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Foreword 

Schumpeter's approach that creative innovations often bring different markets and indus-

tries into a temporary market imbalance is widespread. Prominent examples for this are the 

first and second industrial revolution or the launches of various products and services from 

the company Apple (IPhone, IPad, ITunes, etc.). As a result of such innovations, diverse 

companies can establish themselves as new market leaders and well-established companies 

face the risk of getting overtaken or even eliminated. For many years, NOKIA had the su-

per power within the mobile phone sector and a couple of years after Apple’s innovations, 

regarding usability and touch screens, the market share of Nokia was 0 %. Such innova-

tions are creating additional value like experience, efficiency, solutions, etc. to users. 

Nowadays, a new wave of innovations known under the name Industry 4.0 is often dis-

cussed and both researchers as well as managers believe that their implications have a 

mayor effect on the entire way of doing business respectively on the global society. Typi-

cal applications of Industry 4.0 are Big Data, 3D Printing or Virtual Reality (VR). 

In this research, we focus on the technology of VR. This innovation allows people to get 

fully immersed within a computer-generated world, called VR. This generates new oppor-

tunities for companies and also clients. VR is at the moment often discussed within the 

fields of education, training, medicine or other disciplines. Another field in which VR is 

recently more and more considered is architecture. Companies and clients are both seeking 

for new technologies to reduce the prominent problem of gaps between communication 

transmitter and receiver. Customers are investing many resources in their projects and de-

serve to get the wanted result. In many cases however, they do not have the personal capa-

bilities, which makes it also difficult for architects who require a high set of skills to fulfill 

their customers’ needs, especially since the nature of every project is totally different. VR 

is seen as a possible solution to overcome these obstacles. The technology can contribute 

to closing the gaps regarding communication and may give the clients’ completely new 

experiences. In addition, the clients might become active co-creators, which is beneficial 

for the companies and the consumers. On the other hand the implementation of this tech-

nology is also associated with new problems such as high costs for implementations, or 

difficulties with the decision process for customers. 
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Within this study, we focus on the influence of VR on customer experience and co-creation 

processes within the field of architecture. Furthermore, it is essential to determine competi-

tive advantages, which architects who implement this technology can achieve. 

 

Gävle (Sweden), 2017/06/01       Dominik Ruggenthaler 

         Maximilian Waidhofer  
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Abstract 

Title: Business of “another World” – Virtual Reality (VR): Influence of Virtual Reality on 

consumer experience, co-creation and competitive advantage 

Course: Thesis for Master Degree in Business Administration 

Authors: Dominik Ruggenthaler and Maximilian Waidhofer 

Supervisor: Maria Fregidou-Malama, PhD 

Examiner: Akmal S. Hyder, PhD 
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Purpose: This study’s aim is to examine the influence of VR in the field of architecture 

and its contribution to create competitive advantages. 

Methodology: To collect empirical data, the research applied a qualitative and inductive 

approach. Semi-structured interviews with ten participants with different backgrounds are 

conducted. Furthermore, primary and secondary data obtained from existing scientific re-

sources built the base for argumentation. 

Findings & Conclusion: The main findings of the research are clustered in four groups. 

(1) VR planning creates a new service system and has an influence on the project perfor-

mance; (2) VR experience and (3) co-creation contributes to generate new competitive 

advantages; (4) the use of the technology is a trigger for architect companies to differenti-

ate compared to their competitors. 

Theoretical contribution: This is one of the few studies that combines VR planning with 

customer experience and co-creation. Furthermore, previous researches do focus on com-

petitive advantages in this context. The developed conceptual model identifies the impact 

of VR on competitive advantage generation within the architecture business. 

Managerial implications: The implication of VR leads to both new opportunities and new 

problems. On one hand, architects can embed their clients better in the planning stage, but 

on the other hand, customers might become overwhelmed by the multisided VR opportuni-
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ties. Also, it is outlined that a form of virtual planning will probably become an industry 

standard, which has to be adopted by architects. 

Limitations: Cost Leadership, one element of competitive advantages, is not explored 

through this study. Also, customer response of VR services has to be evaluated more deep-

ly. Therefore we suggest further research in those fields. 

Keywords: VR planning, co-creation, experience, competitive advantage, architecture 
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1 Introduction 

This study deals with the Topic “Business of another World – Virtual Reality (VR): Influence of 

Virtual Reality on consumer experience, co-creation and competitive advantage”. The Introduction 

part deals firstly with the Background of VR and Architecture in order to describe the phenomena 

and their relevance. Subsequently, the next subsection deals with difficulties, which custom-

ers/architects face, provide different perspectives on the topic and serves as base for the Research 

Questions (RQ’s) and Delimitations. The literature gap outlines why research within this specific 

area is needed. Based on the findings so far, the RQ’s are formulated in the next part and the re-

sulting objectives are elucidated. In the last subsection of the Introduction chapter we illustrate, 

what aspects of the theme are not discussed, additionally we give an overview about the research’s 

main chapters.  

1.1 Background of VR and Architecture 

VR is a type of visualization, which has experienced a big hype right now. Facebook, Sony, Mi-

crosoft, Google, High Tech Computer (HTC) are investing millions of dollars to enter the mass 

market for consumers. This new wave will make the technology mainstream and create new busi-

ness opportunities, because the technology is advanced and prices are affordable (Portman, Natapov 

& Fisher-Gewirtzman, 2015). 

It is not a new technology, as early computerized VR started in the late 1960’s. The first commer-

cial relies commence in the 1980’s and it was in 1990’s that the first attempt to introduce VR tech-

nology to the mass market occurred. So far however, it never became a mainstream customer prod-

uct (Barnes, 2016). Now, there is a new wave, since the “Oculus Headset” was launched successful-

ly in 2012. In 2014, Google published the blueprints for “Google Cardboard”, which turns a stand-

ard smartphone into a VR headset. Facebook and Oculus launched in cooperation with Samsung – 

the “Samsung Gear”, a mobile headset which is smartphone based. 2016 was the year that Samsung 

announced the “Gear 360”, Oculus the “Rift”, HTC the “Vive”, and Sony the “PlayStation VR” 

(Osarek, 2016). 

There are different forms of realities, VR, Augmented Reality (AR) and Mixed Reality (MR). A 

clarification of the differences and an explanation of the abbreviations can be found below (Osarek, 

2016; Barnes, 2016): 

 VR is a computer generated simulation and stands for a complete immersion into another 

world blocking the real world 
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 AR involves overlaying virtual information on top of the real world (e.g. Google Glass) 

 MR is somewhere between VR and AR, it places artificial information and objects into 3D 

space in real time (e.g. Microsoft’s HoloLens MR platform) 

Products could be marketed effectively by using VR headsets. For example, customers can test a 

new car before it is built or get an in-depth experience if a building or room meets their physical 

experiences (Osarek, 2016). 

In an age of rapidly changes, new technologies are developing and companies have to contend with 

a constant flow of new challenges. The topic of VR is currently extremely relevant. Samsung and 

Facebook foresee in VR, which was the key theme of the Mobil Word Congress 2016 (MWC), a 

billion dollar business. New opportunities are opening up for both customers and businesses. There 

are different approaches to market products and solutions (Osarek, 2016). According to Seth, Vance 

& Oliver (2011), companies that adopt the technology in an early stage can create competitive ad-

vantages within different sectors. 

It is interesting to see this potential from a business point of view, because the technology creates 

new business opportunities and customer focus in many types of industries, such as in the field of 

architecture. Nowadays, most architects work with common 2D blueprints, drawing programs, 

which enable 2D and 3D visualization. Furthermore, a rendering program and Photoshop is com-

monly used in order to represent the project in a photorealistic way (Hilfert & König , 2016). Ac-

cording to Martinez (2015), it is necessary to develop new visualization possibilities for customers 

within the field of architecture, so they can participate directly in the design process. The nature of 

this field requires comprehensive collaboration between architects and their customers, therefore it 

is important to have a good communication base, deliver experience and enable sustainable co-

creation possibilities (Christiansson, Sørensen, Rødtness, Abrahamsen, Riemnann & Alsdorf,  

2008). This contributes to create a final project outcome, which is satisfying for the customers as 

well as the architects. For VR planning common 2D and 3D computer plans can be converted into a 

virtual content (Yan, Clup & Graf, 2010). 

We are both interested in the field of business, technology and are rooted with the field of architec-

ture. Additionally we believe that there is a high potential for VR within this field and that the entire 

future business environment will be shaped through the influence of Industry 4.0, including VR. 

This is strengthened by several scholars (e.g. Li & Yang, 2017; Brettel, Friedrichsen, Keller & Ros-

enberg, 2014). For instance, developed countries consider Industry 4.0 as the core element for their 

future industrial development strategies (Li & Yang, 2017). Brettel et al. (2014) argue that the evo-
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lution of Industry 4.0 will have a considerable impact on the landscape of global industry and the 

creation of added values for customers. Thereby, VR will especially help to create added value 

through new customer insights while delivering real time information in order to allow the consum-

er to become co-creators (Brettel et al., 2014). As a result, we believe that it is both interesting and 

crucial to conduct research in this specific area. 

1.2 Problems of Architects with Customer Collaborations 

Innovations and setting trends are relevant for being sustainable successful within the fast changing 

global markets. New technologies and processes create new opportunities for companies as well as 

for customers, as a result companies can create temporary competitive advantages (Seth et al., 

2011). The importance of knowledge, innovations, and technologies are being recognized as an im-

portant strategic resource and can lead to new levels of quality, cost savings, and service 

(Donaldson & O'Toole , 2007). Many new technologies develop through the increasing speed of 

innovation.  

VR is one of these innovative technologies, which leads to an entire landscape of new possibilities 

(Seth et al., 2011). To clarify, VR means the complete immersion into another world blocking the 

real world (Osarek, 2016). Abishek, Judy & James (2011) define VR as a technology, which com-

bines multiple human-computer interfaces to provide various sensations (visual, haptic, auditory, 

etc.) and enables users to become submerged in a computer generated environment where interact-

ing by using natural human motions is possible. The goal of VR is to provide an “invisible inter-

face” where the user can interact with the virtual environment, as they would do it in the real world. 

This makes VR to a tool for simulating tasks (O'Brien, 2016). Virtual worlds like VR enable a clos-

er and richer interaction between customers and companies. This environment can enhance a crea-

tive way of collaboration while enabling space for innovation. The implementation of VR technolo-

gy facilitates co-creation practice, which is different from traditional applications (Kohler, Fueller, 

Stieger & Matzler, 2011).  

Experiences play an evident element in relationships between customers and companies. Firm’s 

competitiveness is getting more and more dependent on the co-production of external stakeholders, 

including consumers (Ballantyne & Varey, 2006). VR became more suitable for mass markets (con-

sumers, companies) through advances in the forms of high quality and affordable commodity hard-

ware. For instance, with headsets such as the “Oracle Rift”, different sectors are advised to deal 

with this technology in order to add value for their customers (Mures, Jaspe, Padrón & Rabunal, 

2016). These new devices offer new possibilities for companies in the context of business opportu-
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nities facilitating the creation of competitive advantages (Mures et al., 2016). VR enables emotional 

experiences, which facilitates customer loyalty. Companies can use this technology in differently. 

They can market their products and solutions with effectiveness while addressing customers’ emo-

tions (Osarek, 2016). 

According to Martinez (2015), architects need better ways to present 3D models. The current ways 

of visualization does not allow clients to experience physical characteristics, which results in a dif-

ficulty within the consumer co-creation experience. VR technology enhances collaborations. “Ef-

fective collaboration during the early design stage in architecture is a condition for effective overall 

design and construction” (Portman et al., 2015, p. 329). As an outcome, we focus on the architec-

ture branch. Collaboration with customers is of a high relevance in this field. VR offers an immer-

sive experience that improves spatial awareness with respect to a 2D artistic impression (de Graaf, 

2015). It provides an in-depth experience that allows clients to have assurance that the architecture, 

positioning and interior filling of the building meet their physical expectations. Common tools will 

not allow the user to compare the physical characteristics (height, length, width) (Martinez, 2015).  

Furthermore, companies (irrespective of the sector) have a problem to offer their customers satisfy-

ing experiences, especially from a long time perspective (e.g. Berry, Carbone & Haeckel, 2002; 

Meyer & Schwager, 2007; Verhoef, Lemon, Parasuraman, Roggeveen, Tsiros & Schleisinger, 

2009). Allen et al. (2005) formulate gaps between experience, which the companies believe to offer 

their customers and what the customers  finally experiences. The outcome is that 80 % of the com-

panies believe that they deliver their customers “superior experiences”, but just 8 % of them agree 

on that. The field of architecture has many facets and delivers the customers a comprehensive set of 

experience (Hekkert & Schifferstein, 2008). However it is becoming very difficult for architects to 

stimulate their clients’ individual desire for experiences since every project has a completely differ-

ent nature (Crilly, Maier & Clarkson, 2008). 

The phenomenon of customer co-creation attracts high attention recently. Companies are more and 

more seeking for creative customer based interactions (Prahalad & Ramaswamy, 2002). Gustafsson, 

Kristensson & Witell (2012) argue that every customer should be considered as a primary resource 

integrator. On the other hand, it is challenging for companies to develop resources to integrate their 

customers within the value creation processes (e.g. Prahalad & Ramaswamy, 2004; O'Hern & Rind-

fleisch, 2010). Hence not every customer has the personal capabilities to become a co-creator, as a 

result companies need to find solutions for embedding customer integrations (Seybold, 2006). 
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Last but not least, is it important for companies to establish an expression of competitive advantage, 

otherwise they will “stuck in the middle” (Porter, 1985). This is strengthened by Pertusa‐Ortega, 

Molina‐Azorín & Claver‐Cortés (2009) the authors add that firms, which are in a “middle-market” 

position, have a lack of clarity in their strategy formulation and it becomes hard to compete for such 

companies. As a result companies have to create a competitive advantage in order to survive (Miles 

& Darroch, 2006). 

1.3 Literature Gap 

VR is a current topic that creates brand new insights; and since it is affordable for the broad mass, it 

creates new business opportunities. Companies can have different approaches to market their prod-

ucts and solutions in an effective and emotional way (Osarek, 2016). 

Verhoef et al. (2009) argue that the importance of customer experience is indisputable, but investi-

gations and knowledge regarding this topic needs further research, because current findings are lim-

ited. Furthermore, the authors state: “To the best of our knowledge only a limited number of articles 

explore customer experience in depth from a theoretical perspective” (Verhoef et al., 2009, p. 31).  

The phenomenon of customer co-creation is limited examined to date and the developed findings 

provide only a narrow glance at this complex and multisided topic (O'Hern & Rindfleisch, 2010). 

Payne, Storbacka & Frow (2008) add the dynamic of customer co-creation and describe the multi-

tude manifestations of this phenomenon, as a result they suggest further research for the general 

nature of co-creation as well as its implications for different industries. 

