or very few have, in real academic ways, where they get the empirical 
knowledge and for example that's a field where we see that we don't actually know a lot about how people 
behave in architecture and what makes them behave in certain ways and what makes certain things work and 
certain things don't work. Of course, if you're an architect, and you have built fifty buildings, then you have 
some kind of intuitive feeling for it. But, it's not a kind of field of research, really. So for example, if we can 
bring some of the social sciences into the business of architecture and begin to talk about how can that 
knowledge be transferred into design tools. Then, we have a field of research and a field of innovation 
basically. We can do a lot of innovation, but it's not based on us getting some kind of brilliant ideas. It's just 
based on putting things together that are already out there, but hasn't been kind of combined before. So I 
think that's how I perceive innovation, myself, It's kind of, you know, 3 or 4% of what you do that succeeds. 
It's also a game of doing a lot of things that don't work out and don't succeed and then you just have to accept 
that, as a premise of what you do. So, in that way innovation in the built environment is also, I think, a game 
of a lot of miss-hits. 
P 
Paul 
19:35 
From that, I want to jump into the practice, because you are an architect, but you don't necessarily do 
architecture. And from what you say the, the practice of architecture has evolved. Can you elaborate on that? 
L 
Researcher 3 
19:48 
I think there's a probably a conservative way of thinking of architects, as you draw some drawings, you do 
some design, you do some models, and then that gets built. And, of course, that's still part of it, but uhm 
maybe the best way is to to give an example. We're doing the new Fish Market in Sydney and that's a public 
project. It's the state that pays for it. I was heavily involved with that, we were two partners kind of running 
that. What they said there was "we don't want we don't want the best scheme, we want the best team". What 
that, basically, meant was working with the client for a long time on actually figuring out what are the 
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questions here. What is it actually that we have to solved and you can figure that out through drawings and 
models, partially, and through various kinds of analysis, but you cannot just propose any type of building. 
You have to do a long process of, basically, talking to people in a certain way. I mean, obviously, it's about a 
building, but it's about much more than a building, it's about how you activate different players around the 
building and how do you create something that tailors to many, many different needs? So, how do you make 
a public building or make a public investment that really benefits as many people as possible and so on. You 
could have just assigned a market with fish in it, right. That type of complexity, we see that more and more 
in the types of projects that we do, that the kind of analysis and research phase where you actually define 
what is at stake here, are a much bigger part of the project. I think, to me, that's good, that's a good thing. If 
you can't draw on anthropology and sociology and climatic analysis and so on, then you don't have the tools 
to actually do those kinds of processes. You cannot come to a place where you can ask the right questions 
and frame the building that you have to do. That's appearing more and more, at least, in the types of projects 
that we are going for and that we're getting. There, it is expected that you can actually handle those kinds of 
processes, also just basically talking to the potential users or the potential tenants, you know, you cannot be 
like the old school architect who comes with some kind of drawing on a napkin and says make it happen. 
You have to listen to people and you have to ask them in the right way and you have to understand what their 
positions are, and you have to kind of be able to balance that with other positions and so on. So, yeah, so in 
that way, that's the kind of complexity of it. In this game or in the web of things, the climatic concerns, of 
course, what we are looking a lot at, and for example, if you have a building like the fish market, it's a big 
public investment, you cannot, as a state, do a building where you have not thought real deeply about 
sustainability, because it's a big public investment it's people's tax money, right? And if you cannot stand up 
and say "Okay, this is how we've dealt with sustainability", then you're pretty sure to get a lot of problems 
actually. So, that's increasingly becoming part of the game. 
S 
Sebastian 
23:44 
As a managing partner in this project, how did you manage to incorporate this information into the project 
that you gained through conversation with clients and users? Was it through presentations or workshops or 
similar? 
L 
Researcher 3 
24:06 
Yeah, through presentations for sure. It's kind of talking to people and then saying "this is what we heard you 
say", "Do you agree? This is what you said?" "Yes." "Okay" and then we come back with some kind of 
answer or framing of the questions from that. When we have to kind of pitch that process, we call it Ask, 
Tell, Draw, Build. So it's first about asking people, then it's about telling what we heard and how we perceive 
that and then you can begin to draw. So, said in the kind of very simple way that's how we understand our 
process. We ask a lot of questions in the beginning and we don't accept the brief that just says "give us a fish 
market of 100,000 square meters, it just needs to be able to sell fish", if they had given us that brief. There 
must be more at stake here, right? What's at stake with the place that is situated, what's at stake with the 
climate, what's the stake with the potential users, what's at stake with the value chain of how you build in 
Australia? All kinds of questions. I think that constitutes some sort of method, I would say. It's a bit more 
messy and complex than just designing a building. That's why we need different professions. For example, 
we have an anthropologist in GXN, Kåre, as you already know and he's much better at talking to people in a 
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structured way than I am. So, he can actually, because that's part of his training basically, so he can in a 
better way, reveal positions from different types of users than I can and we need that kind of ability in 
developing projects. 
S 
Sebastian 
24:38 
So, the results from conversing with clients and end-users, how does the loop of feedback confirm the 
assumptions that you had while doing the project? Do you keep track of the built environment? 
L 
Researcher 3 
26:31 
I think, in terms of actually doing and shaping the architecture is that we do a lot of iterations. We have 
different, let's say, strains of models. So, in a project like the fish market after the initial analysis phase, we 
came up with 14 models, so 14 different ways of approaching a problem and we knew some of them were 
bad. So, you know, the methods of doing architecture are the same: you draw you build models, you do 
visualizations, that's still the same, but now you see them more as tools of discovery and as tools of 
discussion with different stakeholders. It comes down to kind of a physical thing, but there's not one answer 
but then you slowly kind of narrow in like "Oh, this strain of models is interesting, because it does this and 
this. This is interesting, because of this and this" and then you try to compare them or morph them together, 
and then you find out something new. So it's a kind of iterative process. I don't know if that answers your 
question. But, that's kind of practically how it's done. Like, how you get from those high level analysis to 
something that's actually a building by keeping iterating and not falling in love too early with one kind of 
architectural idea. 
S 
Sebastian 
28:32 
How do you manage the knowledge that you already know you are experts in versus the fields of knowledge 
that you have not previously researched? How do you enter new fields where you're not experts already? 
L 
Researcher 3 
28:54 
Yeah, that's a good question. I guess we try to be open about the fact that there's a lot of stuff that we don't 
know. And then we always do partnerships. And we always include professions that're not our own. That's 
the basis for us, that we talk with a lot of different professions, so in our research project for example we 
always involve cross-disciplinary teams. So we always involve people that know different things. We see 
ourselves as someone who knows some things about architecture and about doing architecture, but we don't 
know a lot of other stuff. So, I think to bring in people that have in-depth knowledge of other things, is how 
we bridge that and then we try to insist on having an environment at the studio where people who are kind of 
nerdy. We try to create an environment where we have a good mix of people that have in depth knowledge 
about certain things and then generalists, such as myself, who don't know a lot about anything, but knows a 
little bit about a lot of things. The simple answer is to say, we try to bring in different people or organizations 
that know what we don't know. I mean, you don't really know what you don't know, right? we try to be I 
guess, a little bit puzzled about the fact that we don't know a lot. And then I guess that's, that's, yeah. It's a 
good question. I couldn't I couldn't explain it really precisely what we actually do, but I guess my best, my 
best answer is that we try to involve people that know other things that we do. 
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S 
Sebastian 
30:58 
Yeah, but I think that covers it. Really Well, because another one of the of the dynamics is is how you 
measure the concepts that you use in the organization versus, you know, making use of relations to actually 
provide you with new competencies within a specific project. To define you do kind of search through the 
weak sides and, and, okay, and how do you do that? How do you find out what do we not know? Because 
there must be some process of doing that. 
L 
Researcher 3 
31:31 
Yeah, I mean, I think, I guess we, we always ask ourself with research project, how can how can this be 
applied and scaled up? And that's two questions we always ask, is it scalable and applicable? If we're just 
mucking around with something that you know, you can never be applicable, it can never be scalable, then 
it's not really interesting for us. And, of course, it will be actually applied and scaled is sort of a different 
thing. But, but then we can begin to ask a series of questions based on those, like, we had to scale this up, we 
would have to know the business model of it, for example, okay? We don't know anything about doing a 
business model how, how do you do that? We need someone who does that we need someone who can, who 
can calculate the numbers, if this is viable, you know, and then you will, you will get into some kind of 
technical so if we need to do new, a new material, for example, we'll need to have someone who can produce 
it, we'll need someone who knows a lot about now, we did a big research project. So based on pile based 
composite material, so we say, okay, we need someone to produce it, we need someone who knows a lot 
about fibres, we need someone who knows a lot about fire, you know, all these kind of questions that we can 
we know what it would take to implement a new material in the built environment. We know the kind of 
questions that will be asked by architects and engineers, and then from that we would be able to say okay, so 
who could answer these questions, right? Yeah, so we take on basic, basic knowledge of the built 
environment, and And basically, yeah, try to ask those questions that we know, that would be asked if this 
was kind of a scalable and applicable product or knowledge. 

Appendix D: Interview with Researcher 4 

S 
Sebastian 
0:05 
Okay, so can you state your name, age and position along with the responsibilities that are connected to your 
position and how long you've been a part of GXN and 3XN. 
S 
Researcher 4 
0:16 
Sure, my name is Susan Carruth. I am 39. And my role, well as it says on my business card, I'm head of 
operations as opposed to sort of secondary title is also head of behavioral design. And sorry, what was the 
next bit of forgotten already? 
S 
Sebastian 
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0:40 
How long have you been a part of the GXN? 
S 
Researcher 4 
0:43 
I've been there two years, almost exactly. 
S 
Sebastian 
0:48 
How do you perceive the role of GXN and the purpose within the overall architectural organization of 3XN? 
S 
Researcher 4 
0:59 
Well, as you probably know already, you know GXN and started as very much an internal r&d unit. What we 
often say is that whereas architects have to try and you know, they get things right first time you want to as 
low risk as possible, we see GXN as being a place for experimentation as a place for deeper dives into 
specific topics that normal architects and (inaudible) don't have the time to do. And also as a place of 
gathering together people with quite distinctive skill sets, and maybe slightly out of the ordinary skill set. 
And I think increasingly we see ourself, yes, we support 
S 
Sebastian 
1:49 
so how do you see the more practical... Oh sorry. 
S 
Researcher 4 
1:54 
was just going to say, Well, yes, we support 3XN, but we also have to be disruptive to some extent. 
S 
Sebastian 
2:03 
So on a more practical level, how do you see the overarching aim of GXN? 
S 
Researcher 4 
2:11 
The overarching aim of the GXN? Well, I think we have a very big overarching aim, which is really an 
industry and societal level to contribute to creating a more sustainable and pleasurable built environment. I 
know that sounds like quite a grand claim that I think is important to us. And that's part of the reason why we 
do quite often work with municipalities and you know, more in the governmental side of it, we do quite a bit 
of, you know, more pedagogical work also within the industry. So I think that's our overarching aim. And 
then what we can do for two weeks and specifically falls, you know, underneath that. 
S 
Sebastian 
2:59 
So, if we consider more the motivation behind it. Why do you think that there is a need for research lab 
connected to an architectural organization? 
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S 
Researcher 4 
3:09 
Well, architects traditionally has really worked with a lot of tacit knowledge. And also, you know, there's a 
lot of instincts involved and a lot about, frankly, taste and opinion. Now these things are all important. It's 
not about displacing those. But we feel increasingly in a ever more, kind of, complex world. I mean, look at 
the situation we're all in right now. But leaving Corona virus aside just as there's more people and there's 
more buildings and a greater complexity, that it is really important to underpin architecture with the solid 
basis of knowledge and research. And part of that is about looking up and out of architecture into other fields 
and consider what's relevant now? What can we learn from there? The other part of that is studying the 
performance and experience of buildings themselves. And what can we learn from that? And how can we 
feed that back in. So yeah, it's about moving or augmenting the sort of tacit tradition within architecture with 
a more evidence based approach. 
S 
Sebastian 
4:28 
How do you perceive the interaction between research and practice in the fields of architecture? 
S 
Researcher 4 
4:35 
In general, our GXN and and Denmark or what kind of framework? 
S 
Sebastian 
4:40 
I was thinking in general, but if you can frame it within the organization of 3XN and GXN, it's also 
interesting for us. 
S 
Researcher 4 
4:48 
Well, to start more generally, I would say, so as i told you I'm 39, so I'm quite old. So as I've been practicing, 
or in academia for 17 years. Now, certainly 15, even 10 years ago. Having, for example, PhDs, like myself, 
was seen as a bit odd. It's like, someone, a trained architect who has been practicing to go into academia and 
learn how to do research was used to this, I would say suspicion, really, uhm, and seen as, yeah, in some way 
as negative. Now, I think that's really changed over the last five to 10 years, especially the last five, where 
more and more, its becoming almost a trend. You can see so many studios and practices that start to say, they 
do research, even if they don't, you know, in our sort of formalized way or academic way. I think there is a 
growing understanding that it's not enough anymore, to work off of just instincts and assumptions. So, I think 
in that sense, the relationship between, I think before there barely was a relationship, and that this is 
something that is growing and becoming increasingly important. It's about informed design, it's a way of 
tooling yourself up, of giving yourself more knowledge and information in which to shape your designs. So, 
that's not to say there aren't still people that are a little wary of it and certainly the people that aren't used to 
working in that way, but as an industry, I'm not talking just in Denmark, but certainly within Europe, just I'm 
saying Europe only, because that's my own personal experience. But uhm, yeah, I think that's changing and 
then within 3XN/GXN. Well, I mean, I have a lot of respect for 3XN all those years ago, 30 years ago think 
now, of seeing that coming kind of being an early adopter of this way of working. I think to the extent I've 
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always been very keen to adapt and adopt new technologies and new ways of working. But as I say, we catch 
up, you know, at GXN, roughly, roughly speaking, half of the work we do is for, 3XN and the other half is 
independent as GXN. So we're not a pure r&d support unit now, we are a separate entity. But yeah, we see 
our job as to really provide a framework, provide specialist knowledge, and to support the team. We don't 
want to add a further layer of complication to, let's say a competition team project manager, we want to make 
their life easier and empower them with the tools and the knowledge to make the right decision. Okay. 
P 
Paul 
8:11 
So, what's the role of GXN when they work onto 3XN's projects? Do they hold the knowledge and then make 
it simpler for the architects or how does that happen? 