Porter (1985) believes that technological improvements have an effect on a company’s competitive 

advantage and as a result, such improvements are seeking permanently for new findings. The incor-

poration of VR facilitates new possibilities for architects in the design process and further research 

is needed within this field to understand technological improvements, visualization enhancements, 

collaboration, etc. (Stouffs, Janssen, Roudavski & Tuncer, 2013). 

Several studies have been conducted regarding competitive advantages, customer experiences and 

customer centricity (e.g. Kohler et al., 2011;  Barnes, 2016), but not in the connection with VR in 

the field of architecture. Additionally, the rapid growth of technology issues regarding VR leads not 

just to advantages, but also to hurdles, which has not been determined and evaluated so far. 

To summarize, every pillar (experience, co-creation and competitive advantage) demands further 

research. In addition, they were never connected like this before and linked to the field of architec-

ture, which makes research within this context necessary. 



Introduction 

   6 

1.4 Objectives and Research Questions 

The aim of this research is to examine how VR influences customer experience, co-creation 

and its contribution to create competitive advantages within the field of architecture.   

Thereby, the study is based on the four main pillars: VR, Customer Experience, Customer Co-

Creation and Competitive Advantage. In order to determine this, we establish  three main RQ’s: 

RQ’s: 

1. "What is the effect of VR on the experiences of the architect’s clients?” 

2. “How does VR influence co-creation possibilities for the architect’s clients?” 

3. “How does VR contribute to the creation of competitive advantages for architects?” 

1.5 Delimitations 

The discussed phenomena (VR, customer experience, co-creation and competitive advantage) are 

related to several sub-phenomena, which are not relevant for this research. As a result, we will not 

investigate technical systems of VR. The technical structure of software, hardware and applications 

is not researched in this study. Just a short overview will be given to make the topic understandable 

and clear (see Annex 2 – Technical Perspective). There are different forms of virtual worlds (VR, 

AR, MR) within this study we focus mainly on VR. Also, the implementation of VR is associated 

with high costs, which will not be discussed during the research. 

The relations between VR, customer experience, co-creation and competitive advantage build the 

core for this research and side elements such as technological issues are briefly addressed. 

When we discuss customer experience, we address the general nature of customer experience and 

identify how VR helps to close experience gaps, known under Three D’s. Regarding co-creation, 

we illustrate its general development and different characteristic of co-creation and how VR is af-

fecting them. Last but not least, Porter’s element of competitive advantage (Focus, Cost Leadership 

and Differentiation) serves as the main pillar in this context. 

1.6 Content of the Chapters 

In order to accomplish the research aim respectively answer the RQ’s, we follow the illustrated 

chapter structure (Figure 1). The Figure outlines how we deepen our focus in the course of this re-

search and gives a chapter overview. In chapter one, we discuss the research background of 

VR/Architecture, the problems of architects with customer collaboration, outline the research gap, 

discuss the aim of the study and formulate RQ’s. Chapter two deals with previous literature in re-
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gard to the study and leads to the creation of a conceptual framework, which serves as a guide 

throughout the entire research. Chapter three is responsible for the conducted methodical approach 

of this study, including data collection, analyzing method or operalization. According to the devel-

oped theoretical framework and data collection, we will show  the extracted empirical data in chap-

ter four and analyze them within chapter five. The last chapter concludes the study through answer-

ing the RQ’s as well as summarizing contributions and determining illustrations. 

 

Figure 1: Process for conducting the study 

Key:  

 

 

Source: Own Illustration 
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2 Literature Review 

This chapter is divided into five subchapters. Firstly, we illustrate the nature of VR and how the 

theory links this phenomenon with architecture planning. Next, we explain customer experience and 

associated hurdles. Thirdly, this chapter outlines the relevance of co-creation. The last discussed 

phenomenon deals with the role of competitive advantages and possible manifestations. Finally, 

based on the theory we design a theoretical framework, which builds the core element of this chap-

ter. All subchapters are associated with VR and architecture planning. 

2.1 Virtual Reality 

To get a better understanding about VR, we start with some definitions and give a short overview 

later. Then, we illustrate chances and opportunities for business solutions, which VR provides. In 

this context, we focus on the business opportunity in architecture design. It has to be mentioned that 

we do not discuss the technical perspective within this research, but to give the reader an under-

standing, we outline some technical information under Annex 2 – Technical perspective. 

2.1.1 Definition 

VR is a computer-stimulated environment, which gives the user the experience of being present in 

this environment. This computer-generated reality is three-dimensional, it provides effects of a con-

crete existence without having a concrete existence. VR does not only provide immersions of vi-

sions, it also offers sound and tactile feedback (Desai, Ajmera & Metha, 2014). Biegel (2016) de-

scribes VR as “…the use of computer technology to create the effect of an interactive three-

dimensional world in which the objects have a sense of spatial presence”. According to Berg & 

Vance (2017), VR is set of technologies that enable  people to experience a world beyond reality. 

This technology delivers a human experience and is designed to take advantage of the information 

processing system. It replaces information of the reality with that of the virtual environment. The 

virtual worlds get stimulated from computer algorithms, displays render the simulation, and the 

human minds put this together to form the experience. If all this is well done the user has the feeling 

of being physically located in the virtual world (Berg & Vance, 2017).  

2.1.2 Chances and Opportunities for Business Solutions 

VR provides companies as well as customers the most realistic experience of a product, service or 

place without physical co-location (Barnes, 2016). This medium is able to deliver distinctive, high 

impact, memorable messages, engages audience and customer (Schmitt, 1999). VR can give the 

user the feeling of being there in person and creates thereby a new emotional dimension (Osarek, 
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2016). The experienced presence might even surpass the reality in some situations. The potential 

applications in business are in the sectors of entertainment, artistry and design, gaming, education 

and simulation, tourism and exploration, psychology and meditation, real estate and shopping, so-

cial and telepresence and architecture (Barnes, 2016).   

In order to avoid misunderstandings, we provide a video, which should help the reader to get an 

overview about the chances and opportunities for businesses. 

https://youtu.be/agaQy0HOjOQ  

2.1.3 VR and Architecture Design 

Virtual environments help architects to present their designs and concepts. This technology empow-

eres architects to express and explore their imagination with ease (Schnabel, Wang & Kvan, 2008). 

According to Burdea & Coiffet (2003), VR adds the dimensions of immersion and interactivity and 

allows exploration that is not possible with the traditional forms of representation. VR can be seen 

as a tool for architecture that enables going beyond the existing reality. This technology allows ef-

fective collaboration in the early design stage with several stakeholders and is a condition for effec-

tive overall design constructions (Koutsabasis, Vosinakis, Malisova & Paprounas, 2012). This ap-

plication can improve the designer-designer, as well as the designer-client collaboration.  

Yan et al. (2010) present a framework for integrating Building Information Modeling (BIM), which 

is used to transfer classic models into VR content. They integrate BIM with games technologies to 

provide an interactive and photorealistic walkthrough within a virtual environment. This allows the 

stimulation of physical dynamics and virtual user activities. Virtual game technologies are used for 

design disciplines due to their improved graphics, level modeling and character modeling. 

Figure Annex 1 (see Annex 1) shows the traditional BIM which is used by architects for the regular 

design and interaction process (Hilfert & König , 2016), whereas Figure Annex 2 (see Annex 1) 

illustrates the planning and design process in VR. 

In the field of architecture, the computer-generated images are an updated version of the hand 

drawn renderings of the past. VR can change the planning stage and bring it to a new level. Based 

on existing design software, you can convert 3D models and experience them in the VR (Halsey, 

2016). Furthermore, there is the possibility through new VR tools to create buildings and products 

intuitively in 3D space around them. With this tool, architects and designers have the opportunity to 

collaborate scenes by designing while being immersed in them. 

https://youtu.be/agaQy0HOjOQ
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To experience what happens in such a planning/design process we have a link below, which shows 

an architect using VR game-developer software Unreal Engine in combination with the HTC Vive 

glasses and motion controller (Mairs, 2016). 

https://youtu.be/SLfW2WbpIHE 

According to Martinez (2015), architects need a new way to present 3D models. At the moment, 

they design their buildings and let their customer watch a video rendering of how it will look. The 

method of videos, photos and snapshots for visualization does not allow the customer to get an ex-

perience of the proportion of walls, windows, doors, etc. 

2.2 Customer Experiences 

This section declares the nature of customer experience. Here, we illustrate experience gaps and 

show the Three D’s in order to close them. Then, we give an overview about general aspects of con-

sumer experience within the field of architecture. This subchapter concludes with the link between 

customer experience, VR and architecture. 

2.2.1 The complexity of Customer Experiences 

Customer experience is described as “…the internal and subjective response customers have to any 

direct or indirect contact with a company” (Meyer & Schwager, 2007, p. 2). According to Meyer & 

Schwager (2007) direct contact is associated with customers’ initiations such as purchase, use and 

service, e.g. the consummation of a product. In contrast, indirect contact involves unplanned en-

counters to the company’s product, brand, worth of mouth (WOM) recommendations, etc. e.g. 

when a consumer correlates a sound with a brand. 

According to Berry et al. (2002), it is recently becoming more and more important to manage value 

creation for their customers in the form of experience delivery. This is strengthened, for instance by 

Verhoef et al. (2009), as the researchers believe that the creation of “superior” customer experience 

is one of today’s central objectives in business environments. The customer experience comprises 

every facet of a company’s offering, including quality of customer care, advertising, the style and 

functions of packaging, product and service features, usability and reliability (Meyer & Schwager, 

2007).  

On the other hand, many scholars discuss the high complexity of creating sustainable customer ex-

perience (e.g. Berry et al., 2002; Meyer & Schwager, 2007; Verhoef et al., 2009). For instance, Ber-

ry et al. (2002) argue that companies need to develop an understanding of the customer’s journey. 

Companies often have a totally different perception of experiences they deliver to their customers, 

https://youtu.be/SLfW2WbpIHE
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compared to the actual experience evaluation of their customers (Verhoef et al., 2009). This phe-

nomenon is illustrated via a survey of the customers of 362 companies, conducted by the BAIN & 

Company institute (Figure Annex 3– see Annex 1). 80% of the observed companies believe that 

they deliver “superior” experiences to their customers, yet 8% of the surveyed customers describe 

their experiences as “superior” (Allen et al., 2005). Figure Annex 3(see Annex 1) outlines the men-

tioned gap between a company’s own assessment of their delivered experiences and the actual 

agreement of their clients.  

To close the discussed gap, it is suggested that companies apply actions, which are associated with 

the Three D’s: design, deliver, and develop capabilities (Allen et al., 2005). Thereby, all D’s are 

somehow connected with the customer’s experience. 1st Design: Companies often fail to connect 

the knowledge about their customers with what they really offer them, e.g. differentiated experience 

prepositions. This is strengthened by Mosley (2007) who believes that customer experiences serve 

as key triggers for essential differentiation constructs, such as the 7 P’s of marketing. 2nd Delivery: 

Firms identify that they are responsible for the entire customer experience. Yet, the relevant em-

ployees, who are responsible for the final delivery, often reflect as the least respected and empow-

ered group within an organization. For instance, a call center manager illustrates this as follows: As 

long as we are treated as second-class citizens in charge of protecting management from ‘pesky 

customers,’ our company will fail to keep our promises” (Allen et al, 2005, p. 5). To overcome this 

hurdle, it is important to decode customers’ real needs and motivate the frontline employees (Berry 

et al., 2002). 3rd Develop Capabilities: It is important to deliver the customer experiences on daily 

basis to build up a successful business environment from a long-term perspective. To do so, compa-

nies have to develop special capabilities, for instance American Express finds a way to track cus-

tomers, which might have problems with the activation of their card (Allen et al, 2005, p. 6). This is 

strengthened by Verhoef et al. (2009) the scholars believe that it is essential for firms to develop 

strategies to facilitate sustainable customer experience. 

Furthermore, several authors discussing the close connection between consumer experiences and 

consumer co-creation possibilities (e.g. Prahalad & Ramaswamy, 2002; Grönroos & Voima, 2013). 

For instance, the experienced communication quality between companies and clients enable co-

creation possibilities (Prahalad & Ramaswamy, 2002). 

2.2.2 Customer Experiences in the field of Architecture Design 

Architecture design gives several opportunities to deliver the consumer experiences, inclusive stim-

ulation of senses, classifications of meaning and different forms of emotional response (Hekkert & 
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Schifferstein, 2008). To create “superior” experiences, architects have to establish good service 

landscapes (visualization, software’s, communication, etc.) as well as to ensure that the final prod-

uct satisfies the consumer’s expectations, both adapted to meet the consumer’s individual prefer-

ences (Crilly et al., 2008). 

This is illustrated through the following example, architecture design “…can be appreciated for 

their perceptual properties (e.g. color, shape, texture), attributed with certain qualities (e.g. com-

fortable, reliable, adaptable) and they can elicit different feelings (e.g. curiosity, satisfaction, irrita-

tion). This variety of interpretations is relevant not just to the physical products of industrial design, 

but also to the forms and spaces of architecture, the user interfaces of software applications, and 

the outputs of many other design activities […] Interpretation cannot be reliably controlled because 

different people will construct different meanings depending on factors such as context, motivation 

and values” (Crilly et al., 2008, pp. 16-17). 

Several researchers discuss the high relevance of communication between architects and consumers 

in order to design, deliver and develop (see Three D’s) “superior” experiences (e.g. Noor & Sheng, 

2011; Dinh, Lee, Niyato & Wang, 2013). To succeed in doing so, modern technology and software 

applications such as cloud computing, VR, Customer Relationship Management Software (CRMS), 

etc. serve as key elements and enhance both the service experience as well as the satisfactory expe-

rience with the final product (Crilly et al., 2008). This is strengthened by Noor & Sheng, (2011) and 

also Dinh et al. (2013). As a result, architects need better ways to present 3D models, because the 

current ways of visualization do not allow clients to experience physical characteristics (Martinez, 

2015). 

2.2.3 Customer Experiences and VR in the field of Architecture 

VR enables development of customer experience, which can include emotional connection with a 

brand, knowledge to solve a customer service support problem, or the purchase of a product. To 

achieve customer experience, businesses try to provide memorable events for customers. Customer 

experience can be generated through technologies like VR by creating holistic experiences that in-

tegrate personal experiences into an organized whole (Barnes, 2016). 

VR provides many possibilities to facilitate new customer experiences/insights, enhances their qual-

ity, helps to understand individual customer needs and serves to satisfy them (Dunston, Arns, 

Mcglothlin, Lasker & Kushner, 2011).  

In the field of architecture, VR can help to improve the communication between both parties; and 

3D models can be better customized and experienced by the audience (Martinez, 2015). 
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2.3 Customer Co-Creation 

We first define the phenomenon and discuss the most relevant manifestations. Following this, we 

link customer co-creation with architecture, and finally with VR. 

2.3.1 Nature of Customer Co-creation 

Piller, Ihl & Vossen (2010, p. 1) define customer co-creation as an “… active, creative and social 

collaboration process between producers and customers, facilitated by the company. Customers 

become active participants in an open innovation process of a firm and take part in the develop-

ment of new products or services”. Other researchers see this similarly, for instance Romero & Mo-

lina (2011, p. 448) define co-creation as “…corporations processes for co-creating goods, services 

and experiences in close cooperation with experienced and creative consumers, tapping into their 

intellectual capital, and in exchange rewarding them for what actually gets co-produced, co-

manufactured, co-developed, co-designed, co-serviced, and/or co-processed”. 

The relevance of customer co-creation attracts recently high attention in the field of doing business, 

since today’s market landscape is becoming highly competitive and companies are overstrain to 

create sustainable added-value for their customers (Prahalad & Ramaswamy, 2002). Customer co-

creation is thereby seen as a key resource to successfully develop new services or products 

(Gustafsson et al., 2012). 

Two different approaches of co-creation have to be distinguished. Firstly, the “co-creation for use” 

whereby the customer co-creates for his/her individual benefit. Secondly, in contrast to the first ap-

proach, the objective of “co-creation for others” is based on the motivation that innovative co-

creation processes could bring also advantages for other customers (Humphreys & Grayson, 2008). 

Gustafsson et al. (2012) argue that the applications of the two mentioned forms are depending on 

the nature of the industry and also at a company’s resources.  

The co-creation literature mostly differentiates between four expressions of co-creation: co-

designer, co-innovator, customer as marketers/branders and co-socially-responsibility actors (e.g. 

Romero & Molina, 2011; Lee, Kim & Kim 2011; Gustafsson et al., 2012). 

Customer as Co-Designer: A relatively small group of consumers give firms inputs for service or 

product developments and possible content adaptions and most of the customers decide which ad-

justments should be selected or not (O'Hern & Rindfleisch, 2010). According to Humhreys & Gray-

son (2008), customers can become co-designers in order to fulfill their individual needs (“co-

creation for use”). This assumption goes hand in hand with the opinion of Romero & Molina (2011) 
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they argue that customers can adjust and co-develop the design of products and services according 

to their personal preferences. 

Customer as Co-Innovator: Nowadays, companies are seeking more and more for customer driv-

en innovations, the main reasons for it are the high costs of R&D and its uncertainty of success 

(Romero & Molina, 2011). This is strengthened by Edvardsson & Tronvoll (2013) the scholars add 

that modern technologies enable customer driven innovations in two forms. Firstly, individual ac-

tors (customers) can integrate their know-how and skills in order to facilitate innovativeness. Sec-

ondly, specific software’s gives companies the opportunity to monitor them better and as a result 

leads the quality of data to new innovations. For instance, IKEA customers can build different vir-

tual models and test them, thus customers become co-innovators, and IKEA can benefit of both the 

individual consumer creation as well as clustering data in order to facilitate innovations 

(Edvardsson, Enquist & Johnston, 2005). 

Customers as Marketers/Branders: WOM takes as prominent role in the context of marketing. 

Through technological services (e.g. blogs, social networks, etc.), customers can communicate their 

messages with a wide spreading effect nowadays (Romero & Molina, 2011). As a result, customers 

interact with each other and also with the company, which could be critical as well as beneficial for 

marketing, branding and advertising activities, because consumers are empowered (Hegel & 

Armstrong, 1997). 

Customer as Co-Social-Responsibility actors: The relevance of social responsibility is recently 

attracting more focus. Thereby it can be understood as a “…concept which encourages all actors in 

society (e.g. organizations, governments, citizens) to consider the interests of their local community 

and society at large by taking responsibility for their activities in their surrounding districts and the 

environment in all aspects of their daily-life” (Romero & Molina, 2011, p. 453). Based on this new 

trend, “conscious consumers” can have a major impact on a company’s social behavior and also on 

customers’ buying habits (Aburdene, 2007). As an outcome, companies provide “conscious con-

sumers” interacting platforms in order to co-create services and products, which meets customers’ 

economic, environmental and sociological expectations (Romero & Molina, 2011). 

Improvements in information and communication technologies such as Web 2.0 or CRMS are key 

drivers for the interaction between both parties, facilitating customer co-creation in all of the four 

mentioned expressions (Romero & Molina, 2011). Gustafsson et al. (2012) argue that technologies 

of this kind enable companies to promote customer centricity. And future customer experiences will 

be based on deeper interactions between the company and the customer, which will lead to co-
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created value (services and products) (Prahalad & Ramaswamy, 2002). The customer’s experience 

and co-creation processes are interacting and are mainly based at technological innovations 

(Romero & Molina, 2011). 

In the customer co-creation literature the phenomenon is typically linked with customer experiences 

(e.g. Christiansson et al., 2008); O'Hern & Rindfleisch, 2010; Gustafsson et al., 2012). For instance, 

Gustafsson et al. (2012) state that the cornerstone for the individual’s co-creation condition is built 

on ideas extracted from experiences that have triggered their understanding for such processes. Or, 

customer experience and co-creation processes are constantly interacting (Romero & Molina, 

2011). This is similarly seen by Gustafsson et al. (2012), as the authors add that the interaction be-

tween both elements will enhance the likelihood of project success. 

2.3.2 Customer Co-Creation in the field of Architecture Design 

Recently, there has been an increasing focus on opportunities in order to enhance the quality of ar-

chitects planning process and as a result the final project outcome, thereby reflects consumer co-

creation as a key trigger (Christiansson et al., 2008). This is strengthened by Ordanini & Pasini 

(2008) the scholars argue that in the field of architecture design durable, broad and deep collabora-

tions of the service provider and its receiver are elementary during the entire service chain. Begin-

ning with the earliest steps to the end stages of specific implementations in order to build a collabo-

ration bridge between both actors. Moreover, the architecture company collaborates in-depth with 

customers to achieve one shared goal (Gustafsson et al., 2012). One important driving force for 

change is, according to Christiansson et al. (2008, p. 248), “…the opportunity for users to develop 

and articulate real needs concerning for example different functionalities of a building and its 

parts, but also on artifacts supporting the actual needs capture and requirements formulation dur-

ing building design”. 

According to Gustafsson et al. (2012) co-creation processes within this area enhance the value-in-

use, they can decide what should be delivered and even tailor solutions for specific needs. This goes 

hand in hand with the assumption of Füller, Hutter & Faullant (2011) they believe that individuals, 

who are co-creating, enjoy this process and feel instead of pure effort some kind of reward. Seybold 

(2006) sees a challenge for co-creation within the field of architecture based at the fact that just a 

few ranges of consumers have the personal capabilities in doing so. This is supported by Ordanini 

& Pasini (2008) the researchers argue that just a small percentage of consumers have the necessary 

creativity for it. As a result, it is becoming difficult for most consumers to truly become co-creators. 

In contrast, Christiansson et al. (2008, p. 248) believe that the modern end-users are participative, 
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creative, self-organizing and community oriented, as an outcome they are becoming within the field 

of architecture design “true” co-creators and their knowledge is important to achieve a satisfactory 

result.  

As already mentioned, co-creation processes are facilitating high opportunities, but also challenges 

are caused through organizational settings, as well as misunderstandings based on knowledge 

asymmetries or difficulties in application processes (Christiansson et al., 2008). Many scholars dis-

cuss the relevance of technological innovations for enhancing outcome and overcoming hurdles 

(e.g. Christiansson et al., 2008; Ordanini & Pasini, 2008; Füller et al., 2011). As already mentioned 

in the Introduction part (1.1), it is necessary to develop new visualization possibilities for customers 

within the field of architecture, which allows them to participate directly in the designing process 

(Martinez, 2015). For instance, improvements such as BIM (Figure Annex 1- see Annex 1) and VR-

Modelling (Figure Annex 2– see Annex 1) could arouse a new era in the field of architecture plan-

ning, enabling consumer co-creation on an advanced level (Christiansson et al., 2008). 

2.3.3 Customer Co-Creation and VR in the field of Architecture 

New technologies like VR enable new design processes (Sanders, 2005). Involving users as co-

creators during product or services development can result in creative ideas while making the cus-

tomer feel highly valued (Kristensson, Matthing & Johansson, 2008). 

The aim for embedding VR innovations in the field of architecture is to establish information and 

communication technologies in order to integrate the consumer’s creativity in the designing pro-

cess, to define the consumer’s individual needs and requirements on the final building respectively 

its functionality (Christiansson et al., 2008). Martinez (2015) declares VR innovations as a key 

driver for consumer co-creation within this sector. The expert within this field argues that in a VR 

designing process actors “…can regroup objects into layers, replace proprietary materials and split 

a building into multiple files” (Martinez, 2015, p. 2).  

This is strengthened by Christiansson et al. (2008). Furthermore, they see three major advantages 

VR implications, linked between architecture and co-creation. 1st it helps to determine user trends in 

the fields of behavior, motivation and value, which consequently will lead to new service advance-

ments. 2nd consumers can actively participate at the planning process of their building; it increases 

their quality of experiences and also their feeling for ownership. 3rd VR enables innovation and cre-

ative architecture designing processes, whereby the company can learn from its customers. 
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2.4 Competitive Advantage 

In this part, we define competitive advantage and discuss several approaches. We also consider 

technology as a competitive advantage, which allows us the transition to VR and the field of archi-

tecture. Furthermore this subchapter combines customer experience and co-creation with competi-

tive advantage. 

Competitive advantage is a cornerstone in the field of strategic management and influences the dif-

ferences in performance among companies. Ansoff (1965) was one of the first scholars who defined 

competitive advantage as isolated or particular features of individual product markets, which gives a 

company a superior competitive position. Whereas Porter (1985) states it is the company’s ability to 

create dominant value for its customers. This can be reached by offering lower prices like the com-

petitors for equivalent benefits or by giving the buyers unique benefits that offset higher prices. 

More recently, Sigalas & Pekka-Economou (2013) identified two streams of competitive advantage. 

First, there is competitive advantage in terms of performance, such as economic profits, benefit-cost 

cap, superior financial performance, high profitability, above average returns. Second, there is com-

petitive advantage in terms of sources or determinants like, technologies, cost leadership, product 

features, set of resources and capabilities, finally differentiation.  

To persuade customers to purchase products or services of a company, it is important to develop a 

competitive advantage against competitors. It can be said that competitive advantage is an achieve-

ment of superior performance vis-à-vis competitors through differentiation, product/service or 

brand identity and focus on product or market niches to be viewed as a leading specialist, and offer-

ing customer value. Competitive advantage is one of the core components of a marketing strategy 

and is not easy to achieve (e.g. Dibb, Simkin, Pride & Ferrell, 2012; Ghodeswar, 2008). 

Marketing strategist Porter (1985) identifies the so-called generic routes of competitive advantage 

and generated a framework (Figure Annex 4 – see Annex 1), which illustrate three strategies to ex-

amine a company’s basis for competing (e.g. Dibb et al., 2012; Pertusa‐Ortega et al., 2009). 

Cost leadership: For the success of this strategy, tight cost controls are essential. This involves a 

low cost base, often associated with high market share and economic of experience. Usually, cost 

leadership is used by only one organization. Applied by the company with the lowest cost base and 

best experience (e.g. Dibb et al., 2012; Tanwar, 2013). 

Differentiation: Can be achieved through several of variants like creative and innovative products, 

brand design, novel distribution channels, pricing, customer service policies etc. Companies adapt 
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this strategy to have a distinct advantage or differentiate to the competitors (e.g. Dibb et al., 2012; 

Tanwar, 2013). 

Customer Focus: For companies it is important to be close to the market and to acquire the right 

target group. Especially for small size companies that do not achieve cost leadership or maintain 

significant differentiation. Therefore, it is necessary to meet customers’ needs while gaining reputa-

tion of being experts or specialists in a particular area of activity (e.g. Dibb et al., 2012; Tanwar, 

2013).  

Companies who do not achieve competitive advantage can get “stuck in the middle”. It is important 

to mention that it is usually not possible to follow all three strategies for developing competitive 

advantage (e.g. Dibb et al., 2012; Pertusa‐Ortega et al., 2009). 

2.4.1 Competitive Advantage and Technology 

Business-level capabilities are complex bundles of knowledge and skills that can lead to superior 

asset utilization and/or customer service. According to Ghingold & Johnson (1998), better technical 

knowledge leads to better technology management. These improvements in technology manage-

ment will create key competences and create specific leadership positions for the company, which is 

called competitive advantage (Ghingold & Johnson, 1998).  

Technology can have a significant impact on competition. It has a significant importance when it 

affects a company’s competitive advantage or industry structure. Therefore it is to mention that 

technology can have an effect on both, cost and differentiation (Porter, 1985). To conclude, tech-

nical capabilities are necessary features that enable market driven companies to address the market 

and create a competitive advantage (Ghingold & Johnson, 1998). 

Several scholars have recognized that utilization of technology leads to benefits like, cost reduction, 

quality improvements, new product developments, more successful competition, etc. and can there-

fore be related to competitive advantage (e.g. Porter, 1985; Ghingold & Johnson, 1998; Sigalas & 

Pekka-Economou, 2013). Innovations are crucial for being successful in today’s business. To 

achieve competitive advantage, it is necessary to apply new technologies and processes to challeng-

es faced in engineering design practices (Seth et al., 2011). 

One of these new technologies that can lead to a competitive advantage is VR (Halsey, 2016). VR 

changed the way of performing mathematical simulations, visualization, and decision-making. This 

technology enables users to become more immersed, which makes VR to an ideal tool for simulat-

ing tasks that require frequent and intuitive manual interaction. With the different kinds of sensation 
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(visual, auditory and haptic) an increased sense of being presence in a computer generated scene is 

created (Seth et al., 2011). Computer illustrated 3D renderings can create an accurate feeling for a 

building. Whereas VR allows the user to walk through a virtual place and see details (Halsey, 

2016). This experience is seen by Halsey (2016) as a competitive advantage, because the customer 

experience the building on a more visceral level. It allows designers to import concepts into virtual 

environments during the early design stage and fixture requirements (Seth et al., 2011). According 

to Berg & Vance (2017), VR value is difficult to comprehend without experiencing it firsthand. 

Doubtless, VR is still an emerging technology and many companies keep their practice private to 

maintain a competitive advantage (Berg & Vance, 2017).  

2.4.2 Customer Experience and Co-creation/Competitive Advantage 

To provide the customer with sustainable experiences can create competitive advantages for com-

panies (Allen et al., 2005). The authors believe that companies, which are able to close the experi-

ence gap (Figure Annex 4– see Annex 1), can create a competitive advantage. This goes hand in 

hand with the opinion of Woodruff (1997) the scholar sees consumer experiences as a key element 

to develop competitive advantages.  

Romero & Molina (2011, p. 448) indicate with the following statement the outcome of customer co-

creation on competitive advantages: “… this new value co-creation approach, organizations are 

trying to re-invent their strategies by participating in collaborative networks in order to maintain 

their competitive advantages through the emergence of new value creation practices […]”. To 

achieve a competitive advantage, companies have to build up resources and capabilities to sense 

market trends, create a strong band with customers and develop innovative products/services 

(O'Hern & Rindfleisch, 2010). All points are associated with customer co-creation, sensing market 

trends (e.g. Christiansson et al., 2008), building strong customer relationships (e.g. Romero & Mo-

lina, 2011) and creating innovative products and services (e.g. Edvardsson et al., 2005). 