S 
Researcher 4 
8:27 
Well, it varies really, we don't have one, you know, only one way of doing it. It's the same, it depends on the 
project is it a competition? Or is it in the project development? You know, and often just simply the typology 
and the brief and you know, there's many things that can determine how big a role GXN has on a project. 
And, and what we do, well, as I say, I'll come at this largely from a behavioral in a way, like we have these 
three different legs in GXN, digital, behavioral, circular. It's not strictly who works on what, you know, I do 
some circular stuff as well. But I'm from the behavioral, how it would work for me, it's that I will want to 
really understand the brief and the clients. And also GXN's, you know, initial vision, I want to get in there as 
early as possible, it important. And then, I see at the beginning of, say its a competition, at the beginning of 
that process, we want to sort of operationalize or instrumentalize the knowledge and behavioral design that 
we have in a project-specific way. What we found is that just giving them knowledge, let's say a statistic or a 
fact or a finding, isn't that helpful for 3XN. What do they do with that? That still requires a lot for them. So, 
we try and turn it into a tool of sorts. That could be a matrix of principles, it could be series of diagrams, it 
could be kind of a scale where they need to make sure that they're covering a whole range of things. That 
kind of thing. It has to be accessible and applicable in some way. And then later on in the process, then we 
also work with them about ideas and how to turn this into actual design as opposed to just these principles. 
And we of course, have a big part of the communication aspect too. But that that first bit for me is arguably 
the most important that we get some of these principles and guidance in very early. 
S 
Sebastian 
11:01 
Mm hmm. So, how is the knowledge that you acquire, for example, in your position, how do you see that 
utilized within an actual project? 
S 
Researcher 4 
11:17 
So, you mean, you want an example or you want? 
S 
Sebastian 
11:23 
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Yeah, I was thinking, you said that the initial phase of starting a project were an important part of your 
responsibilities, right? So the knowledge you gain from working on this initial phase of a project, how is that 
utilized from, for example, the architects that sit and subsequently develop this architectural project? 
S 
Researcher 4 
11:48 
Yes, it's probably easier to speak in a concrete example. So for example, in workplace design, we have 
developed this kind of a palette of nine different archetypes of workplace settings. So for example, this runs 
from those which are more enclosed to those which are more open. And then on the other axis, those that are 
more sort of a bit focused, concentrated work, and those that are more social and collaborative. So we kind of 
make this palette we would describe them, you know, what, what do we mean by those, very briefly, and 
then create a little icon for each one. And then what the architect might do is use those icons as a way of 
spatial planning. So then they can be sure that they're including these areas and that there's the right 
relationship between them, but we kind of give them the building blocks and then they can, creatively and 
intellectually work with how they see fit. 
S 
Sebastian 
13:04 
How do you work on acquiring this knowledge? Is based on like theoretical research or is it practical 
research and conversation with the end clients? 
S 
Researcher 4 
13:18 
A bit of a mix, I would say a lot of it is through secondary research. In other words, the reading and the 
knowledge development that we do, we do also have industrial PhDs, I think you have spoken with maybe 
one or two of those? 
P 
Paul 
13:38 
We spoke with Camilla. 
S 
Researcher 4 
13:40 
Yeah Camilla, for example, good example. So, they are then doing much more, you know, deep and 
intensive research into specific areas, of course. And then we also because we do act as a cluster within 
GXN, we also then discuss these ideas and share knowledge between our different disciplines. For example, 
Kåre is an anthropologist, he's doing a PhD in something now, I'm an architect with a PhD in something else. 
So those discussions are important. And then we do also do some post occupancy evaluations so that we have 
firsthand basically searches, if you like, into our own buildings. So it's a little bit of a mixture. 
S 
Sebastian 
14:31 
Do you experience any challenges, transferring and sharing this knowledge across disciplines and across 
these two entities? 
S 
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Researcher 4 
14:43 
For sure, yeah, yeah. It's one of the most challenging things about GXN, and about my role. How do you 
strike the right level of complexity, if we take a lot of research and knowledge from various sources and 
trying to, you know, marry that together with our architectural knowledge, fine. But then how do we make 
that accessible? How do we make it digestible? If we make it too complex, it simply won't get used because 
the architecture teams obviously have a lot of different facets to their work. They're juggling a lot of balls 
and information already. But if we simplify it too much, it becomes, sort of, so much common sense that it 
becomes meaningless if it's too generic and too reductive. So trying to strike that right balance is really 
important. Also, we communicate it, you know, obviously, we don't want to ask architects to read a lot of 
stuff or have endless checklists. We try to steer away from that. So how can we make it visually accessible? 
How can we represent this and of course, most research is not, it's very much written. So how can we 
translate that into something that has a visual dimension and this is important, not just between 3XN and 
GXN, but between us combined and clients. We want to share this knowledge with them so they understand 
and they, you know, can buy into that. So, this visualization of it is also important. And then I would also say 
just by nature, often the projects we're working on are pretty big complex projects with multiple consultants. 
So, it's also a case of trying to work in between them as part of this consultant group, but it's not just a pure 
3xn/GXN relationship at all. It's with more partners in the picture. So, how do we do that, how we explain 
and how we sort of negotiate these responsibilities and territories between different consultants is also a 
challenge. 
S 
Sebastian 
17:18 
I imagine that finding that balance between communicating complex research findings can be a very difficult 
task to do, is it always possible to take very complex findings and communicate them in simple and visual 
ways? 
S 
Researcher 4 
17:39 
Well, is it possible? I mean, it depends what you mean by possible. Sometimes, we try it one way on one 
project and maybe we feel it was either ignored or misunderstood. Until then we'll try and almost take the 
same information but in a different way or package it in a different way, simplify it or make it more 
accessible in a different way. So we learn as we go how to do this. It's a bit of an art rather than a science in 
that respect. Yeah, and sometimes it can be frustrating, many of us do have research or mixed backgrounds. 
And of course, that's very different than how you would do it in academia, where having that thorough 
explanation, the richness of detail, you know, everything spelled out is critical. And so it can be difficult to 
know "Okay, we know this is important", but you have to apply this filter of does everybody has to know 
that or do they just have to know what that means, you know, what to do. So it requires this further 
questioning of, okay, we can talk about why and we can talk about what, great, but you know, getting to the 
how. We sort of need to use that filter. 
S 
Sebastian 
19:12 
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Specifically this area is quite interesting for our study. We mentioned this trichotomy of, like three legs study 
that we do, between knowledge, practice and business in architecture. How do you perceive the relationship 
between these three aspects? 
S 
Researcher 4 
19:37 
Well, when you say that, I remember when I was at the interview with GXN. I was sitting with Kasper and i 
drew a little triangle talking just purely about my own career and who I was and what I wanted to do. And I 
drew a triangle that had research, practice and I don't know if I called it business, but these kind of 
acquisitions and that side of things, because that's how I kind of, yeah, I guess that's what I'm trying to do. I 
think there's a really interesting relationship between the research and the business side of it. Specifically, I'm 
talking about acquisitions, marketing, communications, and that increasingly GXN play a bigger and bigger 
role in that in the 3XN/GXN family, which I think is great. Because it is a differentiator it. So it does. It's not 
just about grabbing attention, but you know, it has a certain trustworthiness, it has a certain distinction in 
terms of both how we communicate their work, also how we actually do our work or work processing. So I 
think that relationship is really important and growing in importance. Between the research and the practice, 
I think they should, of course, be feeding each other. It's not just one way we want to influence practice. 
We're going to learn from that, as well. So there is this loop. Yeah. And of course, I think we all know the 
link between practice and business, of course. But I do see that research is being a necessary point on the 
triangle, not necessary, because clearly many do not do that. I think it's a fantastic and needed point on the 
triangle. 
S 
Sebastian 
21:33 
You're mentioning that you think GXN is becoming increasingly important. Why do you think that is? 
S 
Researcher 4 
21:41 
That's again, I think, what's becoming increasingly important? 
S 
Sebastian 
21:45 
Yes, GXN and as a connected research lab, why do you think it is becoming an increasingly important role? 
Do you think it's surrounding aspects that influence this increasing importance or why is research becoming 
more necessary? 
S 
Researcher 4 
22:06 
No, I'm not sure. I mean, I know I get feedback from communications department saying when they've been 
out, you know, pitching and, you know, doing the sort of marketing side of things that it's, it's, you know, of 
course, people love the 3XN architecture, but they get very excited as well about the GXN side of things. 
Why do I think that is? I don't know, from the behavioral side of things. I think it's such an, how can i put 
this? I find it's just something that everybody's interested in, you know, clients, consultants, architects alike, 
because it's such a human thing. It's about experience and so we can all relate to it. If we talk about, for 
example, the principle of prospects and refuge right? Which is this idea that you want to feel protected when 
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you're sitting somewhere. But you also want to have a view out to be able to survey around you. And then we 
can talk about, you know, of course, where that comes from, and our heritage, sort of hunting and gathering 
and so forth. But also, you know you can easily give example, of (inaudible) like, when you go into 
restaurants, nobody likes sitting with their back to the door in the middle of the room, everyone, you know, 
instinctively, we want to go to the edge and we want to be able to look across, and everybody gets that, you 
know. It doesn't matter how old you are or which country you're from. We all have that instinct. So I think 
when we talk about these things they can really connect well with clients or municipalities or whoever it 
might be. And in terms of the circularity side of things, I just simply been that there's growing knowledge or 
growing acceptance, and not just through regulations, but culturally, of the need for these things. And so 
what before might have been seen as a little bit more left field and, you know, an add on at the end, if you 
could, is becoming not just in architecture, but generally there's a growing understanding of sustainability in 
general. So I think, you know, I guess what I'm saying is that it comes down a lot to when we can talk about 
the impacts of buildings, on people and on environment. It's really, it can be quite compelling stuff. 
P 
Paul 
24:45 
I want to understand more about the role of the architects in the way that you are an architect, but you don't 
really do the same thing as the architect at 3XN do. So what is being an architect to you? 
S 
Researcher 4 
24:58 
Yeah, good question. I don't know, if I meet someone and ask me what they do, I will say I'm an architect, 
but then I'll often follow up with, kind of. And you know, I did practice as a straightforward classic architect 
for about 10 years. So, uhm, what is an architect? Well, I suppose you know, the traditional definition is 
someone that is designing and organizing space in some way or another. And ultimately, that is still what 
someone like me and others at GXN are doing. We are still contributing to that process. But I suppose now, I 
have less of a focus on the sort of formal shape making, form giving side of it and more about the 
underpinnings of it and I just don't feel like an arch... Well i still think like an architect that is still my 
training. So what do I think an architect is? I still think it's someone that gives... 
P 
Paul 
26:14 
I mean, what I'm trying to understand is how do you see the profession actually developing from what you 
said it is that is very much related to aesthetics. And maybe we see that now it's something different. 
S 
Researcher 4 
26:26 
Yeah, aesthetics will always play a role as it should. But I mean, think even back, Christ, I don't know 15 
years ago or something? Well, MVRDV were doing for example, were looking at datascape, looking at these 
very conceptual ideas, where it was about architecture being more, playing a bigger role in society, rather 
than as a singular aesthetic object. I think that's, we're just seeing that further and further unfold and become 
more nuanced. I think it's a good thing necessary for the profession because otherwise, there was sort of also, 
maybe about the same time ago, maybe even longer, there was a thing where, so the architect used to have 
much larger control, if you like, in the whole building process. And then that's become over maybe 20 to 30 
years, kind of parceled up and spread among more consultants. So for example, the cost side of things. Then 

165 



you got other specials coming in about facades or (inaudible). And, you know, until it kind of was looking 
for a while there, before my time, but as architects were going to become purely about aesthetics, you know, 
what, everything else was being divided up. And I think that's that was a bit of a crisis. And so I think with 
this, sort of, with expanding the notion of who an architect is to be someone who also has a really deep 
understanding of the built environment and its relationship with larger environment, with well being of 
people and so on, then this really re-energizes our role. So that it's not just about the form giving, but it's 
about why, it's about, you know, the knowledge behind the impacts of what we're doing and why we're doing 
it. 
S 
Sebastian 
28:30 
Mm hmm. I think in relation to these three topics of knowledge, business, and practice, how do you perceive 
the role of innovation in as a part of GXN and 3XN? 
S 
Researcher 4 
28:49 
Hmm, but innovation kind of in the center of that triangle, maybe because, I do think the communication and 
the business aspect of it is an important driver of the innovation. I don't think it does just live in the research 
or the knowledge corner it is precisely about the relationships in between those three things. That is where 
the innovation lies, I think. 
S 
Sebastian 
29:22 
Yeah. How do you see that impact the outcome of GXN is? Do you innovate the architectural practice in 
3XN? 
S 
Researcher 4 
29:39 
I think we're part of it. I don't think we can or should claim that as our sole territory belonging only to us. I 
think it only begins to make sense in partnership with the architects at 3XN, the business side of things, 
interior departments but also larger than that. And so much of the work that we do, in terms of driving 
innovation is about partnership, it is about being open source, it is about connecting between, you know, 
we've had people recently, for example, doing workshops with all sorts of contractors and subcontractors, 
you know, and Jutland and all across Denmark, talking about the principles of circularity in green 
certification systems. Now, that's not something that has anything to do with 3XN and it's not about us 
innovating in this sort of classic sense of developing a product or a service, that's very much about trying to 
play a small part in increasing more innovative building practices in Denmark, and I think that's just as 
important as, for example, we're also developing products whether its a lamp or a sort of indoor 
environmental quality sensor, you know, whatever that might be. I think doing just one wouldn't be enough. 
It is about this sort of partnering and I think seeing the connections is important. 
S 
Sebastian 
31:20 
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Yeah. How do you see the relation between the external, kind of the macro factors, in the context that you 
operate in? Do you think that there are any elements that either support innovation from happening or hinder 
the development of innovation in the practice? 
S 
Researcher 4 
31:44 
Well, I can quite easily point to places like BLOC, like innovation foundations, like many of the academic 
institutions, as places that really supports it, not only that, there's many others. And I think what point is 
hindering innovation? I think it would be a fallacy to try and point at one discipline or one organization or 
whatever that is somehow, in doing it, I think you'd be hard pressed to find anyone who would say it's not a 
good idea to be more innovative, to be more sustainable, who you know, all these things. These are 
axiomatic these are things that everyone believes in, I think is more can be a systemic problem. Where there's 
just a lot of you know, the construction industry, it's a, it's a huge get to try and change direction, right? It's a 
big it's a big piece of machinery to try and change requires a lot of coordination between all these different 
moving parts. Have that machine. So I think that the hindrance I don't think there's any lack of will or Yeah, 
it's or intentional itself. It's about moving away from the way things have always been done and risk 
aversions. Risk aversion is completely natural and understandable. You know, we've all got it. But that's 
always a wait. Mm hmm. All right. 