2.5 Theoretical Framework: From VR to Competitive Advantage within the 

Field of Architecture 

In this subchapter we develop a theoretical framework (Influence of VR on Architecture Business), 

based on the key findings extracted from the literature review. Thereby, opinions and surveys of 

experts, scholars and researchers build the cornerstones for argumentation. The resulting construc-

tion illustrates examined phenomena, with determined attributes and correlates them with each 

other. 
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Table 1 outlines the key findings of the Literature Review, thereby all argumentations are connected 

with links between general theory and VR theory. The numbers in the link column are associated 

with the connections (influence and interaction) of the theoretical framework (Figure 2). 

Link Phenomena Key Statements for developing the Framework Theory 

 

VR in Archi-

tecture Plan-

ning 

VR helps to improve communication quality. Martinez (2015) 

Architects can visualize and present better through the 

technology. 

Schnabel et al. (2008); Burdea 

& Coiffet (2003) 

VR improves the interaction process with clients. Portman et al. (2015) 

VR offers solutions for real time planning processes. Mairs (2016) 

1 

Influence of 

VR on Cus-

tomer Expe-

rience 

Experience is deeply connected with emotions and VR can 

help to satisfy them. 

Berry et al. (2002); Dunston 

et al. (2011); Allen et al. 

(2005) 

VR generated experience contributes to a higher project 

outcome. 

Koutsabasis et al. (2012); 

Allen et al, (2005) 

VR is a tool to improve customer centricity and evaluating 

their needs, extracted from experience. 

Dunston et al. (2011); Crilly 

et al. (2008); Allen et al. 

(2005) 

VR technologies enable the creation of high and tailored 

customer experience on a daily basis. 

Osarek (2016); Allen et al 

(2005). 

2 

Interaction 

of VR on 

Customer 

Co-Creation 

(Piller et al., 

2010) 

VR facilitates the customers as co-creator to fulfill their 

own needs. 

Christiansson et al. (2008); 

Humphreys & Grayson 

(2008) 

Enables new opportunities for embedding the customers’ 

creativity. 

Christiansson et al. (2008); 

Romero & Molina (2011) 

Helps to identify new customer needs and trends. Crilly et al. (2008); 

Christiansson et al. (2008); 

Romero & Molina (2011) 

Customers become co-branders through the technology. Romero & Molina (2011) 

3 

Interaction 

between 

Customer 

Experi-

ence/Co-

Creation 

Customer experience builds the cornerstone for successful 

co-creation. 

Romero & Molina (2011) 

Not every customer has the capability and motivation to 

become a co-creator, mostly since they do not have the 

relevant experience. Customer co-creation leads also to 

new experiences. 

Gustafsson et al. (2012) 

4 

5 

6 

The influ-

ence of VR 

on competi-

tive ad-

vantages 

Modern technology affects competitive advantages in the 

fields of cost leadership and differentiation. 

Porter (1985); Tanwar (2013) 

A new service identity leads to competitive advantages. 

 

Edvardsson & Tronvoll 

(2013) 

Dibb et al. (2012) 

Capabilities, which lead to higher performance, are direct-

ly associated with the creation of competitive advantages. 

Sigalas & Pekka-Economou 

(2013) 

Customer Focus: Meet the customers’ needs and tailor 

solutions. 

Dibb et al. (2012); Tanwar 

(2013) 

Creating customer experience on a high level contributes 

to establishing competitive advantages.  

Allen et al. (2005); Woodruff 

(1997) 
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A firm’s innovativeness is a key driver for the establish-

ment of competitive advantages. Co-creation is hereby 

relevant. 

O'Hern & Rindfleisch (2010); 

Romero & Molina (2011); 

Christiansson et al. (2008); 

Edvardsson et al. ( 2005) 

Table 1: Guideline for the Theoretical Framework 

Source: Own Illustration 

 

From VR to Competitive Advantage within the Field of Architecture 

 

Figure 2: Theoretical Framework: From VR to Competitive Advantage within the Field of Architecture 

Key:  

 

 

 

Source: Own Illustration  

 

The figure above (Figure 2) illustrates the established theoretical concept of this research. It is based 

on the findings of the literature review outlined under Table 1. The concept begins with the element 

of VR for architecture planning. The sub elements are derived from the authors Martinez (2015) for 

Communication, Schnabel et al. (2008); Burdea & Coiffet (2003) within Visualization and Presen-

tation, Portman et al. (2015) discuss the interactions, which VR promotes and finally, Mairs (2016) 

argues that VR offers real planning solutions.  

Link number 1 describes the influence of VR on the customer’s experience. The elements within 

this pillar are based on the Three D’s of experience by Allen et al. (2005) and additionally connect-

ed to the field of VR: VR can satisfy the need for emotion (Berry et al., 2002; Dunston et al., 2005), 
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extracted experience contributes to a higher project outcome (Koutsabasis et al., 2012), VR im-

proves the customer centricity (Dunston et al. 2011; Crilly et al., 2008) and finally the creation of 

customer tailored experience (Osarek, 2016). 

The second link shows interaction, which VR enables though customer co-creation opportunities 

(Piller et al., 2010). The first function (Own Needs) is associated with the theory of Humphreys & 

Grayson (2008) and transferred to VR by Christiansson et al. (2008). An essential part of this cor-

nerstone is based on the co-creation forms, according to Romero & Molina (2011). Furthermore, 

these elements are connected to the field of VR: Customer Creativity (Christiansson et al., 2008), 

Identify customer needs and trends (Christiansson et al., 2008; Crilly et al., 2008). 

The connection between customer experience and co-creation (link 3) is based on the argumentation 

by Romero & Molina (2011), respectively Gustafsson et al. (2012). Both groups of scholars believe 

that the customer experience builds the cornerstone for co-creation capabilities. Gustafsson et al. 

(2012) add that  co-creation enables   acquirement of experiences on a new level. 

Finally, the links 4, 5 and 6 describe how VR in general, customer extracted customer experience 

and co-creation can contribute to creating competitive advantages for architects. Therefore, the fol-

lowing competitive advantages are illustrated: Cost leadership and differentiation (Porter 1985; 

Tanwar, 2013), service identity (Edvardsson & Tronvoll, 2013; Dibb et al., 2012), performance 

(Sigalas & Pekka-Economou, 2013), focus (Dibb et al., 2012; Tanwar, 2013), new experience (Al-

len et al., 2005; Woodruff, 1997) and innovations (O'Hern & Rindfleisch, 2010; Romero & Molina 

2011; Christiansson et al., 2008; Edvardsson et al., 2005).  



Methodology 

   23 

3 Methodology 

This chapter gives an overview about the research design of this study. All relevant methods get 

explained. Furthermore, this section provides information on how the empirical data was collected 

and analyzed. 

3.1 Research Design 

In this research, a qualitative method was used to investigate the aim of the study. To understand a 

social phenomenon better, a qualitative approach is suitable (Bryman & Bell, 2015). The theoretical 

framework of the research was based on a hermeneutical literature review.  

Occurred theoretical gaps were closed by an inductive approach. All relevant pillars were discussed 

individually, while previous opinions and work of scholars formed the cornerstone for argumenta-

tion. Such a proceeding can be used to build new theoretical perspectives, based on already devel-

oped expertise and observations of real life issues (Berger-Grabner, 2013). 

The inductive methodology was applied through a qualitative approach in the form of interviews. 

The main aim to apply a qualitative method is to understand and interpret phenomena, based on the 

response of studied subjects in order to close previous research gaps (Fletcher, De Massis & 

Nordqvist, 2016).  

3.1.1 Qualitative Research  

A qualitative research provides a central contribution to theory building (Eisenhardt, 1989). It refers 

to a range of interpretive methods to describe, decode, translate, and come to terms with meaning of 

certain naturally occurring phenomena (Van Maanen, 2006). A qualitative method can be used to 

gather information to support the literature review and includes semi-structured interviews 

(Cameron & Molina-Azorin, 2011). It is focused on an interpretive, naturalistic approach to gather 

members in the context where they are generated (Denzin & Lincoln, 2005). One of the main 

strengths of qualitative research is to study phenomena that are not available or accessible else-

where (Silverman, 2006). In this study, a qualitative research was used to get a deeper understand-

ing as well as receive clear answers from our respondents to answer our RQ’s. 

3.1.2 Data Collection – Primary and Secondary  

To collect data, a number of different data collection strategies can be used. Primary and secondary 

data collection has advantages and disadvantages. First, primary data are data that are collected for 

a specific research problem and use therefore procedures, which fits the research problem best. 

Whenever primary data are collected, new data are added to the existing store of social knowledge. 
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This method of gathering new information of a particular issue, measures new and previous data, 

and analyzes and compares research (Hox & Boeije, 2005). In this study, primary data were collect-

ed through semi-structured interviews. A semi-structured interview is a general structured inter-

view, where the interviewer can interfere, it is a flexible technique for small-scale research (Drever, 

1995). 

Secondary data refers to information that is accessible (Bryman & Bell, 2015). For some social re-

search question it is also possible to use already collected data from existing research or for other 

proposes than research, like official statistics, administrative records and other accounts kept by 

organizations (Hox & Boeije, 2005). As a result, secondary data was embedded in this research.  

3.1.3 Interviews 

An established method for primary data collection is the interview survey (Hox & Boeije, 2005). It 

is a form of data collection strategy and a common method in management and social research. 

Qualitative interviews have been categorized in various ways. Interviews expand the process of data 

collection and the process of information being gathered (DiCicco-Bloom & Crabtree, 2006). The 

authors DiCicco-Bloom & Crabtree (2006, p. 314) describe the sense of an interview approach as 

follows: “While all interviews are used to get to know the interviewee better, the purpose of that 

knowing varies according to the research question and the disciplinary perspective of the research-

er”. In our research, we used a semi-structured interview format. This is a common approach and 

can be occur for groups as well as for individuals. The interview is generally organized around a set 

of open-ended questions, but during the dialog other questions can emerge between interviewer and 

interviewee (DiCicco-Bloom & Crabtree, 2006).    

3.1.4 Inductive Approach 

The inductive approach is described as a systematic procedure for analyzing qualitative data. There-

fore, it is likely that the analysis is guided by specific goals. According to Thomas (2006) inductive 

analysis uses detailed readings of data to derive concepts, themes, or a model through interpreta-

tions made from the raw data by an evaluator or researcher. Strauss & Corbin (1998) have a similar 

description of the inductive approach. First, the research begins with an area of study and second, 

extracted empirical data allows formulating the theory. Therefore was this approach suitable for this 

study. 

3.1.5 Hermeneutical Literature 

The hermeneutical approach is the discovery of a texts meaning through interpretation and reinter-

pretation. It can be used for any type of texts. An assemblage of texts is the basis a hermeneutic 



Methodology 

   25 

approach (Bernard , 2011). It describes the literature review process, which consists of literature 

searching, classifying and mapping, critical assessment, and argument development. Furthermore, 

the hermeneutic approach develops understanding and insights of a literature (Boell & Cecez-

Kecmanovic, 2014). As a result we applied a hermeneutical approach to develop our theoretical 

model. 

3.1.6 Positivism 

The key focus is to discover unknown, but actual facts (Silverman, 2006). Therefore, measures or 

other representations are developed to uncover deterministic, causal relations amongst variables. 

Furthermore, hypothesis gets tested that specifies the expected relationships anticipated by theory 

(Gephart, Jr., 2013). In the course of this research we implemented such a design to identify new 

facts and determine correlations between the phenomena.  

3.1.7 Population and Sample 

There was the possibility to collaborate with several business partners within the fields of architec-

ture and VR. However, we believed that it is better to carry out research independently of a collabo-

ration partners, because pre-programmed conflicts of interest between the individual parties would 

have affected the quality of the work. This independent approach was important because expertise 

from a wide variety of interfaces such as architecture, VR-technology, universities, customers were 

of the highest relevance for the work. Especially, since it was not possible to collect the required 

data from a single company. Interviews were conducted with experts in the fields of VR and archi-

tecture. In addition, we wanted to incorporate the view of costumers, to get an understanding of 

how they think about the technology and which potentials they discuss with regard to the issue. 

Therefore, we collected data from ten semi-structured interviews. The ten people who got inter-

viewed were scaled in four propends for the field of architecture, three professionals (two of them 

were VR architects) and one upcoming professional (student), three experts for VR and three con-

sumers. Table 2 shows an overview of the characteristics from experts as well as customers, which 

we embedded within this research. The interviewees were treated anonymously. 

3.1.8 Limitations of used Research Method 

The aim of a qualitative research is to give detailed and complete information. Ambiguities, which 

are unavoidable in human language, can be recognized in the analysis. Findings cannot be extended 

to wider populations with the same degree of certainty, because they are not tested whether they are 

statistically significant or not (Atieno, 2009). 
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3.1.9 Interview Channels 

The collection of interviews can be done in several ways (Vogl, 2013). A face-to-face interview is 

the most common approach. Telephone interviews or interviews via the internet are also possibili-

ties. These so called computer-mediated communication tools are processes through which messag-

es are electronically transferred. This can be done in synchronous (in real time) and asynchronous 

(independent from time and place) manners. Examples for computer-mediated communication are 

e-mail and web conference tools. Each approach has advantages and disadvantages (Opdenakker, 

2006).  

In this research, the interviews were conducted via Skype and telephone. The reason for this was the 

geographical distance to the interview partners. The used interview language was English or Ger-

man. The following Table (Table 2) gives information about the interviewees and data collection. 
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Code Status 
Professional 

role(s) 

Experi-

ence 

(Years) 

Employer Gender Connection to the topic 
Lan-

guage 

Loca-

tion 
Date 

Duration 

(min) 

EXPERTS 

VRA1 Expert 
Executive 

Director 
8 VRtisan Male 

Is the director at a London based VR architect 

office. He has deep knowledge in architecture and 

also regarding VR. 

Homepage: http://www.vrtisan.co.uk/ 

E UK 2017/12/04 25:37 

VRA2 Expert 
Owner, 

Founder 
20 

Arch Vir-

tual 
Male 

As owner and finder of a VR architect company, 

he is an expert in the fields of architecture as well 

as VR. His company provides VR planning main-

ly for big projects but also some smaller ones 

within the U.S. 

Homepage: http://archvirtual.com/ 

E U.S.A. 2017/05/03 32:40 

VRAS Expert 
VR Archi-

tect Student 
1 

The New 

School 

“PAR-

SONS” 

Female 

Currently enrolled in the famous University of 

“PARSONS” in New York. The university is a 

leading institute for modern design. VR planning 

is deeply embedded in the student’s curriculum. 

Homepage: Parsons: 

http://www.newschool.edu/parsons/ 

E U.S.A. 2017/04/23 23:51 

A Expert Architect 6 

Wants not 

to be men-

tion 

Male 

As a young, motivated and talented architect he is 

always on the lookout for opportunities to satisfy 

customers’ needs. Expertise in the field of archi-

tecture builds a core element for this research. 