S 
Sebastian 
33:30 
Well, I think that covers the interview pretty well. Susan. I don't have any further questions. 

Appendix E: Interview with Architect 1 

S 
Sebastian 
1:53 
Can you start out by stating your name and position along with the responsibilities connected and how long 
you've been a part of the organization. 
J 
Architect 1 
2:01 
Yeah, so I'm Juan Ramirez, I'm project manager. And I'm in the design side of things. And I've been at 3XN 
now for about three years, but I was here seven years ago. So this is kind of a comeback for me. At the 
moment, I'm working in a major high rise project for an office building in London. So I'm in charge of both 
communication with all consultants, clients, possible tenants, the day to day operations here with the team in 
Copenhagen, we have our London team as well for the project. 
S 
Sebastian 
2:53 
How do you perceive the role and the purpose of toxin within the overall architecture of an organization of 
3XN? 
J 
Architect 1 
3:01 
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Well, they, it really depends a lot on project to project. How I put this together. In a lot of the cases, you have 
just like GXN as this kind of like, nice company that's generating a lot of data. But just because they're doing 
their own research and they have their own projects, it feels a little bit not too linked together. So it could be, 
since everything is open source, I believe academical benefit as much as we benefit just because they have 
access to the same amount of information. So in the research parties, except if they are doing research based 
on our projects, it really, I mean, everyone could benefit as much just because it's the way they work is this 
open source like everyone supposed to pitch in and be part of it. On the day to day working on projects, 
depends on the project, the budget, what is the aspiration from the client. And sometimes we have, I mean, 
always depending on the client and what is kept aspirations like collaborations with GXN that goes quite 
well, so, just for an example I, that is some nice interior projects that I know the Interior Department has 
been working on for some companies and in those just like all these lifecycle and like circular economy 
really comes into play and makes a lot of sense that they're involved, with materiality and upcycle of stuffs, 
as well as in larger projects, like for example, the Bergen arena, where it's more like an urban strategy and 
general like urban principles of like how to do a better city, like nice simulations for daylight, water, flows 
and it becomes quite handy that GXN is there. Maybe in our case for the London project, we were quite 
lucky to start a nice relationship with GXN on that one. That was mainly because the client aspirations itself. 
So our client for that one is British land. They're like one of the major developers in the UK. And they really 
wanted to do something unique. We were lucky enough they hired GXN as a consultant for 3XN in that 
project, where they did three different pieces. They did the behavior piece, ability piece and a circularity 
piece. In general, they've been kind of the innovation champion for the project that is hard to find and don't 
mean that much. But basically, they're just like pushing boundaries and really pushing us to do something 
different in like, different ways, different parts of the project. So depends on the project, depends on 
desperation, depends on the clients. It's really good to have people that you're close to and you know well, 
and it's of course down to the individual. But it's a lot of benefit on just this mutual collaboration, but also the 
opportunity to be split as well, like just, they can come as a consultant if needed, they're not part of it, it's not 
selling the crazy innovation idea that would be really expensive. It is a really good to have, but it's not part of 
the kind of architecture it offers itself. 
S 
Sebastian 
6:26 
Why do you see that there's a need for a research lab? I'm thinking both externally as well as internally. 
J 
Architect 1 
6:37 
I mean, I just think that that's kind of like where the industry is going. It's kind of a deeper question of like, 
what architecture companies will go in a couple of years. And what you see is that they're really splitting 
more and more. So BIG has their own BIG ideas kind of section. Foster have their own engineering part. 
COBE does like furniture design, and Snøhetta has a graphic identity. XXXXX has like, they call it a future 
chapter, something like that, they have like these four chapters that they divide the company in. And I think 
that's kind of like where things are going. I think it all came like sort of from Google itself, that just kind of 
split the company that much that they end up doing Alphabet and splitting in 30 companies because they just 
never did software anymore. But I think architecture is kind of going in that direction, like companies are 
starting to really touch a lot of fields, like as it's been going through generations, and is just getting more 
obvious studies are needed to do these like physical splits as well. But in general just research, I mean, this is 
one of the three or four big ones that you will do when you split your practice in different businesses. So how 
S 
Sebastian 
7:59 
Why do you think that the industry is changing? 
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J 
Architect 1 
8:06 
I mean, it's, it's just getting more obvious. I think it changed a lot already. But if you think about people, I 
don't know Arne Jacobsen. He's a great architect, or XXXX, great architects and these great buildings. But 
do you think as much of Arne Jacobsen for, I don't know, the Copenhagen bank, as you think about the 
watches, or XXXX, you think about? Yeah, he did, like a couple of nice buildings, but as well, super nice 
chairs. But it's this thing of like that, that's kind of part of the business itself. And it's more in the business 
side, that's where you make your money in the long run, and is not in the one time job. So a lot of times just 
architecture to survive needs to kind of do this like, I would say more legacy projects, that are not going to 
maybe get cancelled in a couple of years, or they're just like a one time thing and have like research 
development but also furniture design, concept design and brand design these things that, I means you can 
keep kind of advancing over time, easier. 
S 
Sebastian 
9:13 
Can you define the aim? You think? behind GXN 
J 
Architect 1 
9:18 
I mean, at the end at least, I believe Kasper's aim is just looking into the future, he's this just a really excited 
guy on like, what we can do differently and how we can integrate all this like moonshots part on it. And it I 
don't think it's like a physical determined aim but it's more like really interesting people that want to do 
something different. And the best way you can do it is linked to both a lot of academia but also really close to 
real projects. So you are closer to limitations somehow. But I don't think it's like, in any of these ones has a 
deeper meaning than it is really exciting that you might not be able to do it as part of a project, but you can 
do it as part of a research that you can implement in a project eventually, hopefully. Or it becomes a product, 
or it becomes a sub company, as many of the companies GXN is part of at the moment. 
S 
Sebastian 
10:15 
You talk about the linkage between academia, how do you see this interaction taking shape between practice 
and research? 
J 
Architect 1 
10:27 
I think it's getting better and better, I mean it's way more linked together. They have quite a few PhDs. Two 
of them Kåre and Suzanne In fact, they are part of the management group as well, as they are PhD students. 
So you can see more and more like even the academic people, that is like doing their PhDs at the moment is 
the ones that are representing the company and getting other real projects ongoing, and it's just like a, I think 
it's really good that it happens, it's really good that is being done in a nice way. And it's just like a really great 
accelerator for things to happen once you can really get involved in an industry and whoever is on the fence 
somehow. 
S 
Sebastian 
11:18 
How do you see newly acquired knowledge being utilized in the organization? Now I'm not only talking 
about the researchers at dx and I'm also talking about architects like you with 3XN. How do you acquire and 
utilize new knowledge? 
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J 
Architect 1 
11:36 
I think it's a little bit more freeform like we if you are in a normal position as a competition architect, you 
probably will be involved in four to six projects a year. Probably one of them will be a high rise in Chicago. 
One will be an arena in Munich and one will be an Aquarian in Vienna or some capitals in Australia. So this 
little bit they can apply. It's not a structure, it's more like every time you get a new interest in knowledge 
searching, it comes normally with a brief and a new program that you don't know, and just trying to 
understand a new type policy and a new client and like, new country language, building regulations. So it's 
not as structured as you are always seeking, but is structured as you get different projects, and you are just 
trying to solve different new problems every couple of months. So we did the pencil fi, for example. Now I'm 
working in office buildings in London, and everything is about the Internet of Things and smart lawyer 
offices. So I learned a lot about lawyers. And that's what I do these days, and probably will change next 
month if I get a different assignment. So I don't know if that response to answer but it's a bit 
S 
Sebastian 
12:59 
I think so. Do you have any insights of how it is acquired in GXN? 
J 
Architect 1 
13:05 
Yeah, I believe work for them is that they are. I mean, they're, I would call it like a networking company like 
they're, they just get these simple aspirations or where they want to go there are divided in three, they want to 
develop behavior parts, they want to develop the stability part and the circularity part. And, in general, 
they're just like, really out there looking at what are the opportunities, and sometimes it comes in 
partnerships with universities, sometimes it comes with partnerships with the EU funds, sometimes like in 
broadcast, it comes out of like a partnership with a developer. So I think they're more like these heavy 
networkers and just trying to find what is the next exciting thing more than anything else? I don't think it's 
this big agenda and Google, I think they have this call that they call the monster factory. I think it's a little bit 
the same, the only rule that they have The Google one dimension factor is that any project they do there, it 
cannot be real, it can be a real application for it. But if it comes real, he has to touch at least 10% of the 
global population. I think the accent is of course not Google from that, but it's kind of the same idea as it's 
just a principle of like, he has to be new. He has to look to the future he has to do a barefoot frame for the 
planet and how it comes or when or how do you get there that's something else but it's more like to get the 
rules of like what you're seeking for and then you just go out there and see everyday what is new what is 
coming and at least how I see it from here, but I think it sounds like quite quite free forum for them. And 
even with you guys and I don't know it was like a couple of robotic projects that happened because of some 
partnerships with Sita then we are looking at AI with two guys before And that also evolves into a couple of 
more like related to project staff. The same with the Internet of Things we are looking at with older CBS 
students. And it's really exciting and it kind of links the research they're doing in the background as well. So 
it's just like this seeking for new stuff that you, I mean, to put it on, though, when were you going to start 
these partnerships? But did you just need to have exciting partners to go with So how? 
S 
Sebastian 
15:28 
How does you as an architect benefit from the work being done? 
J 
Architect 1 
15:36 
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Meaning even my case, personally, I just feel like, I'm definitely not an expert. And some, many times I 
might not care that much about some of the things I kind of have my own tasks and aims to deal with. So it's 
really good to have an expert be hyped and someone that can really come until you get your doing some nice 
green buildings. But it also kind of makes less carbon or if you do timber, I do it because maybe it's really 
nice. It's a good story, but they will tell you why saving the planet, you don't need to do bigger offsets and 
like what to do with sequestration with the timber in 10 years time and flexibility. So it's good to have this 
like deep knowledge, kind of base practice on your back that it will just like back up a lot of the decisions 
that we will take a little bit more lightly, especially with clients. I mean, sometimes it's not all about design, 
but you need to have the experts on your sides and do it right as well. So the arms work as an internal 
consultancy somehow. It works really well. What is that way?  
S 
Sebastian 
16:42 
How does this consultancy happen? How does this specific interaction happen between architects and 
researchers 
J 
Architect 1 
16:49 
mean again the pencil or the is really individual to individual thing I'm going to project to project in the 
brocade case they have I mean, they have their own tasks and they basically need to deliver a lot of white 
papers and support teams. So they do deliver research papers on what we're doing. And if a lot of stuff that 
we do that we are considering, for example, timber in high rise is 36 stories, it has to make a lot of sense 
because the risk is quite big and it's not been done before and the costs are way more. So, you need like a 
really heavy backup from politics and on the stability part, but actually attain that is another sustainability 
company how to execute our MEP engineers, our structural engineers, our cost consultants are like 
procurement people that kind of build a building at the end. So it depends a lot. I mean, in this case, in a 
broad case like they, I mean, they have their own agenda. They go for it. They challenge you as an 
innovation champion, but also, they back up any big process that we are working on as research With white 
papers and presentations that really database, so 
S 
Sebastian 
18:07 
How do you think that there are challenges arising from applying research to practice? 
J 
Architect 1 
18:16 
I think if I mean, the challenges always been there, I don't think it's like new, new challenges are again about 
partnerships. I mean, hopefully we are lucky enough that we find clients that want to take the risk. Our 
clients don't want to be the guinea pig with your project that protocols a couple hundred million pounds or 
anything like that. So they went many times just to go for what they knew would work. So big challenges, 
find the correct partnerships and like clients and industries that want to play along with you in trying to go 
for something new. That's the big thing. Sort of few of them To see everything that Amazon or Google or 
Facebook are doing in their headquarters, and it's amazing. I mean, if you get this kind of partnership, it's 
really easy to go far too because they don't care about losing money or making a business case for the 
research itself. But sometimes trying the business case and also doing something unique and special and new 
is liquid going in the wrong direction. 
S 
Sebastian 
19:27 
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Do you always have GXN incorporated into the process of projects that you initiate 
J 
Architect 1 
19:33 
the pencil off of projects, that is some that is just not needed? I mean, some more conventional, traditional 
projects with a traditional client are sometimes not done necessary. So we also don't want to just for the sake 
of doing it, it has to make sense and you have to outlay what looks like a potential partnership for something 
additional. If we get the project. It kind of features Something to have in the background but something that 
we can really benefit from. I think both us, 3XN, and GXN. 
S 
Sebastian 
20:10 
How would you define a conventional project in that way? 
J 
Architect 1 
20:16 
I mean maybe it's a conventional one but if we were doing for example, the aquarium 20 years ago and I 
mean they have a short budget, they know how to do an aquarium they just one nice year to be part of and 
they will not experiment with anything new I mean, to kind of do better temperatures or anything like they 
know exactly what they want how it will look like which plants will have what is the temperature of the 
water what is the temperature of their wish machines they will use. So the scope that you can give to three 
takes any size really small and at the end, it does make sense I mean, they really have all layers out of like 
how they want to do it. There are a few things I want to recycle and some that you can do. But it's up to, you 
might do it with a normal sustainability consultant and not really with our innovation champion sort of 
company. 
S 
Sebastian 
21:20 
We, we said in the explanation of this study, we are looking into the relationship between knowledge, 
business and practice. How do you see this? How do you perceive the relationship between these three 
elements? 
J 
Architect 1 
21:43 
That's a hard question. 
S 
Sebastian 
21:45 
It's very broad. I mean, yeah, you can also take them one by one research in business business and practice 
J 
Architect 1 
21:56 
I guess practice business, they are the ones that are more connected together. And it goes in the red bar of 
what I mentioned, applied the practices changing just because the Business of Architecture, sometimes it's 
not enough. So you need to get a landscape engineer, you need to get diversity in your offering, just so you 
can keep up, especially if you grow as a company. If you're a small company. Yes, definitely, you can just 
dedicate yourself to architecture and design and small scale buildings. But as the business grew, the practice 
kind of changed shape and gained the ability to deliver different scopes. I think the business and the research 
are probably the ones that are less linked together. Some of the research is funded, and not like a business 
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case itself. So that's interesting because it's not welding together the disciplines. For example, GXN and is 
doing research but it's not funded by 3XN anymore. It's always looking for external funding, because it 
would be just really hard for 3XN to keep funding GXN research if it doesn't transform into something. In 
some companies it is a little bit more linked to services. So, for example a big company has big ideas and big 
ideas for products but also services for the architecture company itself another company so they do wind 
simulations, flow simulations, energy they light so it becomes a research based service that is business itself. 