D Austria 2017/04/22 19:45 

VR1 Expert 
Professor for 

modern IT 
21 

University 

of Applied 

Science 

Krems 

Male 

Expert of applied and technical aspects within the 

field of VR. Previous researches in the field and 

co-founder of an alliance between several univer-

sities in the area of VR. Also known as one of the 

major experts for VR in Austria. 

Homepage: https://www.fh-

krems.ac.at/de/aktuelles/artikel/virtual-reality-

brille-fuer-kmu-entwickelt/#.WRdNkU21vuo 

D Austria 2017/04/24 34:02 

http://www.vrtisan.co.uk/
http://archvirtual.com/
http://www.newschool.edu/parsons/
https://www.fh-krems.ac.at/de/aktuelles/artikel/virtual-reality-brille-fuer-kmu-entwickelt/#.WRdNkU21vuo
https://www.fh-krems.ac.at/de/aktuelles/artikel/virtual-reality-brille-fuer-kmu-entwickelt/#.WRdNkU21vuo
https://www.fh-krems.ac.at/de/aktuelles/artikel/virtual-reality-brille-fuer-kmu-entwickelt/#.WRdNkU21vuo
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VR2 Expert 

Professor for 

Innovation 

Technolo-

gies, CEO 

3 

University 

of Applied 

Science 

Krems, 

NÖGIG. 

Male 

Lecture for modern technology issues such as 

Industry 4.0, including VR. Awarded by the state 

of Austria for his expertise in technical infrastruc-

ture development. 

Homepage 1: https://www.fh-krems.ac.at/ 

Homepage 2: https://noegig.at/ 

D 
Ger-

many 
2017/04/25 26:16 

VR3 Expert 

Software 

developer, 

Founder of a 

VR-Startup. 

1 Innerspace Male 

He is the founder of a VR Startup and provides 

the society new VR solutions 

Homepage: https://www.innerspace.at/ 

D Austria 2017/05/03 47:32 

CUSTOMERS 

   
Latest     

Experi-

ence 

       

C1 
Cus-

tomer 

Sales Man-

ager 
3 TRM Male 

He has consumed architecture services in many 

cases. 
D Austria 2017/04/24 16:43 

C2 
Cus-

tomer 

CEO, Build-

ing Commit-

tee 

Perma-

nently 

Abwas-

serverband 

Hohe Tau-

ern 

Male 
Consuming architecture service previously on a 

private as well as on a professional level 
D Austria 2017/04/24 27:39 

C3 
Cus-

tomer 

Restaurant 

Manager 
1/2 

Hotel 

Deutschme

ister 

Female 

Former provision was within the field of con-

struction. Has recently collaborated with archi-

tects. 

D Austria 2017/04/21 15:41 

Table 2: Insights about Interviewees 

Source: Own Illustration 

https://www.fh-krems.ac.at/
https://noegig.at/
https://www.innerspace.at/
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3.1.10 Operationalization 

The interview questions were based on the findings of theory. We used four different clusters to 

generate the needed information. The clusters were divided in VR-Architects, VR-Experts, Archi-

tects, and Customers. To answer the RQ’s, the interview questions were linked to the research gap. 

The following table (Table 3) gives the reader an overview about the interview questions, their con-

nection to the literature part and the associated RQ’s.   

Cluster Question Category Theory 
Contribu-

tion 

VR-

Architects 

1. Since when are you work-

ing/studying in the field of archi-

tecture? Background No theory 
General 

knowledge 

2. Since when do you use VR? 

3. What additional value in contrast 

to traditional planning offers VR 

for an architecture business as well 

as for the customers? 

VR 

Customer 

experience 

Customer 

co-creation 

Competitive 

advantage 

All theories of Table 1 RQ 1, 2, 3 

4. What is the purpose of using VR 

technologies within your firm? 

5. How difficult is it to build up re-

sources in order to deliver VR on a 

daily basis? 

Customer 

experience 

Berry et al. (2002); Dunston et 

al. (2011); Allen, et al. (2005); 

Koutsabasis et al. (2012); Crilly 

et al. (2008); Osarek (2016) 

RQ 1 

6. How does the customer benefit 

from your VR approach? 

VR 

Customer 

experience 

Customer 

co-creation 

Competitive 

advantage 

All theories of Table 1 RQ 1, 2, 3 
7. How does the company benefit 

from your VR approach? 

8. What affect has the implementa-

tion of VR on your brand? 

9. Does the implementation of VR 

connected processes enable any 

advantages over competitors? 

Competitive 

advantage 

Porter M., (1985); Tanwar 

(2013); Edvardsson & Tronvoll 

(2013); Dibb et al. (2012); 

Sigalas & Pekka-Economou 

(2013); Allen et al. (2005); 

Woodruff (1997); O'Hern & 

Rindfleisch (2010); Romero & 

Molina (2011); Christiansson, et 

al. (2008); Edvardsson et al. 

(2005) 

RQ 3 

10. Do you think architecture students 

should deal with VR; respectively 

universities should offer courses? 

Background No theory 
General 

knowledge 

Architect 
1. Since when are you working with-

in the field of architecture and for 

which company you work right 

Background No theory 
General 

knowledge 
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now? 

2. What is your professional role and 

are you connected to VR? 

3. What kind of programs do you use 

in order to plan your projects? 

4. How do you enable visualization 

to your clients? 

Customer 

experience 

Berry et al. (2002); Dunston et 

al. (2011); Allen, et al. (2005); 

Koutsabasis et al. (2012); Crilly 

et al. (2008); Osarek (2016) 

RQ 1 

5. How important is Collaboration 

with the customer in order to fulfill 

the needs of both parties? Customer 

experience 

Customer 

co-creation 

Berry et al. (2002); Dunston et 

al. (2011); Allen, et al. (2005); 

Koutsabasis et al. (2012); Crilly 

et al. (2008); Osarek (2016); 

Christiansson, et al. (2008); 

Humphreys & Grayson (2008); 

Romero & Molina (2011); Gus-

tafsson et al. (2012) 

RQ 1, 2 6. Which problems do customers 

have nowadays to experience 

physical characteristics/spatial 

awareness in the planning stage? 

7. How important are technological 

advances in order to overcome the 

hurdles? 

VR 

Competitive 

advantage 

Porter M., (1985); Tanwar 

(2013); Edvardsson & Tronvoll 

(2013); Dibb et al. (2012); 

Sigalas & Pekka-Economou 

(2013); Allen et al. (2005); 

Woodruff (1997); O'Hern & 

Rindfleisch (2010); Romero & 

Molina (2011); Christiansson, et 

al. (2008); Edvardsson et al. 

(2005); Martinez (2015); 

Schnabel et al. (2008); Burdea 

& Coiffet (2003); Portman et al. 

(2015); Mairs (2016) 

RQ 3 

8. What advantages could you see if 

architects use VR in their planning 

stage and interaction stage? 

(Watch: 

https://youtu.be/SLfW2WbpIHE) 

VR 

Customer 

experience 

Customer 

co-creation 

Competitive 

advantage 

All theories of Table 1 RQ 1, 2, 3 

9. Do you think architecture students 

should deal with VR; respectively 

should offer courses? 

Background No theory 
General 

knowledge 

VR-

Experts 

1. Since when do you occupy within 

the field of VR? 
Background No theory 

General 

knowledge 
2. What is your professional role and 

are you connected to VR? 

3. What additional value can VR 

deliver its customers? 
VR 

Customer 

experience 

Customer 

co-creation 

Competitive 

advantage 

All theories of Table 1 

 
RQ 1, 2, 3 4. What can be the purpose for a firm 

to use VR? 

 

https://youtu.be/SLfW2WbpIHE
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5. How difficult is it to build up re-

sources in order to deliver VR on a 

daily basis? 

Customer 

experience 

Berry et al. (2002); Dunston et 

al. (2011); Allen, et al. (2005); 

Koutsabasis et al. (2012); Crilly 

et al. (2008); Osarek (2016) 

RQ 1 

6. How can consumers benefit of a 

VR approach? 

VR 

Customer 

experience 

Customer 

co-creation 

Competitive 

advantage 

All theories of Table 1 

 
RQ 1, 2, 3 7. How can a company benefit of a 

VR approach? 

8. What affect do you think has the 

implementation of VR on a 

Brand/Firm? 

9. Does the implementation of VR 

connected processes enable any 

advantages over competitors? 

Competitive 

advantage 

Porter M., (1985); Tanwar 

(2013); Edvardsson & 

Tronvoll(2013); Dibb et al. 

(2012); Sigalas & Pekka-

Economou (2013); Allen et al. 

(2005); Woodruff (1997); 

O'Hern & Rindfleisch (2010); 

Romero & Molina (2011); 

Christiansson, et al. (2008); 

Edvardsson et al. (2005) 

RQ 3 

10. What potential do you see for this 

technology in the field of architec-

ture? 

VR 

Customer 

experience 

Customer 

co-creation 

Competitive 

advantage 

All theories of Table 1 RQ 1, 2, 3 

11. Where do you see the challenges 

for companies to implement VR? 

Customer 

experience 

Berry et al. (2002); Dunston et 

al. (2011); Allen, et al. (2005); 

Koutsabasis et al. (2012); Crilly 

et al. (2008); Osarek (2016) 

RQ 1 

Consum-

ers 

1. When did you engage lastly with 

an architect as a consumer? 
Background No theory 

General 

knowledge 

2. How was your experience about 

the planning stage? 

Customer 

experience 

Berry et al. (2002); Dunston et 

al. (2011); Allen, et al. (2005); 

Koutsabasis et al. (2012); Crilly 

et al. (2008) 

RQ 1 

3. Which tools did the architect use 

to interact with you? 

4. How difficult is it for a customer 

to experience the physical charac-

teristics /spatial awareness in the 

planning stage? 

5. How easy was it for you to express 

yourself within the planning stage? 

Customer 

experience 

Customer 

co-creation 

Berry et al. (2002); Dunston et 

al. (2011); Allen, et al. (2005); 

Koutsabasis et al. (2012); Crilly 

et al. (2008); Osarek (2016); 

Christiansson, et al. (2008); 

Humphreys & Grayson (2008); 

Romero & Molina (2011); Gus-

tafsson et al. (2012) 

RQ 1, 2 



Methodology 

   32 

6. What advantages could you see if 

architects use VR in their planning 

stage and interaction stage? 

(Watch: 

https://youtu.be/SLfW2WbpIHE) 

VR 

Customer 

experience 

Customer 

co-creation 

Competitive 

advantage 

All theories of Table 1 RQ 1, 2, 3 

7. Which kind of additional value 

could this technology facilitate? 

8. Would you, as a customer, specifi-

cally look for an architect who of-

fers VR and are you willing to pay 

more for this extra service? 

Background No theory 
General 

knowledge 

Table 3: Overview of interview questions and link to theory 

Source: Own Illustration 

3.1.11 Presentation of Empirical Findings 

The empirical findings were gathered from ten interviews and were presented in six subheadings. 

Interviews were conducted with experts in the fields of architecture and VR, and also with custom-

ers to gain an external point-of-view. The interviews served as cornerstone for the formulation of 

the subheadings. They were named as follows: 

 Nowadays Architecture Planning and the need for new Technologies  

 VR in Architecture  

 VR and Customer Experience 

 VR and Customer Co-Creation 

 VR and the contribution to Competitive Advantage 

 Forecast on the Future 

At the end of Empirical Part (Table 4) we illustrated the empirical findings structured in themes and 

the respondent’s patterns.  

3.1.12 Analyzing Method 

The use of a research method depends on many different variables, such as the research field, the 

authors' experience or the orientation of the RQ (Berger-Grabner, 2013).  As a result not every topic 

with its contexts is appropriate for every method available. In this study we have used a thematic 

analysis, which is suitable to identify and analyze themes and patterns created through the collected 

qualitative data (Lacey & Luff, 2001). 

 

 

https://youtu.be/SLfW2WbpIHE
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To give a structured overview and analyze the data we have used the following approach (Lacey & 

Luff, 2001): 

 Transcription of the data: Illustration of interview data 

 Organizing of the data: Giving the respondents codes to connect the illustrated empirical da-

ta with the interview transcriptions 

 Familiarization: Reading and summarizing of the data in order to ensure the quality of the 

formal analysis 

 Coding: Identify similarities between the respondents (patterns) 

 Themes: Development of defined categories 

 

The purpose of this approach is to evaluate if theories and the empirical data are matching. There-

fore, the new insights of the gathered empirical data serve either to strengthen previous literature or 

create new findings for a certain research area (Berger-Grabner, 2013). Our identified themes are 

outlined in point 3.1.11, furthermore gives Table 4 an overview about the key findings and patterns 

of this study. The Tables 5 – 9 give a summary of how the newly collected information differs or 

supports the opinion of previous research. Finally, based on this new knowledge we had developed 

a new conceptual model (Figure 3). 

3.1.13 Reliability and Validity 

Reliability and validity are important to measure the quality of a research. It should demonstrate the 

rigor and trustworthiness. Yin (2013) states that it is necessary to consider the quality of a research 

and take therefore the reliability and validity into account. This is strengthened by Golafshani 

(2003), who states that validity and reliability are two factors that every researcher should consider.  

There are a number of different forms of validity, two of them are external and internal validity. 

External validity is needed for generalizing findings of a study and ensures that the conditions of the 

study are representative. Internal validity addresses the reason for the outcome of the study 

(Roberts, Priest & Traynor, 2006). Greener (2008) argued that internal validity is about the causali-

ty. However, we took external validity into account, by interviewing 10 interviewees and general-

ized their answers in some way. Such a sample size is suggested by to create valid and reliable re-

sults (Creswell, 2013). 

Reliability is a concept for testing or evaluating the research. For testing or evaluating a qualitative 

research, the most important issue is quality. To ensure reliability, examination of trustworthiness is 

crucial (Golafshani, 2003). Therefore, it is to consider to which extent the results of a study are re-
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peatable in different circumstances (Roberts et al., 2006). The study objective is to ensure that fu-

ture researchers get the same results, with the same procedures (Yin, 2013). 
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4 Empirical Data 

Based on the theoretical framework and the methodology design, we illustrate in this chapter the 

empirical findings in a structured way according to the guideline discussed under 3.1.11. At the end 

of the section we show a summary of the empirical data. 

4.1 Nowadays Architecture Planning and the need for new technologies 

Expert A mentions that nowadays most architects work with common 2D blueprints, drawing pro-

grams, which enables 3D visualization. Furthermore, a rendering program and Photoshop is com-

monly used in order to represent the project in a photorealistic way. This is also what all of the cus-

tomers (CA1, CA2 & CA3, 2017) have experienced. 

All interviewees agree upon that communication and collaboration between the customer and the 

architect forms the major cornerstones for successful project fulfillment. For instance, CA2 (2017) 

has stated: 

“…the exchange of information between architects and customers has a big impact on 

the quality of the final result. So it matters how good an architect can listen? How well 

he put himself in the perspective of the customer? How good the architect can ask 

questions, in order to meet the customer’s wishes? That all are qualities an architect 

should have, if he wants to deliver the customer a good product”.  

All experts strengthen this statement.  

On the other hand, most consumers have no knowledge and imagination to understand characteris-

tics such as space relationships, spatial awareness, physical characteristics etc. (VRA1, VRA2, 

VRAS, VR1, VR 2, CA1, CA2 & CA3, 2017). E.g. VRAS (2017) mentions:  

“Clients often have problems with the imagination, because they have problems with 

space understanding and visualization”. 

 Or:  

“Biggest challenges are that nobody can read blueprints or CAD drawings as they are 

very difficult to visualize so we create architectural illustrations and animations, but it 

has nothing to do with how we actual experience architecture in the real world” 

(VRA2, 2017). 
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VRA2 (2017) demonstrates that it is especially important, within the field of architecture, that cli-

ents get what they imagine/want:  

“Buildings are most complex things that people build, they are extremely risky, com-

plex, there is a lot of stakes and they are very expensive. There is a lot of financial risk 

involved and also a lot of physical resources. They worldwide mind set get much more 

sensitive to sustainability and design buildings get sensitive to the environment”.  

VR1 (2017) supports this as he believes that building constructions require many resources and ca-

pabilities to have the final outcome as expected. 

Technological improvements are essential to close the gap between what customers expect and fi-

nally get. For instance, expert A (2017) outlines that:  

“Technological innovations are important for architects, there was a big change in 

3D planning since I was at the university, […] there is a time saving compared to for-

mer hand drawing”.  

C2 (2017) agrees as for him it is relevant for architects as well as for the customers to develop new 

technological solutions, which helps to close gaps from several perspectives within the planning 

process. Several experts and customer underline this assumption (VR1, VR2, VRA1, VRA2, C1 & 

C2, 2017). 

4.2 VR in Architecture 

Most of the interviewees emphasize the relevance of VR technology in order to overcome discussed 

hurdles (see 4.1). VR offers possibilities to enhance the communication quality between the archi-

tect and consumers. For instance, VRA1 (2017):  

“Key benefits of VR in the construction industry are that it streamlines the communi-

cation process, e.g. when you explain something with words often the information gets 

lost; VR helps by decision making”.  

Or VR1 (2017):  

“…it is a tool for communication and mediation”. 

 This is also strengthened by VR3 (2017):  

“…communication gets more effective through VR because it offers a better understand-

ing”.  
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This is also seen similarly from a customer perspective, all customers believe that the VR technolo-

gy could close the communication gap regarding skills and other barriers.  

“I think the tool of VR can help to enhance the communication quality between cus-

tomers and architects […]” (C1, 2017).  

However, for C3 (2017) the tool has not a deep influence on the communication process between 

both parties. 

Customers have a high demand on visualization possibilities, especially when buildings get more 

complex, or when the customers do not have the imagination for it. Usual 2D and standard 3D 

models do not solve these problems. Now, VR helps to visualize projects on a new level and gives 

forecasts on the final project outcome. This is demonstrated for example by the VRA2 (2017):  

“It is like we creating a crystal ball and enable our clients to look into the future of a 

building project and see what the future will look like to make better decisions and 

make sure that the building we create is also the building the client needs”.  

On the other hand, it is also important that the content of the VR is on a high level, otherwise archi-

tects will have a negative customer response (VR2, 2017). This is also supported by the VRA2 

(2017), as he believes that the visualization and the 3D VR has to be on a top level in order to deliv-

er a positive customer response. 

A project presentation with VR tools improves the imagination of the customers and enables the 

opportunity to make direct changes while presenting. This means that there is an increased interac-

tion between customers and architects because customers can imagine characteristics better and 

intervene directly in the planning process. VR presentations give a clear advantage compared to 

typical presentation tools (VRA2, 2017). This is also outlined by the VRSA1 (2017):  

“It is also a unique method for presenting projects, it leads to less misunderstandings 

and it is easier to make adjustments”.  

VR3 (2017) has a similar opinion:  

“For a company it is a great tool for presentation, because it creates emotions”. 

In terms of planning, the opinions of the experts differ. Expert A (2017) sees in VR no tool for 

planning:  
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“…I see no advantage, because the planning on the computer with the drawing pro-

grams is relatively fast and easy. I believe that the normal planning is faster and more 

exact. In this context I see VR more as a visualization tool instead of a planning tool”.  

The VR-Experts and VRA-Experts have consent and believe that common programs (e.g. CAD-

drawings) will be used for planning; but converting programs (e.g. IrisVR, Inside VR & AR) help 

to bring the graphic or sketch up models in a VR. So, it is more a tool for visualization than a plan-

ning tool. On the other hand, VR offers the possibility for real time planning, which means that cus-

tomers and architects can interact in a computer-generated environment and can collaborate in real 

time. VR1, VR2 & VRA1 (2017) see a major advantage of VR in real time planning for the future, 

but argue that the technology is not advanced enough at the moment to implement it. In contrast, 

VRA2 (2017) already applies real time planning within his company, and therefore he developed 

his own application. He described the process as follows:  

“…with the “merge creator” we can have several people at the same time in VR to-

gether. We have a VR headset here, the client has one, the instruction company has 

one, and the real estate developer has one. We create the application and send it to all 

of them and meet there at a certain time let’s say at 9 o’clock we meet inside the build-

ing put on our headsets and we can see each other, we can talk to each other, we can 

point the things, we can model things in real time, we can share ideas. It is a whole 

different world. People have no idea what’s coming. We are just at the beginning. It 

will become a pretty major change in the way we practice architecture” (VRA2, 

2017). 

4.3 VR and Customer Experience 

Respondents are united when it comes to VR and its positive influence on the consumers’ emotions 

in the architecture planning stage. They emphasize that VR can lead to a new area of delivering 

consumers emotions and functions, which was not possible on the same level in the past.  

“For the customer it is a big advantage, because nowadays technologies do not create 

emotions, but VR can do it, which is important since a building is something emotion-

al. The 1st big advantage is that the customer can put himself in the future, and 2nd the 

customers can make changes easily through the entire planning stage” (VR1, 2017).  

This goes hand in hand with the following statement of VR2 (2017):  
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“Architects can deliver new experiences and emotions to their clients through the use 

of the technology. I’m sure that the experience generated through VR is much more 

valuable compared to classical blueprints or pictures”.  

Furthermore, there is a consensus regarding emotions of characteristics that the VR technology pro-

vides. Often, customers have problems with determining dimensions, space and proportions. Now, 

consumers are able to emotionally evaluate if the future project outcome is suitable with the use of 

VR. For instance, it is  

“…helpful to create emotions because the client can be in the space and experience 

the space by itself. Clients often have problems with the imagination, because they 

have problems with space understanding and visualization. It is an easy way to show 

the ideas” (VRAS, 2017).  

One of the interviewees mentioned that there might be also problems with all the emotional func-

tions, which the technology creates, because customers tend to become overwhelmed, as a result of 

all the possibilities offered by VR (C1, 2017). 

Architects should deliver customer’s experiences within the planning stage that are close to the ex-

periences they face on the final project (A, VR1, VR2, VRA1, VRA2, VRAS & C2, 2017). VRA2 

(2017) sees a big hurdle in this process and means  

“Several times in the past view years we have helped our clients to catch major mis-

takes. They thought they understood the building and they didn’t”. 

Now, VR is beneficial for eliminating confusions and misunderstandings of the end design. As a 

result, the customers are more satisfied, because the experiences that the architect offers matches 

with those the customers have received (VRA1, 2017). This is also supported by the VRA2 (2017), 

and therefore, the expert uses the following example:  

“In some cases we created a VR model from the rabbit file and the client told us, oh 

you did it wrong, you build the VR model wrong. I answered, look at the rabbit file this 

is actually what you are getting. They had no idea”.  

VR helps to understand the future building and delivers experience in the designing stage. VRA1 

(2017) argues VR is especially beneficial since:  

“What you see is what you get” (VRA1, 2017).  
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Also, VR1 (2017) argues that the customer experience gets onto a new level through the usage VR 

functions. As well as VR1 (2017) who states that customers can generate experience by VR that 

gives a forecast of the future so architects can easier deliver what they promise and uses therefore 

the following words:  

“…customers can experience things like different light irradiations (morning, day, 

night). How does a room feel in summer or winter? Also colors and other things like 

position of doors can be experienced” (VR1, 2017). 

On the other hand, all customers believe that the use of VR would not have changed the quality of 

the final design, because all of them have a good spatial awareness. For instance:  

“In my case the result wouldn’t be another one with using VR, because I’m really sat-

isfied with the result, which was achieved” (C3, 2017).   

Expert A (2017) experiences that his firm can also facilitate the expectations of the consumer’s ex-

periences on a same level through the combination of classical visualization tools (e.g. BIM) and 

milestone meetings. An additional challenge is to provide the exact project result as the customers 

have experienced, within the VR planning process (C1, C2 & VR2, 2017).  

“I believe it can also come to problems, because the things what I experience in the 

VR (colors, textures, dimensions, etc.) has to be exactly the same at the real design, 

because deviations would lead to dissatisfaction” (C1, 2017). 

All respondents agree upon that it is really important to meet the customer’s individual needs. It is 

for architects necessary to tailor each project to the specific requirements of the customer (A, 2017). 

On the other hand, it is often really challenging to connect the knowledge and communication gap 

between architects and customers (C1, C2 & C3, 2017). Experts believe that the technology of VR 

can contribute to identify the customer’s individual needs with increased accuracy. For instance, 

VR2 (2017) mentioned:  

“VR simulations on consumers enable completely new opportunities for market re-

search what moves the customer? What does he want? What emotions do he has?”  

Also VRAS (2017) sees the beneficial side of the tool, in the possibility of decoding the consumer’s 

wishes. However, with the multitude of possibilities of VR, it might become difficult for the cus-

tomer to recognize his own needs and wishes (C1, C2 & VR2, 2017).  
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“The variety of possibilities that the tool allows can make decisions for the customer 

more difficult. But this depends on the customer’s maturity” (C1, 2017).  

VR2 (2017) recommends a simple solution for this issue. He thinks that architects and programmers 

have to restrict customer applications in order to not overwhelm them. 

The technology of VR contributes to deliver the customer sustainable experiences as well as en-

hancing its quality on a daily basis, but companies must also provide resources for this (VR1, VR2, 

VR3, VRA1, VRA2 & VRAS, 2017). However, the implementation of VR requires resources such 

as knowledge, good hard- and software solutions and continuous investments. Know-how is a basic 

requirement to implement VR and deal with it in daily business (VR2, VRA1 & VRAS, 2017). 

 “Companies need employees who are familiar with the subject matter and who are 

trained on it” (VR2, 2017).  

Maturity of software and powerful devices build further cornerstones for a successful implementa-

tion (VR1, VR2, VR3, VRA1, VRA2 & VRAS, 2017).  

“…need the software’s and strong computers, which handle the program and create 

VR” (VRAS, 2017). 

VR1, VR2, VR3 & VRAS (2017) believe that it is expensive to embed VR technologies within a 

company’s landscape. VR1 (2017) means:  

“…the technology is not completely developed, so early adopters will face some ex-

penses, because standard interfaces are not available at the moment.” 

4.4 VR and Customer Co-Creation 

Most respondents believe that VR co-creation in the field of architecture is associated with the ful-

fillment of dreams of the individual (V1, V2, A, C1, C2 & C3, 2017). According to V1 (2017), VR 

is a good tool to realize small as well as big projects. Expert V2 & VRA2 (2017) think beyond and 

believe that the co-creation opportunities of VR are relevant for creating standardized designs and 

layouts. In the case of VRA1 (2017), this already applies as he designs major projects and custom-

ers set new standards, which are already applied in other projects on a high scale. 

There is the believe VR contributes to the innovativeness of the firms (VR2 & C2, 2017). As a re-

sult of VR co-creation, customers can take part in the open innovation process. Therefore, two dif-

ferent approaches are outlined. First, direct participation of the customer:  
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“I think Open-Innovation is in this context a good key word. Customers can become 

Innovators and other customers rate these innovations. This way, companies can 

standardize this innovation, also practical for special niche solutions” (VR2, 2017).  

Second, companies become more innovative because the technology of VR helps to track the cus-

tomer’s needs and serves therefore, as a market research tool. For instance, trends, behavior, etc. 

can be identified more easily. This gains the knowledge and the capabilities of the architects (VR2 

& C2, 2017). However, not every customer has the capability or willingness to take part in this pro-

cess (VR2, C1 & C2, 2017).  

Customers will increasingly recommend architects who use VR (VR1 & VRA1, 2017). For in-

stance, VR1 (2017) stated:  

“Also the branding effect will be major, because customers love to interact and expe-

rience new emotions, so customers will use WOM and other tools such as social net-

works to recommend the architects, which use the technology”.  

VRA1 (2017) supports this and believes that, especially online, WOM will be positively affected. 

Also C1 & C2 (2017) agree and would recommend such architects. However, C3 (2017) outlines 

that other criteria are more important in order to recommend an architect. 

Additionally, VR co-creation opportunities help to establish environmental sustainability, because 

stakeholders of projects interact and consider social aspects as an outcome more deeply (VRA2, 

2017).  

The respondents also mentioned problems in the context of VR co-creation. Firstly, technology is 

not ready yet to offer customer co-creation on a high level (VR1, VR2, VRA1 & VRA2, 2017).  

“VR also helps for interaction. There are ways for collaboration, but VR is not so far 

at the moment that the construction industry can profit from it. It is coming in the next 

couple of years where people can collaborate in real time. At the moment it is like do a 

pair of work and discuss it in VR during and learn from being directly involved in the 

design or the mode” (VRA1, 2017).  

This is strengthened by VRA2 (2017) with the words:  

“I would love that the customer will get an interactive co-creator at some point, but 

unfortunately I think that’s in the future of VR”.  
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Secondly, due to the continuous intervention and co-creation of the customers, project planning 

becomes ineffective because there is a delay in restricted milestone planning. C1 (2017) is afraid 

that his project would take much longer for final realization, because of his own permanent inter-

vention in the planning processes.  

“I think there might be a problem with the co-creation of the customers, because if the 

customer intervenes permanently in the designing process, the project duration could 

expand massively” (C1, 2017).  

Also expert A (2017) shares these concerns and mentions the loss of efficiency for the architecture 

planning as an effect of VR co-creation.  

Thirdly, customer co-creation requires experienced customers. Mostly customers of small projects 

are not capable to become active co-creators, except if they have experiences or a profession in this 

or a related field (VR2, C1 & C2, 2017). C2 (2017) describes how important experiences are in or-

der to become co-creators:  

“Customer experience build the cornerstone for co-creation and this leads again to 

new customer experience, it becomes like a circulation”.  

In contrast all the experts believe that VR co-creation is more relevant in terms of bigger projects, 

because clients usually have the experience to contribute positively on a project (VR1, VR2 & 

VRA2, 2017). E.g.: 

“I see co-creation advantages through VR more for companies than for end custom-

ers, because they have usually more experience, and as a result, they can collaborate 

with the architects” (VR2, 2017). 