And research becomes really part of the practice and part of the business when you produce something so it 
cannot be just research that will produce data and knowledge he has to produce the application in real life 
and real buildings and becomes a product. That is how pharmaceutical companies work, like the practice is 
doing really pragmatic, put these two millimeters of these five millimeters of these and it's going to give you 
50 millimeters of like Ebola vaccine, or whatever it is, the business is selling those and then they have this 
research base partner is funded by the by to sell but it will be completely unusable if they don't develop 
anything that it can be kind of linked back to the practice. So I think if you see it from the pharmaceutical 
perspective, this is kind of the same you can fund that research to a certain point if it doesn't produce a 
product that can be kind of business to cut the research and to do what you know how to do best and you 
don't need to factor it's not like a development but this is when in a weird direction but maybe 
S 
Sebastian 
24:51 
I think it didn't. In relation to this development of a new physical product, based on the knowledge that you 
have gained, how do you see the role and the relation to the role of innovation in this context? 
J 
Architect 1 
25:13 
Yeah, I mean, in this context, for example, we are looking at the Internet of Things. Now, for some projects, 
especially in London. Everything we are doing now is for free for the client. And it's just research. And it's 
just really based on nothing. It's just based on the project that we have. And we have project and team we get 
paid for that, but not for the Internet of Things are the ideas that eventually and hopefully, before we finish 
this building in six years time that can become like delivering a service that is more like app related, how to 
connect all your mechanicals how to create clubs out of your campuses and people getting cage and what to 
do with data, what to do with like, data transparency, and how do you link back to what all the big companies 
are doing. If that step happens, it will be good. If not, we'll try it again in another project for sure. If that 
becomes a service, we can provide at some point that now it's just research and just kind of play going back 
and you say prototyping stuff that maybe works, it doesn't have anything behind. They'll be like what you 
guys did with AI is just like an idea that if it really kicks off and you get some funds and you get someone to 
pitch on it, it could be something it's like, like doing research that could become smart startups somehow. 
And these startups are just part of a research company or happened to be part of a research company. 
S 
Sebastian 
27:00 
How do you work with innovation yourself? Like you're pushing to innovate? In your work? 
J 
Architect 1 
27:09 
Yeah, no, I think because the kind of projects I'm working on now or this UK part that I'm working on now, I 
think it's just needed is what the client expects. They want to give this a fresh part. In the project I'm doing 
now we will always have this moonshots chapter we call it just is free, open fingers a moonshot, it might 
never happen. But it's like an open thing for everyone in the team or any of the consultants or even the client 
to just come and say, I don't know, why do we have a drone delivery platform in level three, six, will that 
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come in play in five years time or what if I don't know. You can code your clips and you can really get some 
efficiency back onto the leaves just because the way people wait a bit longer. So is never going to be an 
empty lift going upstairs like 30 stories but it can become part of this energy efficiency thing. But if it is, I 
mean it's something we sort of really want to do and we try to do in a lot of projects just trying to push for 
random weird stuff that maybe becomes something or not. What is important is that you keep the project that 
you're doing serious on the other side. I mean you still need to deliver a real building, you still need to do 
that. But it's good to have this as we're doing it. This moonshot is really just something out of the blue. 
Maybe it doesn't happen. This is not what we do, it's not what you pay us for. It will be a good to have but we 
will anyway deliver a nice office building like kind of class A for big water for big London occupier does 
what we do, and this all the other stuff that will be I mean great for their business, great for your brand, great 
for your tenants, and constantly at greater cost as well. 
S 
Sebastian 
29:03 
What if we look at the development of innovation on a more macro level? industry? What do you think are 
some influencing factors that either support or hinder innovation from taking place? 
J 
Architect 1 
29:32 
Yeah, I mean, I think it's, I think innovation and sustainability, you can say they go together. And economy is 
just like a really important factor. When you see things like what is happening now with all these copied 
hands on people are really nervous about our economy, and how much they will invest and put down in a 
building. And it is kind of, I guess, the next couple of years is really going to be hard to go for something 
more sustainable. Or, or innovative because people don't want to take risks. And that's their last concern. 
Like, just to pick something green. When you're still, I mean, you just want to get your job. Maybe just 
keeping the job is more important than making it interesting or taking risk. says a lot about things like the 
global economy. Sometimes the other way around, sometimes says, if things go really wrong, then you just 
need to change really fast. So, for example, now we are all working from home, we all have a computer 
connected to the office and probably we will end up doing buildings in two years time that you can go in 
with your phone and you don't need to touch anything from where you go in till you're sitting at your desk 
just because you need to have this contact less pathways through the buildings because now health security 
and not anything else. And you can say the same thing happened on 9/11. Just all day, it was so much 
innovation. In building secure accuracy in six months, just because all in the minds of the people change 
towards this and and people really just change the way they completely work and build and perceive public 
spaces just because security happens in half a day. So I think, I mean, if these two things are sometimes that 
it's really bad things that happen and just push innovation really fast because people just need to figure it out. 
And then a lot of the normal moonshots, things that are not related to it will probably slow down because it's 
less willing to take risk as a say, all the human can itself, except if you are some Bill Gates or Jeff Bezos or 
someone with very deep pockets. 
P 
Paul 
31:49 
And I want to get back to the role of the architect nowadays, especially in relation to all the stakeholders that 
are part of the project. What is The role of the architect? What is an architect nowadays? 
J 
Architect 1 
32:06 
I mean nowadays depends on the firm. Yeah, I will say we are more like a good negotiator, I will say that we 
are the in between, we want to make something that works really well looks really well. And then you 
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negotiate with everyone in between, like, who is going to execute your building, like who is going to make 
the structure, how the cost consultant is going to call it back who is going to do the facades. So we are really 
just like, we have a patient, we try to share it and we try to bring people with us to it, but we're really not 
executing much we have a lot of people that is really executing how this is gonna get built and done at the 
end. It changed from firm to firm that you can imagine, for example, Foster's that are the people that is doing 
the research and the innovation. So there are no this kind of company that you hired because you want 
something weird and different and they will lie they will deliberate If needed, and you have companies like si 
American flair or these big red team they will just help these older star architects or design architects to get 
there. But they probably just care about delivering a product and doing a service more than anything else. So 
I think in between is I mean the pencil the cannon office in our office we are we are justify conflict design 
and trying to bring people with us to basically to make everyone happy. I mean, we're like the ones in 
between the client trying to make a business case for then talking to their tenants or their tenants can come in 
rent the building, be happy with it or buy units of retail or if you are mec and get more visitors. And then you 
say this in between like who is unoccupied who is paying for it and what is the business case and then our 
role that is all I get something really unique done and something that can succeed. It is not just building for 
the sake of it. 
S 
Sebastian 
34:08 
You work with this communication as a project manager, you have a lot of communication going back and 
forth to stakeholders, client partners, all of this. Well how does that happen? 
J 
Architect 1 
34:26 
In my case, because I'm just working in London, I have a lot of VCs. So it's a lot of video calls all day every 
day. That's kind of like half my job. We used to go every Tuesday and Wednesday to London for big 
meetings. So he's always a bigger person to meet and those ones need to happen in person. How this sort of 
structure is that we have a main client is British land, they have a main inverse turret that trusts Singapore. 
They have to Possible tenants or people that will come and rent the buildings that you need to also take care 
of them. And then we are kind of leading a team. So we are the head of, say, Medusa snake of like 20 
different companies that want to deliver in different parts of these buildings different scopes of work. So we 
are kind of there in between, we decide what we show to the client, and then we kind of play intervene 
between them and their tenants to make their own business case, while we control the product that we want 
to get out and try to get the most out of our relationships with our own consultants that kind of work on their 
ass or for the project we are designing. But yeah, mainly, I mean, there are a lot of people in both, there is a 
lot of communication, a lot of either calls or emails, and it's important still to have the face to face meeting 
even if both say, getting down to the UK a couple of times a week. 
S 
Sebastian 
36:06 
If we talk a little bit more about doing contemporary architectural organization, people say that they're going 
to talk about a change of any of the practices in many ways. Do you think that the organization has changed 
with that practice as a brand new organizational structure is more obvious yet? 
J 
Architect 1 
36:34 
No, I think it has changed quite a bit. I mean, when you see it in, I mean, everywhere like a un Studio 
Snøhetta or may also have their own research and they call on me and then they have a more that is like their 
mirror company. beak and they have big ideas and they mean they all basically split their business into like a 
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core business. Her core different practices within the business. So he has changed a lot like he and are an 
expert and I might be lying here, but I believe back in the days he was really like the team that is will do the 
national bank will to financial the National Bank and will do the interior design of the National Bank, I will 
do the clock in the wall of the National Bank. Now, you might have an interior design team and a research 
team and product design team and a branding team that do different things. So I think it was more part of 
how architecture and design was before and now it's played more in like speciality so if you want to call it 
that way, research is one of them. But all this like products and additional services is another big part of it. 
P 
Paul 
37:47 
And maybe to follow up on this, you say that the business has become split over the years is it isn't the split 
that happened that there was some research you need to get out of the office. Was it something that's been 
added to the architecture office on the outside? 
J 
Architect 1 
38:06 
No, I think normally, it's just something that depends a lot of scale. Again, like, if you're a small practice that 
will never happen to just have people that are good at it and they do it. In our case, it was the same when it 
was a small practice. Kasper was really interested in it. And he started to do an exhibition about materials 
about six years ago. And he was funded by the office and he became the slide material practice and materials 
became circularity. And circularity became sustainability and sustainability became behavior and behavior 
became research and it became big and they started their own and it kind of splits its own to their own 
umbrella. So they can also work with other people and it's not linked to tricks and, and the same way you can 
say like our Interior Department has grown to a size that they shouldn't work just for the volume of projects 
that 3XN is producing will be great if they get their own project. Their own funding and perhaps even work 
with different architects and in different kinds of markets if you see it that way so it happens with growth and 
size more than I think it's something really natural that happens just when it close enough. I don't think it will 
happen. Just because you decide it will be that way it needs to have some volume of work behind. 
S 
Sebastian 
39:27 
Um, I have one quickness, quite subjective. But you made me wonder in one of your previous answers where 
you said what research the outcome of research might benefit in a way where you know, you can draw 
unexperienced from previous projects. If you think that research practice research in war context makes 
projects develop more streamlined, or does it actually make it more complicated 
J 
Architect 1 
40:06 
I think they didn't. I don't think it's easier or more complicated. I will use the word I think as a company 
creaks and is in a position where you will look to invite us for a project if you want something complex, you 
will not invite us for doing five storey house in Denmark because we'll be too expensive and no one will buy 
it anyway, like I will be. That's not what we do. So, if you were lucky enough that our clients are looking for 
that complexity and research will definitely make things complex, but it will add that next layer of I mean 
that we are talking a lot about like currency or buildings and use of timber and circularity and upcycling and 
those things that they just need a lot of data to to really help And it's good if you I mean, if you don't go there 
and improvise every time if you really have done it a couple of times and you have people that is spirit 
developing these things, and it comes with a price, I mean, you need, we are again in a position where our 
clients normally want these things, but you will not be the same if you hire a more traditional, I don't know, 
for example, coffee, don't need a permit team. They need a landscape team. That's what they did that fits with 
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their business site. Big don't care about circularity, they care about product design, they want to make 
money, colors and be on the news. He does what they do to a lot of our lives, what is your business case and 
what where you want to go like, in our case, we're going to go for something a little bit more complex and 
avant garde, and that also talks a lot about stability. Yeah, I think it makes it more or more complex than 
anything else. It's a good complexity view, if that's what they're looking for, and they call you as well. 
S 
Sebastian 
42:07 
I think we've gone through most vital questions now. I don't have any at the moment. I don't know about you. 
P 
Paul 
42:17 
I think I'm good as well. So I would just like to thank you very much for taking the time. It's very 
appreciated. I don't know if you have any other question that 
J 
Architect 1 
42:28 
No, I mean, I would like to follow up with you guys and know where, where this goes. It is fun to talk about 
these things. I think I don't normally look at these kinds of things either that much more like a focus on what 
I need to deliver everyday. That is probably more technical and less business driven. But it's interesting to 
hear. And this your questions as well. 
S 
Sebastian 
42:53 
It's always a pleasure talking to you. One. Thank you so much for your time. 

Appendix F: Interview with Architect 2 

S 
Sebastian 
0:00 
I think, yeah, so I'm thinking we might as well start out the interview, because what you're mentioning right 
here is directly related to the question that we're going to ask in some ways. 
P 
Paul 
0:11 
Maybe you can finish what you were about to say, 
CB 
Architect 2 
0:14 
Yeah, I can just say that I've been working with the competitions in many years, and what's interesting is that 
when you do competitions, you do a lot of different competitions. So it's a lot of different fields, you go from 
schools, to healthcare to office to, so you all the time you move around in different kinds of functions. And 
then every time, especially when you do healthcare or other, you know, specialized competitions, you always 
work with people who have some other kind of knowledge. And in some way you need to translate that 
knowledge into the project and that's always the most interesting part, I think, as being an architect is to kind 
of understand other people's worlds. And then kind of try to make a building around that aim. And the 
interesting part about starting here in 3XN was that there is GXN, which has a lot of specialists, which 
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actually in the building, which we can use in developing your competition project. So, going across from, 
doing architecture to integrate new knowledge or searching for new knowledge, it's a foundation for doing 
interior architecture as an architect. And then just having GXN on top of that, it's, it's nice to have them in the 
office, instead of us always specialists coming from outside. 
P 
Paul 
1:41 
Do you feel like that role of the architect as you said, of being an organizator of knowledge has always been 
the case? Has it always been part of the role of it? 
CB 
Architect 2 
1:52 
Of course, it depends how complex is the assignment? Is it like a hospital? Or is it the office? The office is 
also important, but it's not that much. There's more specialized lists that have to come in and help with the 
hospital. So of course, there's different ways you level how much specialized knowledge you have to bring 
into the project, depending on what kind of function it is. But there's always been this kind of taking 
knowledge and then translating it into the new architecture. And so I think that has always been something 
that you do as an architect. So it's already an integrated part of the way we design. And then, it's really 
interesting to have these kinds of experts. When you do a competition project here, and you figure out what 
you need help from GXN, because GXN is also specialized people, you know, everyone has a special field. 
So you cannot just take one from GXN and put into your competition project and then you kind of get all the 
knowledge from GXN. So it's a lot of specialised people in GXN. So you have to kind of plan your process 
after the people that have the right knowledge for what you need, in the project. 
S 
Sebastian 
3:17 
Are you able in some way to take us through step by step, if you base yourself in a project that you have been 
a part of, of how you sort through the specialists that are related to that process and how the translation of 
knowledge takes place? Can you talk about that? 
CB 
Architect 2 
3:35 
Yes, I did this assignment. It's a business plan. And it's about how do we actually work across 3XN and GXN 
or how could we work across. When you get a competition or an assignment, you often get a program. And 
that program tells you what kind of building you're going to build and what do the clients wish for this 
building, what's the dream, you know. Sometimes it focuses really much on sustainability. And there is 
something that we have to reach there. And then we often go in and use the specialists in that area. And then 
you could say that is more something that the client can relate to, this is like an easy topic, you can write it, "I 
want a sustainable building, I want to have these certifications". But you can say, there's also the part which 
is becoming a really big part and this is the behavioral architecture, or the or the intelligent building system. 
There's also parts that they're working with. But I mean, these areas are more areas that we put into the 
project and kind of sell on top of it, or you can sell it put on top of the story. So often you would like to have. 
When I do a competition, I would really love to have something about behavioral strategy, the architectural 
behavioral strategy, even though it's maybe not in the program. And then often we have to also use the more 
technical part of sustainability. So these two parts are often main parts in what I use in the competition 
projects. And then you can say, the most of dream scenario is that we have like an analyze phase where 
GXN, that person, the one or two people who were like attached from GXN, and the GXN people, they read 
the program, they figure out what are the what, what are the demands, and what do we have to deliver and 
then you meet in some kind of stop workshop. We often do this, then we have a big meeting where we kind 
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of discuss how we could do this project. And then afterwards, we kind of go back again, we work a little bit 
on concepts, and then we meet again, for another workshop. And we do this twice. So we have like this kind 
of thing that could be in this scenario, maybe it's a little bit more loose. If the time is short, and it's maybe 
more, maybe it's not a whole workshop. Maybe we just go down to ga And go to the table and discuss it, but 
in some way that you have like these touchdowns, two times two in the process, and then we kind of, and 
then we kind of set it off and then they kind of produce their part and reproduce or part but as integrated as 
possible. But this is how we do it. And then you can say, or this is, you know, how we would love to do it. 
But it's always like, there's always a few things that come in this is a business and there's something that's 
called time and has come into something that's called economy. So it's also what's really important when you 
get a case it's also sex and, you know, invited into the competition, you know, are they part of the fee, so and 
how many hours can be used, and how smart we use the hours. That's also like part of the business, the 
business model, and then there's also time because, as I said before, it kicks in. A lot of people are 
specialized in different subjects, right? So it's more like if I want something about behavior, and I want the 
person to follow my competition, this person has to have the time because there's a lot of competition going 
on. So it's also like, it's also a little bit about planning. So sometimes it's not about how you want the process 
to be, it's also what is possible, maybe you can only get this help for one day today, maybe they can only 
help you with a few things. And maybe sometimes when they have better time, they can follow the whole 
process, and be a bigger part of it. So when I started here, I had this kind of, Okay, we're gonna do this, we're 
going to have these workshops and this is how it's going to be and then it's gonna be like, it's gonna be 
perfect. But, you know, of course, that's not how life is. This is the perfect situation where everybody has 
time all this, you know, that's not how it is. So in some way, it's a big puzzle about adapting to what is the 
what is the time and what is what is the economy on the project. 
P 
Paul 
7:56 
I'm thinking in what you're saying now, it seems that like You personally don't use the knowledge that 
Jackson holds, right? You just understand the brief and the program together. And then they develop how 
this could be implemented in the project. Well, how do you relate to this? And how do you relate to that 
knowledge? 
CB 
Architect 2 
8:17 
Oh, you can sit? Yeah, it may sound like that. But that's actually why we kind of had these, I would say, 
workshop or talks. So it's more like we all figure out what is what is the what is the project and then it's more 
like, then it's talking together. Developing a project is a lot, you know, talking about what kind of parameters 
could we put in, what kind of work could move the project in the right direction? What could it's more like 
it's you know, you can kind of this is also something it's not like you sit down and then you kind of, then you 
start it's not like you know, when you do a map at text or a math mouthpiece or something like this, then you 
can kind of sit down and solve it. When you do these kinds of deThe sign in things then it kind of comes at 
different times. A day, I think like we did at a university where we kind of got this idea about involving 
people. And so we had these lecture halls, they were on two floors. And then on the top floor, you had like a 
bench. And then you could take these earphones on, and then you could follow the lecture, even though 
you're not invited into the lecture. So we have this kind of, and this was the whole idea about include, 
including people in this kind of knowledge sharing and, and how to kind of make a different kind of faculties 
interact. So this was a whole talk about, you know, behavioral architecture and how you kind of cross over 
and this discussion was done on a Friday over a beer because we were working on this project. So I mean, it's 
more about you know, developing a project is like talking about it, you know, and that's, that's going on in 
these workshops, or when you kind of when you sit down together, so it's like it It's this evolving project 
where it's more about you know, looking at the knowledge about what we have and and trying to talk about it 
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into the project. So it's like it's a it's something that goes on beside each other but of course the accent comes 
with all the technical aspects of it, right? 
P 
Paul 
10:24 
So, it seems now understanding that both entities actually have a lot of knowledge about those specific 
topics. But do you feel like the 3XN architect has a different understanding or different level of 
understanding of that knowledge from GXN? 
CB 
Architect 2 
10:56 
We are architects so we solve the whole building, its functions and flows and of course the design – both the 
aesthetic design but also the functional design so, it's more like we possess more the overall approach. So, 
that means figuring out how this building functions in the context and for the people using it. GXN then 
comes in and supports us with different kinds of knowledge on different subjects and it can be really 
technical knowledge. I just did a project in Amsterdam and it was a tower which was located in formation 
with some other towers. In this project we made use of a GXN researcher. He can go in and make some 
really, really technical analyzes about wind and climate and comfort. So he can go in and tell us when we do 
this tower, in this location, how our terraces and areas around a building will look like. So he goes in and 
makes some really, really technical studies on what is called a comfort map, which I'm not able to do, but 
that can then affect the way we design the tower. If the wind speed is bad, because we place it there, then we 
have to change where the tower is located. Then we can go back and forth between these comfort studies and 
our design and then kind of form the tower depending on this technical information and I'm not able to do 
that on my own. It is a really technical thing. And then you can take a more soft thing, which is the 
behavioral thing is, of course more. It's more, it's something you have to talk through because you don't you 
don't have a behavior program. So it's more than that is more based upon Yeah. How behavior is, is formed 
and described today. 
S 
Sebastian 
13:00 
So you say that a lot of the knowledge transfer is through verbal sharing. But how is the practical use and 
let's say that you you were gay, given some insight from a dx and research that you have to use in some 
ways, through your architectural practice, how does that happen? 
CB 
Architect 2 
13:25 
It's actually really nice they have now because the accent has been working with us many years, they have a 
lot of material, you know already where they have kind of made it. They have taken a lot of the technical 
knowledge and threw diagrams, I don't know if you saw some of the material, you know, two door diagrams 
and all kinds of different ways they work with it. It's really easy. They make it easy to understand, you know, 
and then they already have this library of a lot of things so they can kind of easily apply it to the new 
building. They have like this tool kit. So what Don't have to do all the diagrams again you know, so, they can 
take some of the components, the graphical design components and then they kind of and then they and then 
they do actually the graphical setup and and the explanation about the sustainability and the behavioral 
architecture in order when we do the deliverables so they deliver actually in sheets as you know pages with 
their knowledge. So they take what they do at their own knowledge on our project I can say like, or at the 
project so they do it themselves. So we actually don't do their sheets they do they do it themselves and then 
we put it into the booklet 
S 
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Sebastian 
14:36 
Okay, so are they able to contain all of the information that is needed when it derives from such a complex 
place? Because when we were talking with Camilla from the accent, she said, that a lot of research 
knowledge is quite complex, you know, it's it's stems from academia, is it possible to contain all the relevant 
knowledge in a diet Grande, for example, or through a sheet of information, you can make use of in an 
effective way. 
CB 
Architect 2 
15:07 
I think it is. But you can also say, maybe we have a, you know, I think I also did some kind of diagram in this 
one. It's just it's also a thing. The thing is, there is maybe a lot of technical research, which is really hard, 
maybe a little bit complex. And that research, maybe we have that, but we have to, in some way to kind of 
also communicate that to our clients, which are not from universities and which are maybe just not maybe 
most of them are not even they're not architects, you know, so I mean, there's not a whole lot out there, 
maybe from a financial world. And you can just hand them some, I don't think it won't be a success to try to 
take this really, really complex in research and then try to communicate that we have to kind of be the filter 
of that and say, Okay, if we have this complex knowledge, what is it that we use from that, you know, what 
is it it's just like a When when Sean now use the example with the with the climate thing, because when he 
does these analyzes these wind analyzes is extremely complex, you know this, and the results and the maps 
that comes out are graphs and all kinds of things. And you can take that and show that because nobody would 
understand it. So what we often do is that we kind of describe what is the result of this, what would what did 
we get out of it, and you describe that in a text and then you maybe make three simple diagrams, where you 
color code, some terrorists, and then you say, here you have like a and then you make maybe three different 
colors where we say here you have the best comfort zone middle and a bad one, you know, and then it's like, 
then you can then you can understand it, but we don't try to it to kind of explain the whole technical part of it. 
We just try to communicate the part which is necessary and which is improving the project. And I think that 
is the same thing with behavior. You can say there's a lot of different things. Thought is about architecture, 
and behavioral design. And we don't try to explain the whole technical part we just say we just take out a lot 
of work and a lot of big stairs here on the trips. And so we have this kind of, we know we have a lot of 
research about how the stair is, you know, improving health, because you go, if you were to encourage 
people or nudge people to use the stair, even though you could say it's not necessary to put in an open stair 
because you have to fire stairs, then we say you have to do this, it's because it gives the you will not use to 
fire stairs if you can't see it. And it's not a part of your everyday life, you won't go into a closed box you will 
take the elevator. That is that is how it is and so you have to spend money on implementing that stair. When 
you do that you also create a space that kind of cross interacts. So all of a sudden you kind of have a relation 
to your colleagues on a lower level. And maybe sometimes you hear them have a talk or you meet them on 
the Understand, and that actually also improves your environment and your knowledge sharing in the in 
department department. So all of these things, of course, we have to explain that in a more, you know, in a 
more simple way. And that may have come from some really technical analyzes, we had a girl called Mila, 
who did a PhD in the worst exclamation about this stare. And of course, we cannot start to explain, you 
know, how we can have how all this net knowledge came came to be, but we can kind of make a simple 
diagrams where we kind of list up with with icons, I think it's really good with having a developed over time, 
a lot of really, you know, good icons and way to tell the story. And some, you know, some really nice small 
text phrases and you know, and numbers, which explains to our clients, how this kind of how this works. So I 
think it's a lot about not trying to, yeah, not trying to not trying to communicate this whole technical part. 
What kind of what is it that we want to use in the building and then in a really simple way to try to get it out? 
S 
Sebastian 
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19:06 
Oh, I'm a bit interested in how it fits the other way around. Like we a lot of the people that we have 
interviewed say that it got to the feet it feet both both ways in some ways. How do you think that the GSN 
researchers are or benefit from the work that you do? 
CB 
Architect 2 
19:31 
There must be one thing which is really special and that is that normally when you do research or if you do a 
PhD or if you kind of are in a like this kind of environment of, you know, research or studies and you know, 
big dreams, you know, then things come really really concrete. I need it now, you have this amount of hours. 
That must be special, you have these two worlds, which are actually not, you know, meeting up that well, 
because one is, you know, we have a tie tied to a board project, it's like a, we have five weeks or six weeks 
and then we have to do some research. That's not that you can do that. That's not how it works with research, 
right? So it's a little bit about how do you kind of use it? How do we take some of the research and find it and 
kind of translated into this project and how do we use it? So in some way, it's research on coke or some I 
don't know, it's like a little bit, you know, in some way you have to, it must be some if it was if it was a 
separate research department which will not come combined with us. Maybe their focus would also be a little 
bit different. So, but I think it must also be a little bit stressful to be some of them if you're also doing PhD 
projects. They're also doing research and then they also have to kind of feed us with the information and we 
can be a little bit like Yeah, come on, you can do you know, I know you can do this. I know you can help 
Yeah, you can like, because I think it's, I think that must be one side of it that there is this kind of really 
being out in the, in the race or in the business life, you know being certain Yeah. And then if we feed them 
something, they must also get some you know, they get a lot of maybe they wouldn't if you were specialized 
in a whole other fields then you also get a lot of they must get a lot of info about you know, building 
buildings, building design and flows and a lot of you know, there must be some there will be some 
knowledge they also get from us, which must be maybe interesting. Camila is also an architect so she's some 
of them are also architects. So in that way, they kind of understand the way but core is not an architect. Now, 
what is he? So he's like, sometimes he's like, What the fuck is going on? But so he must be. There must be a 
little bit like Yeah 
P 
Paul 
22:03 
maybe from that I can jump on asking you what is the architect because so you're saying yourself that the 
architects that work at GXN there are some other people that are not architects. But they all work for an 
architecture company. So what's up with what's happening there? What is what is an architect 
CB 
Architect 2 
22:21 
but you can say what is an IoT and AI teacher is a is a person who do building design you can see that is that 
is the mean you know, you can say that is that is what we you can say that is and that's normally the only 
people either you are constructing architect or an architect and that's the people who which are normally 
hired in the company right? And then you kind of, but we do accent because the accent is actually not a part 
of SG accent is its own company. So in some way it is its own research department and they also do things 
which are not architecture, you know, they also do research projects which are not which are not a big 
design. So you can see in that way they can do other projects, which has not that much to do about, about 
architecture if they want some so they are like more like a recent research department, but you can say if you 
are a researcher, and also an architect, you can say Camilla, which is doing a research project project about 
behavioral and it's related to architecture because as an architect, you wouldn't have done that if it wasn't an 
architect, you know, so it's like, some of them are making research in their own field and some are making 
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research in you know, another field and gotten attached to the gigs and because your profile is relevant for, 
for architecture, so I think it said, you have another understanding of the, of the process of the, of the 
building when you are an architect up front, then you then you have if you're just or just or if you have 
another, you know, field of focus as a main education. Huh. 