4.5 VR and its Contribution to Competitive Advantages for Architects 

Most of the respondents have a consensus about the positive effect of using VR technologies to dif-

ferentiate their brand from competitors. Firstly, branding VRA1 & VRA2 (2017) are sure about the 

advantages distributed through the use of VR on their corporate brand. The field of architecture is in 

general a very competitive one. VR facilitates differentiation and helps to acquire more clients 

(VRA1, 2017). For VRA1 (2017), VR builds the main pillar for his company’s branding strategy. In 

his opinion it is important to follow this trend and be special, but awareness regarding the direction 

of the trend should be considered, because maybe AR or MR is the proper tool rather than VR. This 

is similarly seen by the other architect who already deals with VR within his company.  
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“For our brand, we are becoming recognized as the more premium service at this 

point. I think that’s the brand differentiation for us” (VRA2, 2017).  

In the point of view of the VRAS (2017) the use of VR is a clear advantage especially, because 

companies can become more unique compared to competitors. This goes hand in hand with the 

opinions of the VR-Experts as they emphasize the positive contribution of VR on the architect’s 

brand.  

“The branding effect will become big, because people love to get such experiences” 

(VR1, 2017).  

Also, from the customer perspective it is mentioned that VR would differentiate the brand aware-

ness of architects, which implement the technology. E.g.:  

“… it is for sure differentiation for the companies” (C1, 2017).  

VR is also a perfect tool for marketing, because architects do present their plans on an entire new 

level (all respondents, 2017). VR:  

“… is a big tool for Marketing, because the customer can experience/feel the future 

outcome and as a result the architect can take an advantage over competitors at an 

early stage and thus become the preferred supplier. For instance, if a company facili-

tates the possibility to illustrate the final design to the customers before the product 

even exists, it will lead to brand and customer loyalty” (VR1, 2017). 

 In this context, VRA2 (2017) sees a major advantage, because VR presentations facilitate emotions 

and thus assist in outdoing the competition. This is strengthened by VR3 (2017):  

“For a company it is a great tool for presentation, because it creates emotions. Fur-

thermore, it creates more authenticity.”  

Last but not least, VRAS (2017) determines the benefits of VR presentations, compared to common 

approaches.  

“Presentation is also a big benefit, most of the clients haven’t experienced VR yet. It is 

a nice feature for visualization to see the projects in live and 3D.” 

This is agreed by VRA1 (2017), who believes that the tool is in general a powerful marketing in-

strument. 
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Furthermore, it is discussed that VR has a sales-promoting influence. Through additional awareness 

on the brand, VR-Architects can acquire surely more customer contracts (C1, 2017). This is also 

what VRA2 (2017) says, he has common architects as clients and he helps them to convert standard 

plans into VR so that they can attract major contracts.  

“The people who are hiring us are able to differentiate themselves from every other 

company. Imagine there are 5 architectural firms that have an interview for a new big 

project and 4 out of them gave the typical presentation and the 5th one bring a VR 

headset and the contractors can put them on and scan inside a building which doesn’t 

exist at the moment. This is mind-blowing for them. They will do anything to get this 

experience. They are willing to spend millions of dollars to create a buildings and you 

are the one firm that brings in the capability of providing them of a way to understand 

the building in a way that no other technology can, you going to have a better chance 

of winning that project” (VRA2, 2017).  

This means that better visualization of the future project outcome is directly associated with the 

award of the contract, counting especially for bigger projects/buildings. VR1 & VR2 (2017) also 

outlines the new sales opportunities and see here the major benefit for big projects, because VR 

enables to embed several stakeholders within the planning stage, which is crucial for such big pro-

jects. Additionally, VR1 (2017) sees a high potential for after sales services, because:  

“…a company can facilitate virtual content in order to show how to maintain the 

product or use it.” 

In regard of the influence of VR planning on the pricing strategy, the respondents are not on one 

line. Two out of the three customers are willing to pay more for the additional service, if the out-

come is accordingly (C1 & C2, 2017). This correlates with the assumption of VR1, VR2 & VRAS 

(2017), as they believe that the extra service is more expensive and customers are aware of this. 

However, all of them believe that it is becoming a standard within this industry sooner or later and 

nobody will pay more then.  

“At the early stage I as a customer would pay a little extra for the service, but in fu-

ture I think it will become a standard and nobody will pay more for it” (C1, 2017). 
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However, C3 (2017) would not pay more for this experience:  

“I wouldn’t pay more for this technology, because the most important thing for me is 

the basis of collaboration and how the architect meets the wishes and brings in his 

knowledge and know-how at the same time.”  

This is in line with the assumption of VR3 (2017). 

VRA2 (2017) bases the pricing strategy of his company on the connection of his common architec-

ture skills and its combination with the deep knowledge in the field of VR. As a result, he states that 

he is more expensive than most of his competitors. On the question if customers are willing to pay 

more for this service he says:  

“Some of them are. We lose 9 out of 10 projects we go after, because we are more ex-

pensive. We have been okay with that. We can concentrate on the clients who are will-

ing to invest” (VRA2, 2017). 

The final project outcome is higher through the use of VR as a result of experiences, emotions, co-

creation possibilities, communication opportunities and visualization quality delivered by this tech-

nology (V1, V2, V3, VRA2, C1, C2 & C3, 2017). It is necessary for architects to deliver new expe-

riences to the customer, which relieves imaginations on the future project outcome and enhances its 

quality, whereby it is beneficial for both parties (architects and customers).  

“The use of VR would have big advantages for both architects as well as customer; 

and a lot of time can be saved, because the customer is completely immersed in the VR 

environment and can experience the planning stage completely different. For the cus-

tomer it is not necessary to think much about the physical characteristics because he 

can experience them in the VR” (C3, 2017).  

This is supported by C2 (2017):  

“The performance of the project gets higher, because the customer gets what he had 

imagined.”  

This goes hand in hand with the opinion of VRA2 (2017), because in his case, VR is the key trigger 

to deliver services on a high end spectrum and to create a higher quality 

The customers can create VR generated emotions within the planning stage, which is important 

since buildings are complex and directly associated with sets of emotions (VR1, 2017). Also VR2 

(2017) shares this opinion and mentions the higher authenticity emotions facilitated by VR. For C2 
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(2017) it would be a big advantage if he could experience every detail of his future building and put 

already emotions into it, because the result is higher at the end.  

VR technologies simplify the communication process between customers and architects, thus lead-

ing to a higher performance. For instance, VR3 (2017) shares the opinion that VR contributes to a 

positive performance, since the communication quality gets better. Also similarly seen by VR2 

(2017): 

“I think the major advantage is that the performance on the final project outcome in-

creases, because unnecessary communication (Mail-Bing-Bong) gets eliminated” 

(VR2). 

Furthermore, the co-creation possibilities, which VR offers, can lead to a competitive advantage. 

VR enables a new way of collaboration. VRA2 (2017) mentions:  

“In VR, we can get to a place where the client can get an interactive co-creator. And 

the designer can make the changes imitate. That is one thing that VR will eventually 

make architecture creation more accessible”. 

 All the experts see a high potential in the co-creation opportunities of VR, even if the technology is 

not mature nowadays (VR1, VR2, VRA1 & VRA2, 2017).  

The efficiency of the project planning gets also enhanced. Customers and clients can meet in a VR 

at every time from every place this is a clear distinctive advantage (VR2, 2017). This is already 

applied in the case of VRA2 (2017) he has developed a VR tool, which enables to meet his custom-

ers at a certain time and communicate through the VR. In another context, C3 (2017) means that her 

decision making process would become much more efficient through this technology. This is sup-

ported by VR1, VR2, VR3, VRA1 & C2. VR2 (2017) adds that not just the decision making of the 

customers would become more efficient, also the entire planning as an outcome of interaction op-

portunities. 

Additionally VR is a tool to meet the individual requirement of customers, it enhances state of the 

art in terms of market research. Customer’s wishes can be identified easier and customers can ex-

press their feelings better (VR1, VR2, VRA1, VRA2, 2017). The technology delivers an additional 

value for niche markets. Therefore, VR1 (2017) argues that VR contributes to both, standardized as 

well as individual solutions. 

In contrast to the other experts, A (2017) believes that VR does not lead to a competitive advantage 

at all. 
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4.6 Forecast on the Future 

Within the field of architecture, it is not easy to apply the technology on a daily basis at the mo-

ment, since technology needs further improvements. VR2 (2017) means:  

“It is necessary to make the technology more easy to use. Another aspect is quality, 

the VR should always be on a high level, and otherwise the architects will have nega-

tive customer response”. 

 However, the experts, in connection with VR, believe that customers can emerge from everywhere 

in a virtual world not long from now. 

Real time planning tools will enable co-creation encroachments on a higher level, within a couple of 

years (VR1, VR2 & VRA1, 2017). It is not affordable for every architect to implement this technol-

ogy since the purchase of VR tools is expensive (VR1, VR2, VR3, VRAS & VRA1, 2017). In the 

future, the expenses of the VR technology will go down and will therefore be easier to purchase for 

architects (VR1, 2017). 

Furthermore, it is not entirely sure in which direction the market of VR for architects will go, it 

could be that VR is not the right gadget, instead it could be AR or MR (VR1 & VRA2, 2017). 

At the moment, VR planning is a special service, which is not offered by many providers. In the 

future, VR solutions will become a standard service for architects (VR1, VR2, VRA1, VRA2, 

VRAS, C1 & C2, 2017). VR1 (2017) believes that architecture companies that do not offer VR 

planning in the future will not survive from a long-term perspective. For instance, VR1 (2017):  

“I believe that VR will become a standard tool for the field of architecture, so they can 

deliver a better performance for their customers. Also, means that some architecture 

firms will probably not survive the switch to VR.”  

This means that competitive advantages for VR architect will be eliminated from a future perspec-

tive. VRA1 (2017) thinks that the firm has a competitive advantage by using VR, but at the same 

time it is a quite competitive field (architecture) in general.  

“The advantage of this technology would not be there very long because more people 

get familiar with the technology. It is important to stay on top of the game with the 

technology and the benefits it brings” (VRA1, 2017). 
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Consequently, it will affect the pricing strategy negatively for VR architects, because the customers 

become more price sensitive through standardization and will not pay more for this additional ser-

vice in future. VRAS (2017) outlines:  

“Pricing might be an issue at the beginning especially VR is really new it might affect 

the pricing strategy. I think that in the future more VR will be used and therefore it 

will get less expensive”. 

 This is also supported by C1 & C2. C1 (2017):  

“At the early stage I as a customer would pay a little extra for the service, but in future 

I think it will become a standard and nobody will pay more for it” (C1, 2017). 

The Table below (Table 4) serves as a summary for the most important empirical findings. 

THEMES EMPIRICAL FINDINGS PATTERNS 

Architecture and the need for new technologies 

  Communication and collaboration is an major building block for 

a successful project fulfillment  

All interviewees 

 Most customers have limited knowledge and no imagination 

regarding spatial awareness  

VRA1, VRA2, VRAS, 

VR1, VR 2, CA1, CA2 

& CA3 

 It is important that clients get what they imagine/want VRA2 

 Technical improvements are essential VR1, VR2, VRA1, 

VRA2, C1 & C2 

VR in Architecture 

  VR closes the gap between what customer expect and get; and 

streamline the communication process 

VRA1, VR1, VR3 & C1 

 VR is a visualization tool, and helps to illustrate projects All experts 

 VR improves the presentation of the design and interaction VRSA1, VRA2 & VR3 

 VR offers the possibility for real time planning VR1, VR2, VRA1 & 

VRA2 

VR and Customer Experience 

Function and 

Emotions 

 VR helps customers to facilitate emotional experience  All interviewees 

 Difficulties to get a feeling about project outcome with common 

tools 

VRAS, VRA2 

 The customer can emotional evaluate the future project outcome All experts 

 The customer can get overwhelmed C1 

VR and its effects 

on the Three D’s 

 Architects should deliver the customer experiences that are close 

to their experiences on the final project outcome 

A, VR1, VR2, VRA1, 

VRA2, VRAS & C2 

 VR is a possibility to eliminate mistakes in the planning stage VR1, VR2, VRA1, 

VRAS 
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 VR would not change the outcome of the final design All customers 

 A challenge is to deliver the exact project result as the customer 

has experienced it in VR 

C1, C2 & V2 

 Difficult and relevant to tailor solutions to the customer’s specif-

ic needs 

A & all customers 

 VR helps to identify the customers’ needs/wishes on an extended 

level 

All experts 

 Difficult for the customer to recognize own needs/wishes (multi-

tude of possibilities of VR) 

C1, C2 & VR2 

 VR serves as a market research tool for architects VR2 & VRAS, C2 

 VR contributes to deliver the customer sustainable experiences 

and enhances its quality on a daily basis 

VR1, VR2, VR3, VRA1, 

VRA2 & VRAS 

 The implementation requires resources  VR1, VR2, VR3, VRA1, 

VRA2 & VRAS 

VR and Customer Co-Creation 

Own use vs. use 

for others 

 VR co-creation can contribute to the own use V1, V2, A, C1, C2 & C3 

 VR co-creation can contribute to the use of others V2 & VRA2 

Co-Design/Co-

Innovations 

 Customers can become direct innovators through VR VR2 & C2 

 Customers can contribute to the architects innovation process VR2 & C2 

 Not every customer has the capability or willingness to take part 

in this process 

VR2, C1 & C2 

 The technology is not ready yet to offer customer co-creation on 

a high level 

VR1, VR2, VRA1 & 

VRA2 

 Through the continuous intervention and co-creation the project 

planning becomes ineffective 

A & C1 

 Customer co-creation requires experienced customers  VR2, C1 & C2 

 VR co-creation is more relevant in bigger projects VR1, VR2 & VRA2 

Co-Branding and 

Co-Social-

Responsibility 

 Customers will increasingly recommend architects who use VR 

by using WOM or online WOM 

VR1, VRA1, C1 & C2 

 Other criteria than VR are important for recommendation C3 

 Co-creation opportunities of VR helps to establish environmental 

sustainability 

VRA2 

VR and its Contribution to Competitive Advantage 

Differentiation 

 VR technologies differentiate the brand  VRA1,VRA2,VRAS, 

VR1, VR2, VR3, C1, C2 

& C3 

 VR allows to differentiate from competitors VRA1 & VRAS 

 VR leads to an advantage in marketing in form of presentations All interviewees 

 VR is in general a powerful marketing instrument VRA1 

 VR has a sales-promotion influence C1 & VRA2 

 Creates new sales opportunities  VR1 & VR2 

 High potential in after-sales VR1 
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 The final project outcome is higher  VR1, VR2, VR3, VRA2, 

C1, C2 & C3 

 VR customer experience increase the performance and quality C1, C2 & VRA2 

 VR leads to an advantage through communication VRA1, VR1,VR2 & 

VR3 

 Co-creation possibilities can lead to a differentiation VR1, VR2, VRA1 & 

VRA2 

 VR can improve the collaboration process, which enhances the 

efficiency 

VR1, VR2, VR3, VRA1 

& C2 

 VR does not lead to a competitive advantage A 

Customer Focus 

 With VR, customer wishes can be identified easily and they can 

express their feelings effortlessly 

VR1, VR2, VRA1, 

VRA2 

 VR has an additional value for niche market solutions VR1 

Forecast on the Future 

  At the moment VR is not developed enough in order provide it 

easily on a daily basis 

VR2 & VRA1 

 Real time planning will enable co-creation encroachments on a 

higher level, within a couple of years 

VR1, VR2 & VRA1 

 Expenses of the VR technology will go down VR1 

 It is not sure in which direction the market will go (VR, AR, 

MR) 

VR1 & VRA2 

 VR will be a standard service for architects in the future VR1, VR2, VRA1, 

VRA2, VRAS, C1 & C2 

 Architecture companies that do not offer VR planning in future 

will not survive 

VR1 

 Competitive advantages for VR architect will be eliminated from 

a future viewpoint 

VRA1 

 The pricing for VR in architecture will get less expensive in the 

future 

VRAS, C1 & C2 

Table 4: Empirical summary and patterns of interviewees’ response 

Source: Own Illustration 
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5 Analysis 

The Analysis section serves to compare the empirical data with existing literature in order to identi-

fy new findings. Therefore, we apply a similar structure as under the empirical part. Among every 

sub section we illustrate tables, which should serve to give an overview about the comparisons be-

tween empirical data and theory. 