S 
Sebastian 
24:02 
I think that is what we find a bit or not a bit very interesting is that new understanding of the process of 
building a building somewhat like, we talked to Susan and we talked to Camilla, they both do research and 
it's both within behavior, but still they both of them define themselves as architects, but they do not sit at the 
drawing board. You know, and we've talked to other people with 3XN who says, Well, I'm not so much into 
the drawing process and the design process itself, but I'm still an architect. So it's more like the role of an 
architect. What is it now or the new responsibilities or the new tasks related to the profession of architecture? 
CB 
Architect 2 
24:45 
I think you can work with I think there is a lot of you can say more as an architect, you can of course, you 
can specialize in different just here and or even though if you say okay, only three accent you can be a lot of 
different kind of architects, you know, that you can be some Who is really really good at Project leading, and 
then you actually then you never draw then you just dip then you're more like a, you could say it's more like 
about communication, you could say the maybe the main, you mean your main work field is actually 
communicating it's more like communicating across you know, long building process with all the developers 
and then people who are building the building and and the design team so that's also rolling could also be a 
communicating architect. You can also be a design architect, which is maybe what people imagine, you 
know, we get an assignment and then we design and then we win it if we couldn't lose it, if it is not good. 
And that is like you can say, that is that is the design process. But there's also people who are sitting with the 
architects and can also focus on detailing or sitting with construction drawings, so you're actually getting 
more and more into the field of being a technical architect. We know a lot about it. I cannot go out. I cannot 
go out and build a building. I don't know how to do it. I am not done. My qualifications. So already in the 
field of being an architect's architect, there are a lot of different areas you can work in. Some architects also 
get out of architecture school, and then they become a graphic designer or start at a normal company and 
work with communication or a graphic communication or something like this. So there is. So you could say 
being an architect is. I think it's more about Yeah, I think maybe it's more about, you know, is it about the 
creative process? Or is it about, you know, being able to design things or design? You know, I think you 
could be an architect in a lot of different roles. 
S 
Sebastian 
26:42 
Do you think that is a change that has happened over the past year or so decades? Or do you think that the 
profession has been a subject for an increased complexity or what do you Wait, where do you think it comes 
from? 
CB 
Architect 2 
26:58 
I think in some ways because the building process is changing, you know, and everything is going really, 
really fast. And it's just it's a more complex, build much more complex project. The buildings are now small 
machines. When you go way, way back when everything was thrown by hand, and nothing was, you know, 
when everything was, there was no installation. There was no way, you know, all the technical parts in the 
building were, there was no likey only engineering there was no like, pixelation. There were no you know, 
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there's not all these kinds of special fields. And the architects, the process was long and the architects kind of 
drew the whole building from idea to almost state going to the building side. And it was a long process and 
the complexity of the building was not that big. And it was not like if you were a Danish architect, you did a 
building's in Denmark, you know, it's not like it was not often in your roots and went to Sydney and built one 
building, which was like, the thing happening, right? It's not like that, so I think what has happened is also 
that now we build skyscrapers, you know, we build buildings which are, you know, which are like, complex 
in construction, and there's just so much more. It's just so much more complex to do a building today than it 
was before. So in that way, I think the natural development was you have to kind of take different roles, so 
you have to divide it up, you can do everything. Now you can know everything about a building, you can be 
a specialized list in everything about a building, it's not possible, you have to kind of pick a field or, you 
know, follow your interest because it's, it's not you can in the same way, you know, handle the whole thing. 
It's just not a it's not realistic. And it was also like now before people used to use and you know, doing one 
building, right, you will not like knitted like this building, but now it's just like we do I get three competitions 
since January, you know, I mean, it's like this is not this is this is how it works. Right? And then you and this 
is Yeah. And then and than this Yeah, so I just assumed the complicity of the building of building just grew 
and of course then naturally the process around it also has to be more specialized. Hmm. 
S 
Sebastian 
29:26 
I'm thinking it's quite interesting for us when we, when we study this practice and research and the 
discrepancy in between those two, also to consider the role of innovation at 3XN and GXN. How do you 
perceive innovation in the field of architecture but also in within the organization? 
CB 
Architect 2 
29:52 
innovation that is like it's a big word you can say if you kind of look at it, we what we are doing is like we 
are moving in What we want is kind of you know, develop how architecture is you know, this is our 
innovation in two years and right we are only like focusing on how how do you make it how do you make it 
good? How do you make the future of architecture and our strong belief as you probably know is that the 
ugly behavior shapes architecture, right? That is like that we are trying to build for people, you know, we're 
trying to so this is our way of this is our focus of innovation, right? We want to make the best possible 
building for the people using it in so this is what we are focusing on in the innovation part and then you can 
say that there is GXN in and they do, they do a lot of different kind of innovation, which is not maybe that 
specialized, you know, they are more like they also do the robot is seeing and they have a lot of different 
projects that we talked about today. I don't know all their, you know, innovation projects, actually to be 
frankly honest, because I only I only know the ones that they're doing that they have like data to sending and 
what we kind of, then we have like they have some talks and we invited but it's like, I don't know all the 
research that they're doing, because they're more focused on actually focus on innovation where we are more 
focused on developing innovation in architecture, you know, our field is a little bit like it's closed, it's like a 
clear focus area where there are more that they're doing a lot of more broader, a different kind of innovation. 
S 
Sebastian 
31:37 
So it is defined by how you see innovation, like what level of change do you need to achieve in order for it to 
be innovation? You know, can it just be implementing a new technology into a building? Do you call that 
innovation in architecture? You know, there's a there's a different level of how you can define in some ways, 
I think, 
CB 
Architect 2 
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31:59 
yeah, I think But when I, when I think about innovation, I think I, I see it as for me what's interesting, of 
course, you can always like integrate more, you know, you can always make the building smarter, you can 
always be able to optimize different kinds of technical aspects in it. And that will, you know, a lot of people 
are working hard to kind of create the smartest building this time, the best construction, the the best way of 
integrating natural ventilation the best way, you know, there's a lot of these kind of fields which are like, 
which technical fields which people are working with, and of course, it's really interesting and we also work 
with a lot of really, really good engineers and, and in that way, we are trying to improve the the building 
design, but I would say my, you know, the way I would do is look at innovation is maybe you know, through 
you know, the architecture, you know, how can you improve the space for people You know, this is my 
innovation, you know, my vision is how do we create looking at, when we start a new project, we looked 
Okay, now we're going to do an office tower. And then we collect all of our projects for office towers, or we 
try to kind of learn what we do in this office tower? That was good. Okay, there was something about these 
steps atriums and you made a connection, and then still a nice scale and the space didn't get too big, there is 
this kind of food, you can still like relate to people, but you're not in a big space. And then you say, Okay, 
great. And then what did you learn from this one, then you kind of pick you know, different things and then 
you try to make a new scenario. So in some way that I would say is innovation, we try to look at what we 
did. What did we really, you know, what, what did we get in our different projects? That is really good. And 
then of course, we try to step on that and then take it even further and, and how could we didn't implement 
some of these things to be developed into exactly this working environment or this client. And this is what I 
think is This is invasion from me, you know, trying to challenge and get the most out of the space and the 
way people use it and the way they kind of have everyday life and also to make people meet, I think there's 
this, there's really a need for people meeting and talking together and having these meetings which are not 
planned, because we are getting more and more isolated, and you can do everything. Now we can also have a 
whole work life without even meeting because now we can just sit at home. It's just like, your whole culture 
is just like isolating, isolating, isolating. And if you look a little bit in Japan, where they are a little bit stiff, 
you know, you can see all the bad, bad things that have happened in you know, people, it's not good for the 
human being we I don't think we created to be alone. So, you know, it's also important to kind of look about, 
you know, how do you actually make innovation in architecture is one point is how do we actually create 
these spaces where people are interacting and also so that Yeah, it's a little bit hard to get So, of course, it's a 
lot of things, but this could be one, you know, this could be one focus area, you know, with the I was into 
that before with the stair, which was the meeting point, right. So it's that the way I see innovation is in how 
do we improve the architecture? 
S 
Sebastian 
35:16 
So if we are trying to think how to frame this question, it's kind of related to where do you think that 
innovation exists? Is it in the outcome of the change? Is it in the new implementation? Or like the 
development of architecture? Where do you think that innovation exists in all of these elements of practice 
and business and research? 
CB 
Architect 2 
35:45 
I think innovation exists. You know, we have this west where we when you if you in some way get this in 
some way where you take some, if you kind of have this where you meet, you know, in between the two, the 
meeting between something that is a little bit some research and some, some someone from three weeks in 
but I think actually the funny example was the one the Friday bar top right where it was like some people 
which are kind of nerdy and know a lot about, you know, some behavioral stuff and then some someone like 
me, we're sitting in like kind of trying to solve the appropriate problem with some spaces and some some, 
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some lecture halls and you know, big spaces which are normally dark and you can see in a minute in some 
way we kind of think you kind of create innovation by connecting these people together in some way in in, in 
in solving a problem in some way. It must be the way you connect people in trying to solve a problem and 
then from the different, different view on it. That must create that is the way you create the invasion because 
I wouldn't be able to have some. They can, you know, make me look at it in a way I wouldn't have done 
myself. 
S 
Sebastian 
37:07 
I think I was just saying that I think it's very interesting to see innovation as an element of real relations 
between people. I think the interesting thing was, a lot of people talk about creating partnerships. So I'm also 
thinking, well, if if the knowledge doesn't exist within the entities of three accent geeks, and that has that that 
informal verbal flow of communication through a Friday bar, for example, how do you achieve the best 
innovation is that by going external to the to the organizations and searching for that need for knowledge 
That you that you don't have, or, I mean, how do you how do you manage the process of acquiring the 
knowledge that is needed to achieve innovation? 
CB 
Architect 2 
38:09 
that's actually true. But I would say I also did I did the you don't even you don't need to have an insight 
Actually, I did. And I did a psychological Hospital in Palo Alto, it was at another office here, and then it and 
then this one, my old and and there we invited, I was this little, okay, great. We can sit here and we can read 
a program and we can kind of think it up, we can kind of imagine how this building would look like or we 
can make our own story or we can do other things. But we could also try to invite a doctor, who is actually 
working with these patients, and then try to come up even though he has no way if he doesn't know anything 
about our field or you know, how to kind of do architecture or anything but then we had him. We just 
brought him in and then we were the whole team in the space. And we had him. And then we just kind of 
asked him a lot of things and showed him a lot of things and just like in a lot of weird ways, just like kind of, 
and then we got a whole new understanding about how this project could work. So this was maybe a really 
simple situation where you kind of bring in some knowledge, you know, now it was maybe related a lot to 
the project. So it's not something totally new. But you could say you bring in some knowledge to a person 
which is maybe not normally in the setting and actually not qualified you. But he can kind of give you some 
input and make this friction or this necessary class between some really technical knowledge about how his 
everyday life was, and then how we're going to design the whole experience about the space and how they 
use it. So, that was a symbol It is very clear, yes, it will take something somebody who was maybe not in the, 
on the paper, the right person to kind of talk about design and, but that's the kind of friction given So good. 
That gives some that gives innovation, I think because if you sit Of course, we can create innovation itself by 
sitting together architects, and everybody has good ideas and try to, to take all the things that we have learned 
and you know, and put it in, but when you put another, I don't know, another knowledge in to this kind of 
process, then it's that I think some good things is happening. And I think architects are really good at 
including information actually, we're really good at, you know, changing, we are changing, then you do this 
kind of building, then you do another building and you do you know, we are used to kind of being really 
open for new information. So I think in this case of architecture, I think it's easy to kind of, maybe it's easier 
to implement, you know, other information coming from outside which may not be directly related to the 
problem you're solving. And if you take another, another university has a lot of people which are maybe 
more. I don't know if you are engineers, which are solving technical, you know, technical issues or you 
know, your focus is your mindset is different, then maybe it's hard to throw in, you know, some knowledge 
from outside. So it's not like, I don't think you can make like a, if you want to make like a, I don't know, if 
you want to have like a conclusion of all of this and just say, Okay, great, we create innovation, we just take 
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this team of people who knows a lot about this, and then we throw in somebody else and oops, you have 
innovation, I don't think I think you also need to have the right mindset to kind of be able to embrace that 
information and kind of use it, you know, transform it. So I don't know, you know, I don't think there is like a 
recipe for that either. I don't know, but there is maybe a recipe for us. When we do competition or when we 
do development of architecture, then maybe it's possible to do this trick. 
S 
Sebastian 
42:04 
I think I have one last question. If you have time for it, like you said that there is no real recipe for 
innovation, and I really agree with this, but I'm thinking you use this example as inviting a doctor into an 
architectural office and ask him about it. He said that was in your previous office. But I'm thinking business 
wise as architecture as a business, does that mean that they need to include more tools that are not the actual 
to try to, you know, develop and evolve the way that you build? Or do you feel like you already do that in 
3XN? 
CB 
Architect 2 
47:44 
I think we I think, I think I think a lot of it I think we are trying to do anything also in other projects we 
trying to do that you know, you know, trying to include people and knowledge and search for knowledge and 
and to Well, this and I think, but it's much easier now gx and is here, you know, if they were not here, I 
cannot call you know, every time I do a competition where I have a six week if I wasn't in three accent, but 
was in another company, I can call an expert, you know, to come in and tell me about sustainability, you 
know, in it's a little bit stressful, then he has to prepare something and you have to, he doesn't know how the 
company is working. And then we have to figure all this out and you only have five weeks. So I think if I 
wasn't here, I would say okay, it's a good idea. But we don't have time. If we can make it. We can make the 
whole process about integrating the knowledge and, and having this whole knowledge sharing session. It's 
not possible, but it is possible because GXN is here, and they know us and they know how we work and they 
know the result and they have a graphic layout and they can do it. I did. I did a competition. We did 
something in two days with the accent just this last week, where we did a whole scenario about a sustainable 
strategy on a building in two days. Like, because it's possible, it's if you can do that with another consultant, 
you can just call a consultant in. We can only do that because I know Kasper and I can call him and know 
exactly what he has in his library. And then, you know, we can discuss the strategy and we can pick the 
things together. And we can, we can do it. And we can talk about how the building works, and how we can 
integrate these principles. But you can do that with somebody who's not, you know, who's who's not familiar 
with the workflow and how we work. So I mean, having the accent is close, give you an enormous you 
know, it's a front front for the other companies, because we have like, we have the knowledge here, and it's 
just next door and we can use it and in a really short time, we can integrate it, where if you are in another 
company, which you can, of course, you can call for the same resources. That's possible. You can of course 
find the knowledge and you can call them in but it just takes a long time to integrate it. So the flexibility of 
being disclosed to a research department and architecture office. That is the You can say, that is the smart 
thing, or that is the kind of, you know, that is the thing about, you know, because we are people and even 
though you say it looks, you know when we say that, but you can just call them in and it's just then you have 
the same but you know, it's people and people and behavior and people you know, we're talking behavior and 
how we work is a is a thing and you have to know to get the maximum result is actually not about that it's 
also about knowing the person it's about it's about a relationship to it's more about the human interaction also 
about developing something. If you want to get a fast result and you want to develop something it's about 
how will you kind of share your How do you share your minds in a new and if you want to call somebody in, 
you can do that it takes time to know people. So it's like to know how they think or know how they would 
work. So it's like, having a bright next door and then being better and better. We are also trying to figure out 
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how, what is the best way How is the best way to have the design process. But as I started off with saying the 
whole challenge is time, you know, and people and if we just started from zero and everybody was ready to 
do one project and free and nobody then we could do the best thing ever. But you know if we put that's not 
how the world works, so we have to find a way to, to get in Yeah. To get Yeah, we have to work under the 
circumstances as we have. So it's a I think that's the most challenging thing. 
S 
Sebastian 
52:28 
Okay, I think that sums up every question that I have for you, Camilla, I don't know about you for now. I 
think it's been very complete and with the children than the points we'll talk about. It's extremely valuable 
information for us. Thank you so much for your time and sharing with us. Wow, yeah. Very happy with a 
very, very interesting you had some really interesting perceptions of how knowledge in between people can 
really leverage this outcome of research to practice. I think it was yeah Very valuable for us. Thank you so 
much. 
CB 
Architect 2 
53:02 
I think in general this is the most important thing in my life. When I started here you have to get to know 
people to actually also develop the design of the architecture. And it is a lot about human relations, you 
know, how you kind of, how do you share your mind? 
S 
Sebastian 
53:21 
Yeah. Well, thank you very much for taking the time. We'll definitely follow up when we're kinda 
comprehending. 
CB 
Architect 2 
53:31 
You can always just ask me again, if there's something again, down onto the 
S 
Sebastian 
10:35 
work ahead of us at the moment. We relate very much to that time restraints. Thank you so much. No 
problem. Have a good day. Have a good day. Yes. 

Appendix G: Interview with Manager 1 

S 
Sebastian 
2:32 
Can you start out by stating your name and age along with the position and the responsibilities you have? 
O 
Manager 1 
2:41 
Yeah. I am Oanh Henriksen. I am 40 years old, and I am in charge of Business at 3XN and I'm also a partner 
in the company. So what that means is that I'm in charge of all the strategic decisions of where we want to, 
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what market we want to grow and who we want to collaborate with and what types of projects we want to do. 
So a lot of the stuff that goes in the front, before we actually start designing any buildings. 
S 
Sebastian 
3:16 
How long have you been a part of 3XN? 
O 
Manager 1 
3:21 
In June, it's seven years. 
S 
Sebastian 
3:25 
All right. So how do you see the role and the purpose of GXN within the architectural organization? 
O 
Manager 1 
3:35 
I think when we started GXN in 2007, we had some sort of idea that we want to do research in materials, but 
slowly it has evolved quite a bit. And I think at some point, hopefully, in the end, or maybe GXN will 
actually play a much bigger role than, I'm not saying than 3XN, but they definitely are growing in terms of 
the purpose of what they do is becoming more and more apparent that it's something that we need. And it's 
something that everybody needs that everybody should be doing. So I think their role will be definitely much 
bigger and so a lot more important in the future. 
S 
Sebastian 
4:28 
Why is there a need for a research lab? 
O 
Manager 1 
4:31 
I think, I think in nearly every company should have a research lab because I think it's really important, in no 
matter what you do, to prioritize the time and the money to take a step back and look at what you do and look 
to the future and see, are we doing what we supposed to do? Are we doing it the right way? Or where can we 
push our boundaries. So I think it doesn't matter if you're an architect or you're, you know, designer or 
producing a chair, I think it's always good to have something allocated, maybe not like a daughter company, 
but a group that actually reflects back on what you do. And in a way, I think it makes your business much 
better. So I think it's good that we have prioritized it, and I think a lot of people are doing it as well, but we 
should be doing it more. 
S 
Sebastian 
5:36 
What is the overarching aim of GXN 
O 
Manager 1 
5:43 
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The overarching aim is actually to push the sustainable agenda for the built environment. And that means, I 
think there's several ways you can do that you can do that in terms of upcycling like Lendager, you can do it 
in terms of how you draw in terms of making buildings more green, you can do that in many, many ways. 
You can also do it in terms of cost, cost effectiveness. So, there are many way there are many ways to do 
that. And I think what GXN is trying to do is it tries to find what makes sense for 3XN, in the way that we 
work. But also they're also trying to push the boundary and maybe in some way also educate clients in 
making the right decision. 
S 
Sebastian 
6:42 
So, how do you perceive the interaction between research and practice in the field of architecture? 
O 
Manager 1 
6:53 
I think in our case, it's quite embedded. So it means when we start designing, we have person from GXN in 
the project group, so they are part of the team from the beginning. I'm not sure that's the case with a lot of 
other firms, because I think sometimes she would just treat it as like an add on. So I definitely think it should 
be something that you start from the beginning, which having everybody on the team. So it's a 
multidisciplinary approach from the beginning. And that's the other way where you can actually prioritize it. 
If you don't it's the thing you do in the end, you're like "oh, shit. We need to add something". And then you 
get someone to design like a strategy for that. But if it can definitely be something from the very beginning, 
even in the research. 
S 
Sebastian 
7:51 
Do you feel like GXN changes the practice of 3XN 
O 
Manager 1 
7:58 
it does in many ways because it makes us focus a lot more on sustainability. So a lot of projects that we do 
now, we will never yes to it, if it doesn't have a sustainability, if it's unsustainable, let's say like that. If a 
client wants to design something, and we always come in with the eye, okay, this is make sense for us to do, 
will it be a sustainable building? Is it something that we will be proud of? That is a point of view that we take 
in every project now that we look into, okay, if it's something we know it's not sustainable socially, or 
economically or environmentally, then we say no. So it's definitely a way of moving things and reviewing 
them in the right way. And so that's one thing that has affected us quite a bit. And then in the outcome, 
obviously, we also try to make the delivery as sustainable as possible. So it has definitely affected the way 
we think, but also the way we approach our project and the way we vet our process. 
S 
Sebastian 
9:09 
So when, when GXN, they do research, how is the knowledge that is acquired through the research, how is 
that utilized in the organization? 
O 
Manager 1 
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9:23 
It's utilized with the person that is involved in the project, is part of the project team. So we have one person 
from GXN that knows a lot about plans, and he'll be involved in the project. That knowledge is utilized 
directly into the project. But then a lot of the stuff that we do is also obviously when they do research, they 
share it among the rest of the team and then the architect could stop drawing will take that into consideration, 
obviously. There's a lot of knowledge transfer between the two firms. I think we could even do it much more 
than we do now. I think it is quite embedded in what we do. What I think is actually more important, in terms 
of knowledge sharing, is sharing it outside of the firm. GXN does a lot of lectures and they do a lot of 
publications. They share it, but I think they could do that even more. 
S 
Sebastian 
10:34 
How is it handled internally, the sharing of the transfers the knowledge? 
O 
Manager 1 
10:39 
We have knowledge sharing session. So we have right now we have it online, but I think it's every month, 
every two weeks, there's a knowledge sharing. So there's always someone from GXN sharing like how do 
you do sustainability design or whatever? And then there's always some of 3XN sharing how do you do the 
best Rhino model? So we do have internally quite a bit of knowledge sharing in that sense. And then 
whatever GXN has done, they always share with the publications. And Kasper, he's director of GXN, and 
he's part of the management at 3XN as well. So that knowledge is also shared there. Um, so we do it, it's 
quite fluid. It's not like we have something that's very set, that we do that every month, and then they send 
out, you know. Every time that GXN has achieved something, they have a GXN list if you will, I'm part of 
the management so I'm part of that group. GXN, they're quite good at sharing internally as well. I think it's 
every, every month and then they just share the stuff that they do among themselves and then get shared to 
3XNers as well, so. 
S 
Sebastian 
12:02 
Okay, so from that internal perspective, how can the individual architect benefit from the work from GXN do 
you think? 
O 
Manager 1 
12:14 
I think the architect actually need to sort of look forward. They also need to want it if you know what I 
mean? Like some architects might just want to be interested in drawing the floor plane or something like that. 
But I also think that it's also up to the individual architect to actually look for the information and go over 
and ask GXN "Hey, what are you guys doing with you know, what are we doing with this?". So it goes both 
ways. So it's not just GXN having to share but I think the architect working on a project needs to also go and 
approach the people at GXN and ask for the information. 
S 
Sebastian 
13:06 
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So it's an interrelated relationship between them. Does that mean that the architect is also directing the 
research happening at GXN? 
O 
Manager 1 
13:20 
So they have three legs: digital, circular and behavior and a spearheading each, for the digital it's Kåre. And 
you should probably talk to Susan who's, she's the one heading the behavior part. 
S 
Sebastian 
13:36 
We do already have a meeting with her schedules next week. Looking forward to that. 
O 
Manager 1 
13:41 
Yeah, so Susan, she's heading the behavior and then Lasse, he's heading the circular. And what I do for 
example, when I do like a proposal or approach a new project, and I know that it has research. I think the the 
sharing is quite fluid. We're not keeping any secrets, like everybody has access to see stuff if they need to. 
S 
Sebastian 
14:09 
Yeah. Do you think that there's a difference between the types of knowledge? You can argue that an 
architect's knowledge is quite practical when they do the work with the project, whereas if you have a PhD 
student, it might be very theoretical and on a academical high level. Do you think that creates problems? 
O 
Manager 1 
14:37 
No, I think in the end, I think that the goal is when someone has finished the PhD that they take the extract of 
it and then see what can we use it for. And I think, and we're actually really lucky because Camilla that's 
doing a PhD is actually an architect and Johan is also an architect. He's also doing PhD with ???. So a lot of 
the PhD students we have, they are actually already architects. So they have that practical sort of knowledge 
and still go into depth about it. But our PhD, I think the goal for out PhD and I don't know, maybe Kåre 
would say something different, but I do believe that when we apply for a PhD, we want to use that 
knowledge into our process into design and knowledge. So for example, when Mille, she was doing the 
behavioral, we took that knowledge and we created some design guidelines or design manual where you can 
sort of see okay, what's the optimal space for like an open floor, what space how many people is too many, 
that kind of thing. So that knowledge is becoming transferred into practical knowledge. So we can use that in 
a design. 
S 
Sebastian 
16:03 
Now that we're speaking about the challenges that appear in, in research and practice, we've mainly been 
talking about it internally. How do you perceive the external factors appearing and creating challenges in 
applying the research and knowledge that you, that you find out through research? If you have to apply that 
to practice. Do you feel like that there are any external elements that influence this process? 
O 
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Manager 1 
16:39 
I think the only external elements into the project is actually the client. Because when we do a project, we try 
to implement the knowledge we have. But sometimes that's not possible because of the timeline. Or because 
the client will suddenly say "okay, we're not interested in this". It's just going to be more expensive, or, or 
somehow it's not possible because the project conditions was a little bit different. So I think the external 
element is actually whether the client actually wants it or not. Because sometimes we can add it in but then in 
the end, they take it out. 
S 
Sebastian 
17:22 
Do you feel like it changes if you have a private client or a public client? 
O 
Manager 1 
17:29 
I think it has changed quite a bit because I remember like, you know, five years ago, everybody, when we 
were talking about sustainability, the client would go like "What would the cost me like? Is it an extra fee? 
Or will the billing be more expensive?" So that was a initial reply. Now, it's actually typically in the project 
brief that we want to achieve, you know, LEED Platinum, or some sort of certification. So the sustainability 
part has changed quite a bit. So it's now something that's required. So now it's like a need to have before it 
was nice to have. So that that has changed quite a bit. So we feel like it's making more and more sense now 
to have GXN because it's part of almost every project. 
S 
Sebastian 
18:27 
It's quite a broad topic, this one that I'm going into now. But do you have an idea of the relationship between 
knowledge, practice and business, in architecture? Do you feel like these three scopes that we explained, do 
they influence each other? 
O 
Manager 1 
18:48 
Oh, yeah. I definitely think the more in depth things you can add like research knowledge and facts, I 
definitely think that you'd become a better architect by having all these three. And then definitely think that 
you create better projects. And I also definitely think that if you can convince the client in investing in all of 
this, then you also get better clients, because I think for us, just back to what I said, like five years ago, the 
client would asked, "okay, how would it be more expensive for? Or what does it take?". Now they are asking 
more and more about it and for it. But I definitely think that the more we can apply that and the more we can 
show that it's actually a working distance, a way forward, the better the client could get because they also 
know what they should be asking for. So for them, it's also also to know "Okay, what what is it actually that I 
need? What is what is the right decisions". Because they might not even happen now that you make the 
decision. So I think it's definitely something that we should do a lot more because now we're doing an 
architecture, you know, 50 years ago, it was about aesthetic, it was about the craftsmanship, it was about 
creating the perfect brickwork, or creating the perfect light. Now, architecture is a lot about solving 
problems, right? So that's why you need all these three. You can't solve problems without knowledge, or you 
can't solve problem without finding what the problem is. So I think architects, right now, if you look at a lot 
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of the big issues we have with the social housing, people thing, okay, the reason it's the same type of people 
moving here, it's obviously the socio-economic factor, but it's also the architecture that is actually dictating 
how people are behaving. So I think, in the future we will need all these three because we have a lot of issues 
to deal within then the perfect brickwork. 
S 
Sebastian 
21:17 
Yeah. So moving from these three aspects into, Camilla actually said that she hates the word innovation but 
we think it's quite interesting to ask about how do you understand innovation in relation to the organization 
and the practice? 
O 
Manager 1 
21:38 
I understand what Camilla means and same with the word sustainability, people are like what does that even 
mean? And because innovation has been used so many times with something that you feel like, Oh, it's not 
innovative. But I do think it's still relevant because, at GXN we need to find a better word for innovation, but 
I do think that it is what we should be doing. When we do design, we should always look at what can we do 
that's a little bit different. So it's something that should be something that should definitely be driving our 
practice. I think if you ask another firm that are very much about doing the perfect brickwork, then you will 
probably be like a company like Lundgaard & Tranberg. They probably view innovation differently, like for 
them innovation, maybe in terms of the craftsmanship of the material. Whereas for us, innovation is more 
about changing our anthropology or changing the way we move in the building or making the material a little 
bit more, you know, upcycling materials, something like that. So innovation can mean a lot of things. I don't 
think it's an outdated word. I think it's a very relevant word, and very needed. 
S 
Sebastian 
23:05 
Yeah. I agree. Do you think that the perception of innovation change between the two entities 3XN and 
GXN? Or do they have the same understanding? 
O 
Manager 1 
23:19 
That's a good question. I think for 3XN, innovation will be where we can actually rethink a topology for 
example, I think the fish market is quite innovative, because we're rethinking the what is a fish market, what 
can we do with it and come up with different technologies and different ways and different things. For GXN, 
if you say the same project, the fish market, innovation will for them will be the elements of the building 
like, you know, that it's designed for disassembly, has flexibility in it and then there's like, you know, the 
roof. So for GXN it's most more about the solutions that we have designed to push the sustainability in the 
building, whereas with 3XN I think sustainability, it's more the broader sense of, you know, what type of 
building is it? How do people move? So, you know, we look at it, maybe from a bigger picture. Whereas, 
GXN look at sustainability more in terms of the individual design solutions or individual, you know, 
sustainability systems that we have implemented. 
S 
Sebastian 
24:35 
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So what do you think is influencing the development of innovation in the architecture industry? 
O 
Manager 1 
24:43 
I think that digital technology or you know, AI, as you guys are interested in, I think that will influence quite 
a bit. And, I think also now with all this digital technology, how people behave, and how people interact, I 
think that it was influenced quite a bit as well. Yeah, and I think I think now because we have this virus and 
we're suddenly we can't stand two meters close to each other, I think all of this will go into the thinking. And, 
you know, five years ago, it was about you know, terror, you know, ensuring that you can't do any terrorist 
attacks. So, whatever happens in society will influence. 
P 
Paul 
25:36 
In relation to innovation, what is the place of knowledge within the organization and in relation to 
innovation. 
O 
Manager 1 
26:16 
Knowledge is something that we always try to obviously gain through the research method, and then we use 
that knowledge to do innovative projects. So we don't do the research for the sake of research, because we do 
it to innovate, essentially. So I think you can only innovate if you have a knowledge to say, Okay, what is, 
what is the problem that we are solving here? what are the challenges? And then we find through research, 
different solutions, and then we create innovative solutions. So they're sort of linked. 
S 
Sebastian 
26:59 
You were mentioning some macro factors if we can call them that, that influence the development of 
innovation. You were talking a bit about, about the societal context and the cultural context, do you feel like 
that there are some elements that diminishes the development of innovation, that holds back innovation from 
happening? 
O 
Manager 1 
27:24 
I definitely think some societies are more open to it than others. It really surprises me for some when you go 
to Germany, they're way behind in terms of designing everything in 3D. And if you go to the US, it's not you 
know, a requirement that you can open the window or you have to have a view or daylight. There are a lot of 
society where I think we in Denmark, because it's dark, it's cold, it's windy, we try to solve some of these 
issues through our buildings. And I think in different society, it's a different story, because when you go into 
different countries, they have different requirements. And then that actually makes it a little bit challenging 
sometimes to actually do what we do. But once we actually manage to say to the client, okay, we need to 
have everybody to be able to open the window, everybody should have daylight. And they are open to that 
then yes, but I think we will be very challenged. I think it's difficult for us to work in Saudi Arabia, because 
their society is different. And I think we would wouldn't be able to design you know, a building where when 
you're a woman, you can only walk here and you're mean you can do this. There's a lot of a lot of the society 
and the cultural parts that can be challenging for us to do innovative buildings. Or at least buildings that we 
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feel how it should be, like for us doing a school where you separate girls and boys will be difficult for us to 
do. So it's so ingrained in our DNA and that we don't think innovation is not separating people, it's actually 
getting them to meet. So, our society in the world or culture, where innovation is not, not appreciated, but it 
makes it more challenging to do because they're just society. So embedded in a system or rules or something. 
S 
Sebastian 
29:53 
If I understand this right, do you think it's not only the social norms and values It's also regulations and 
environment. Is that it? 
O 
Manager 1 
30:05 
Yeah. Because it's one thing that something as simple as new fire regulations. Some people some country 
have so strict fire regulations that we can do like an open open staircase like we do in Ørestad for example, 
because of the fire regulations. Or we can't use timber, full timber building because of regulations, so there 
are regulations that makes it difficult also. 
S 
Sebastian 
30:36 
If we move into the development and the evolution of, of architecture, how do you feel the organizational 
aspect has changed and the practice of architecture? How has it developed through the years? 
O 
Manager 1 
30:56 
I think we've gone a lot more from a, you know, like a one person in charge to a more collaborative 
approach. Because there was a long time ago in architecture, when you join an architect, you would like 
Mester Lehrer, so you were like learning from the masters. But I think now it's a lot more because one person 
can't embody all the knowledge. So I think it's gone from like, there was an idea or people use the word the 
starchitect, you know, like Bjarke or Frank Gehry, he's the guy. I think we're moving away from that, into a 
collective. Because obviously, the architect is not about the big idea, not just about the big idea, like the big 
drawing or the big gesture or the pretty building. It's a lot more about solving issues and moving our society 
in a different direction because obviously people know that the architecture of the built environment in you 
know, 40% of the co2 is from the built environment, is producing material, building the material, taking them 
down. So it's gone from the individual to a collective, because there is so much things that needs to go into 
the building now. So it's not just a pretty building, it needs to do something, it needs to solve some issues. So 
I think that's the direction we're going towards. 
S 
Sebastian 
32:39 
How has 3XN managed to deal with this change of practice and change of organization? 
O 
Manager 1 
32:49 
We are, we're sort of in a transition because Kim is the founder and he's still obviously very very active and 
won't be in the next, you know, You know, I don't know for how long he'll still be... He would never stop 
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until he... you know, can't do this anymore, because this is his life, right? So, so he will continue. But he's 
also letting some of the younger partners take charge in their own projects. So we're slowly in a transition 
because Kim can't do it all even though he's still the founder and the one that the journalist wants to talk to 
and everything, we're slowly also trying to make sure that some of the younger partners can also get there, 
build up their craftsmanship. Well, because I think for us, we're also in a transition period. And the same 
Henning Larsen has gone through as well when Henning Larsen he retired then, a lot of the other partners 
became in charge of their own projects and they became like, you know, then you started knowing that who 
Louis Becker and Jakob Kurek and all those people. So we're in the same sort of transition period because 
3XN will exist when Kim is no longer here, and that's why it's important that we sort of build that up as well. 
S 
Sebastian 
34:28 
Yeah. So the future of the organization and the practice, you say that there are several companies that are in 
the middle of transition phase? Do you think that this is a tendency throughout the industry, or how do you 
see it? Do you feel like the architecture practice in general are going to change a lot over the coming years 
or? 
O 
Manager 1 
34:55 
I think it will, because I think also because of digitalisation, and AI and how we interact with each other, I 
think a lot more architecture companies that will change or have a different focus. Maybe they only do you 
know, architecture in digital world, who knows. And then I think a lot of the practice because a lot of these 
very established firms like OMA or Frank Gehry or Chipperfield, or Heatherwick, or BIG, they were all 
established by you can say a founder. Of course, that will still be happening. But I still also see that there will 
be a lot more that are steps by a collective. So, you know, a group of many people that come together 
because they have different types of knowledge. You know, maybe someone is just doing research, the other 
one is just doing digital yourself. So I hope at least that there will be more of this type of firms that are 
different. Yeah. And I do think that there is a possibility of doing that, because it's much more digital. I think 
you can become an architect now and not do buildings in the future, there will be so many ways of doing 
architecture, not just building something like physically. 
S 
Sebastian 
36:31 
If we're not talking about architecture as, as producing buildings, but more about the environment and the 
social context accepting these buildings, how do you think the surrounding social expectations are gonna 
impact the industry? And do you think they will in any way? I'm also thinking environmental aspect, for 
example. 
O 
Manager 1 
36:53 
I think that right now we see a lot of tendency in that, obviously the environmental part is a must do, not a 
need to do. It's a need to do, and not a nice thing to do. Before it was like a nice to hav, now it's a need to 
sustainability. But I think the social part is also really influencing because the statistics in Denmark are 
saying they're like 35 different ways of being in a family. So the I think the thinking of architecture to 
respond to this will be more and more important because for example in Dyrehavn and Pension Denmark, 
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some of these, they do like research into how do you live in the future, like new ways of living, where you're 
mixing old or young people, you're mixing is an age group. And now they also do experiment when you 
build a kindergarten, maybe you do it next to the elderly home because obviously the benefits of the kids 
having some elderly people that they can come and visit. And the elderly they like to have kids visiting, 
because it fights loneliness and things. So all these elements I think will definitely influence the way we 
think our cities and the way we design them. So I think now it has to be explained. And that's like a must. 
And then the extra layer will be what is this project about? And how can we rethink things? I think he also is 
a school is interesting, because maybe in the future the school doesn't contain into one building, maybe it's 
spread out in some ways or integrated in, you know, different elements of the city. I don't know. But I think 
that, that will be the future, is that we don't think of practice as one typology, but we need to rethink it. 
S 
Sebastian 
39:07 
I think we're going to try to change a bit into having a conversation about I don't know if you if you've heard 
about Darsø's innovation diamond. I was thinking to use this as tool, we've done this in the previous meetings 
and interviews as a tool of reflection to talk about innovation. This diamond consists of four dimensions. So, 
imagine that you have like a coordinate system, where you have like, an X axis and Y axis, and on the x axis, 
you have knowledge to the right, and you have not knowledge to the left. And these are not either/or it's like, 
you know, how does the organisation balance between what they already know and wanting to know more 
within that field of competence. And while also exploring new fields in the not knowing. It comprehends that 
the the research researchers are aware of what they don't know, and what they want to know more about. So 
how do you feel like the organization balances between the knowledge that they know they are experts in and 
the knowledge that they know, they don't know. It's quite tricky. 
O 
Manager 1 
40:43 
I think we have quite a good grasp of what we know. But also we’re starting to get an idea of what we don't 
know. And when we realize special stuff we don't know, we look into how we can know more about it. For 
example, we know that we should do a lot more of, you know, lifecycle analysis of buildings, even before 
you design them. So that's something that we're trying to do, or at least in the future, be able to do lifecycle 
analysis when we design them. Because when you design a building, you also know which element goes 
into, and then you have some rough idea of how long would you last? Like how long does it say?  I think the 
good thing with GXN is actually when we identify something that "oh, this we definitely need to do more" or 
that we're not capable of doing, then they would actually be proactive and look into how we gain more 
knowledge. For example, we've been a long time using engineers to do wind simulation on high rises, for 
example. And now we realized this is something that is important because we're designing more and more 
high rises. So now we actually have a new guy, Sean, who's developing that. So I think we have a pretty 
good grasp of when there's something that we don't know we try to carry that knowledge, maybe hiring 
people or developing new tools or working with someone that can help us with that. 
S 
Sebastian 
42:22 
Okay, see, that was a really good answer. So the y axis, you actually just touching upon it now, it's the 
relationship. Of course, it depends on what you are aware that you don't know and how you pursue to acquire 
this new knowledge. So, on this y axis you have in the top you have concepts where if the corporate 
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environment has already established fields that you move within. On the other side you have relations of how 
much you use each other to actually gain new knowledge, through conversation, you discover new new areas 
of interest for the organization. How do you feel like you deal with already specifically set concepts or 
relationships? You know, it's more about the flow of communication. How does that happen in the 
organization? 
O 
Manager 1 
43:38 
I think most of them come from the project, because in the end, our end product is in the building. So a lot of 
the new knowledge we gain and the flow of knowledge comes within the project team. So, for example, the 
project team that did Sydney fish market, for example, know a lot about fish markets. So that flow of income 
information is shared between that project team. And we have whenever we start a project, we have a process 
log. It's like a diary, but we have a date and you have in all the research to do, and that knowledge is actually 
quite strong and invisible, within the project team. But I think we definitely could be better at then afterwards 
when we're done, then take that general process log, and share it among the rest of the company. That we 
don't do actually, we only share the surface, the idea or the concept or anything. But there's a lot of 
knowledge that's gone into every project, that definitely can be shared a lot more. But it's quite a lot. It's like 
you're talking about like thousand pages of process logs. So I think that's something that we definitely could 
do a lot more of sharing knowledge. But I think it's also difficult because for example, a fish market is very, 
very particular for that typology, or an arena is also very particular. So I think definitely in that sense, the 
knowledge sharing is really good in the project team. And the longest that we do, and the research we do 
within the project is different there. We do many research, we do research for projects. Because it's a 
particular project, it has a particular program, it's located in a particular place. So all the research that we do 
for that to solve that problem are solved by projects. That's a lot of stuff. And then there's the overarching 
research that GXN is doing, you know, two PhD or two different foundations and grants. So there's several 
tracks, I would say, and the shorter track, which is the project-based, that knowledge is shared really well. 
And then the longer tracks, with Camilla with ther PhD, or Johan, that is shared, not so much because 
obviously they're into their project, and then I guess they will share it when it's done or asked to advise on 
something for projects. I don't know about answering the question. 
S 
Sebastian 
46:22 
Yeah, my interpretation from this answer is that you have several teams that are really good at developing 
these concepts and, you know, sharing these concepts, but the social relations, it's more about the network, is 
a person who is not an expert within a field allowed and invited to question certain things that the expert has 
said this is how it is, or is it you know, frowned upon to actually question these experts assumptions? 
O 
Manager 1 
47:03 
I think we are quite open. So it's definitely allowed to question and in project it gets questioned obviously 
because in projects you try to get the best out of the project. So obviously if someone disagree then we 
question it. So it's not something that you know, we don't do because we're not allowed to, everybody's 
allowed to question whether this is good enough? does it mean anything and things like that. So that's not an 
issue. 
S 
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Sebastian 
47:43 
Yeah, I think that answers it really well, I know it can be a bit complicated. You know, working with this 
innovation diamond, it will work much better if we could actually sit together and look at this diagram and 
place it out. It can be a bit difficult to explain her exact meaning with this innovation diamond. But I think I 
think as a tool of reflection, it helps us to comprehend some of these aspects of innovation. So I think we got 
through it all pretty well. 
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