5.1 Nowadays Architecture Planning and the need for new technologies 

All of the customers have experienced that planning takes place with different drawing programs, 

which enables 2D and 3D visualization. Therefore, all interviewees agree upon that communication 

and collaboration between architects and customers is important to achieve a successful project. The 

exchange of information has a big impact on the quality of the work. A recognized challenge is that 

clients often do not have the necessary imagination to understand characteristics such as space rela-

tionships, spatial awareness, physical characteristics, etc. These problems are also mentioned in the 

theory (Martinez, 2015).   

It is essential, within the field of architecture, that clients get what they imagine/expect/want. Build-

ing constructions require a lot of resources and capabilities (VRA2 & VR1, 2017). Most of the in-

terviewees are convinced that technical improvements are essential to close the gap between what 

customer expect and finally get (Sanders, 2005).  

Phenomena Description Sources 

Conformity 

with primary 

Sources 

Description/Differences 

found 

Spatial awareness 

The current ways of visu-

alization does not allow 

clients to experience 

physical characteristics 

Martinez (2015) Yes Clients often do not have 

the necessary imagination 

to understand physical 

characteristics 

Technical improve-

ments 

New technologies like VR 

enable new design pro-

cesses 

Sanders (2005) Yes Technical improvements 

are essential to close the 

gap between what customer 

expect and finally get 

Table 5: Analysis summary of the need for technology within architecture 

Source: Own Illustration 

5.2 VR in Architecture 

Most of the respondents see in VR a technology, which has the potential to overcome the discussed 

hurdles, close the gap between what customers expect and finally get and close the communication 

gap regarding skills and other barriers. In this context VRA1, VR1 & VR3 (2017) recognize VR as 
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a tool that streamlines the communication process and makes it more efficient. This is supported by 

Martinez, (2015) the scholar believes that VR can improve the communication experience. 

This study shows that there is a demand on visualization possibilities, especially when customers 

have no imagination and buildings get complicated. All of the experts agree that VR helps to visual-

ize projects and give a forecast on the final project outcome at the same time. This is also strength-

ened by the literature Schnabel et al. (2008) as they are convinced that this technology empowers 

architects to visualize their imagination. 

Regarding project presentations, VRSA1, VRA2 & VR3 (2017) believe that VR gives a clear ad-

vantage compared to typical presentation tools. As a result the interaction between the customer and 

the architect is increased. This correlates with Burdea & Coiffet (2003), who say VR helps the 

presentation in a way that no other traditional tool can accomplish. Furthermore Portman et al. 

(2015) think that VR improves the interaction process.  

In terms of real time planning, VR1, VR2, VRA1 & VRA2 (2017) are convinced that VR offers the 

possibility to plan and interact in a computer generated environment in real time. This is also 

correspond with the literature (Mairs 2016). Therefore, it is to mention that three out of the four 

experts see the advatage of real time planning in the future, because at the moment the technology is 

not advanced enough (VR1, VR2 & VRA1, 2017). 

Phenomena Description Sources 

Conformity 

with prima-

ry Sources 

Description/Differences 

found 

Communication 

VR can help to improve 

communication for both 

parties 

Martinez (2015) Yes VR is a technology, which has 

the potential to close the 

communication cap 

Visualization 

This technology empow-

er architects to visualize 

their imagination 

Schnabel et al. 

(2008) 

Yes  VR helps to visualize projects 

and give a forecast on the final 

project outcome 

Interaction 

VR improves the 

interaction process 

Portman et al. 

(2015) 

Yes Interaction between the cus-

tomer and the architect is 

increased through VR 

Presentation 

VR helps the presentation 

in a way that no other 

traditional tool can 

accomplish 

Burdea & Coiffet 

(2003) 

Yes VR gives a clear advantage 

compared to typical presenta-

tion tools 

Real time planning 

Architects and Designers 

have the opportunity to 

add and change design 

while being immersed in 

the VR 

Mairs (2016) No There is seen a future 

possibility for real time 

planing, but not now 

according to three experts  

Table 6: Analysis summary of VR in the field of Architecture 

Source: Own Illustration 



Analysis 

   54 

5.3 VR and Customer Experience 

5.3.1 Functions and Emotions 

The empirical findings illustrate that all respondents revealed information about the positive influ-

ence of VR tools on experiencing emotions within the architecture planning process. It is important 

to address their emotions in order to deliver sustainable customer experiences (Berry et al., 2002). 

Interviewees declare the difficulties for most customers (not everybody) to get a feeling about the 

future project outcome. Scholars mention the problem of customers regarding spatial awareness 

(e.g. Martinez, 2015). All experts of the interview agree that VR enables for architecture firms the 

possibility to facilitate their customers, emotional experience on an entire new level, which helps to 

evaluate the future project outcome. The literature shows that VR helps clients of architects to gain 

additional experiences (Dunston et al., 2011). Yet, it is new that the expanded spectrum of VR gen-

erated emotions help to evaluate the final project in an early planning stage. 

Unique from other previous research, one of the customers (C1, 2017) mentioned that all the addi-

tional functions, which VR provides, would have an overwhelming effect. From a theoretical per-

spective it is just mentioned that functions contribute positively to customers’ experiences (Berry et 

al., 2002). 

5.3.2 VR and its effect on the Three D’s 

Design: Often customers’ final experiences on a product or service are much lower than what com-

panies expect. The respondents A, VR1, VR2, VRA1, VRA2, VRAS & C2 (2017) have noticed this 

problem. Koutsabasis et al. (2012) mention that VR planning is a helpful method for a successful 

project realization. VR1, VR2, VRA1, VR1, VRA1 & VRAS (2017) go even further, and see the 

possibility to eliminate mistakes within the VR planning stage and contribute therefore to close the 

designing gap. However, all of the three customers believe that they have the necessary knowledge 

in order to fulfill their designing wishes also without VR. This is strengthened by theory as some 

customers have the capabilities for interaction based on former experience (Romero & Molina, 

2011). The architect sees no advantage in VR planning in this case. The empirical data shows an-

other finding in this regard. Customer experiences generated through VR enhances the expectations 

on the final outcome, and customers get dissatisfied if there are finally deviations compared to the 

virtual plan (C1, 2017). 

Delivery: All customers underline the relevance and difficulties for tailoring each project to the cus-

tomer’s individual need in order to deliver satisfaction. This is supported by theory (Dunston et al., 

2011). For the experts it is clear that VR is a tool that enhances the accuracy for identifying the cus-
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tomer’s needs. Also, the literature explains that technological developments contribute to under-

stand customers’ needs more specifically (Crilly et al., 2008). Hence, the increase of the accuracy 

improvement is never mentioned there. A further outcome of this study is that the technology of VR 

serves as a market research tool for architects and creates new knowledge about consumer charac-

teristics and market trends (VR2 & VRAS, C2, 2017). This is strengthened by Christiansson et al. 

(2008). A new finding is that VR could promote the danger for offering the customer a set of possi-

bilities that is too broad; and as a result, it becomes hard for them to evaluate their own wishes (C1, 

C2 & VR2, 2017). However, the solution is also provided. Customer applications can be easily lim-

ited (VR2, 2017). 

Develop Capabilities: For most experts, VR is a tool that helps to increase the quality of customers’ 

experiences, especially sustainable on a daily basis (VR1, VR2, VR3, VRA1, VRA2 & VRAS, 

2017). Literature supports this opinion: VR technologies redound to create high quality and indi-

vidually tailored experiences on a daily basis (Osarek, 2016). 

Phenomena Description Sources 
Conformity with pri-

mary Sources 

Description/Differences 

found 

Emotions In order to deliver 

sustainable custom-

er experiences it is 

important to ad-

dress their emotions 

Berry et al. 

(2002) 

Yes VR tools have a positive 

influence on experiencing 

emotions 

Feeling about the 

outcome 

Customers have 

sometimes prob-

lems with the spa-

tial awareness 

Martinez 

(2015) 

Yes There are difficulties for 

most customers (not every-

body) to get a feeling about 

the future project outcome 

Emotional experi-

ence 

VR is helping cli-

ents of architects to 

gain additional 

experiences 

Dunston et al. 

(2011) 

To some extent VR generated emotions help 

to evaluate the final project. 

It is new that it helps to 

evaluate the final outcome 

Overwhelming Not mentioned Not men-

tioned 

New The additional functions, 

which VR provides, could 

have an overwhelming effect 

Final experience  VR planning is a 

helpful method for 

a successful project 

realization 

Koutsabasis 

et al. (2012) 

Yes Often, customers’ final ex-

periences on a product or 

service are much lower than 

what companies expect 

Customer 

knowledge 

Some customers 

have the capabili-

ties for interaction 

based on former 

experience 

Romero & 

Molina 

(2011) 

Yes All interviewed customers 

have the necessary 

knowledge in order to fulfill 

their designing wishes also 

without VR 

Expectations Not mentioned Not men-

tioned 

New VR Experiences enhances 

the expectations on the final 

outcome, if there are finally 

deviations compared to the 
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virtual plan, customers get 

dissatisfied 

Problem of identify-

ing customer needs 

VR enhances the 

accuracy for identi-

fying the custom-

er’s needs 

Dunston et al. 

(2011) 

Yes It is relevant and difficult to 

meet the individual needs of 

a customer in order to deliv-

er satisfaction 

Identify customer 

needs  

Technological 

developments con-

tribute to under-

stand customers’ 

needs more specifi-

cally 

Crilly et al. 

(2008) 

To some extend VR is a tool, which enhances 

the accuracy for identifying 

the customer’s needs 

Market research tool VR helps to deter-

mine user trends in 

the fields of behav-

ior, motivation and 

value, thus will lead 

to new service 

advancements 

Christiansson 

et al. (2008) 

Yes VR serves as a market re-

search tool for architects and 

creates new knowledge 

about consumer characteris-

tics and market trends 

Broad set of possi-

bilities 

Not mentioned Not men-

tioned 

New VR could promote the dan-

ger for offering the customer 

a too broad set of possibili-

ties. 

But the solution therefore is 

also provided. Customer 

applications can be easily 

limited 

Increase customer 

experience 

VR technologies 

redound to create 

high quality and 

individually tai-

lored experiences 

on a daily basis 

Osarek 

(2016) 

Yes VR helps to increase the 

quality of customers’ expe-

riences, especially sustaina-

ble on a daily basis 

Table 7: Analysis summary over the influence of VR on customer experience 

Source: Own Illustration 

5.4 VR and Customer Co-Creation 

5.4.1 Own use vs. use for others 

The empirical data illustrate that the customers VR co-creation can contribute to their own benefit 

(V1, V2, A, C1, C2 & C3, 2017) as well as to benefit of others (V2 & VRA2, 2017). Theory and 

empiricism coincide with the assumption that VR co-creation is for self-use (Christiansson et al., 

2008). A new finding is that architects can possibly establish standard products from the customer’s 

individual design.  

5.4.2 Co-design/Co-Innovation 

According to VR2 & C2 (2017), VR planning promotes two different forms of customer driven 

innovations within the field of architecture. Firstly, customers can become direct innovators and 



Analysis 

   57 

help to develop individual and standardized solutions. VR technology is relevant in the meaning of 

co-creation, because the technology embeds the customer’s creativity in the designing process 

(Christiansson et al. 2008). Secondly, customers who have experienced VR planning contribute to 

the architect’s innovation process, since the technology serves as market research tool customers 

respectively provide their knowledge to the architects. According to Christiansson et al. (2008), one 

of the main benefits of VR is that architects can learn better from clients and also identify general 

customer patterns and characteristics. On the other hand, not every customer has the capability and 

motivation to become a co-innovator (VR2, C1 & C2, 2017), because personal experiences are 

mostly not sufficient (Gustafsson et al., 2012). 

The empirical data of this study outlines some technical issues in the context of VR real time plan-

ning. Nowadays, technological state of the art needs to be developed in order to facilitate VR real 

time planning. At the moment, customers can make changes more easily through the imagination 

possibilities of VR, but changes in the virtual world have to be adopted manually by the architects 

in a later stage (VR1, VR2, VRA1 & VRA2, 2017).  

A further finding is that both respondent A & C1 (2017) believe that the permanent influence of the 

customers in the design phase would delay the process progress.  

5.4.3 Co-Branding and Co-Social-Responsibility 

The technology of VR relieves co-branding not directly, but customers are more willing to recom-

mend such architects and use traditional WOM and online WOM (VRA1, C1 & C2, 2017). It is 

outlined that customers can share their opinion nowadays, with a wide speeded effect (Romero & 

Molina, 2011). As a result, VR experience contributes to a positive WOM, thus customers become 

co-branders. However, in the case of C3 (2017) the additional VR service not directly a reason to 

recommend an architect. 

A new finding of this study is that co-creation opportunities of VR are relevant in order to enhance 

the quality of social responsibility. The reason for this is that different stakeholders can interact 

simultaneously and this raises usually the awareness for social aspects (VAR2, 2017). 

Phenomena Description Sources 
Conformity with 

primary Sources 

Description/Differences 

found 

Own use vs. use for 

others 

VR co-creation is for 

self-use 

Christiansson et 

al. (2008) 

To some extent VR co-creation can contrib-

ute to customers own benefit 

as well as benefit for others. 

It is new that architects can 

establish standard products 

from the customers individ-
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ual design 

Direct innovators The technology embeds 

the customer’s creativi-

ty in the designing 

process 

Christiansson et 

al. (2008) 

Yes Customers can become di-

rect innovators and help to 

develop individual and 

standardized solutions 

Contribution Through VR, architects 

can learn better from 

clients and also identify 

general customer pat-

terns and characteris-

tics 

Christiansson et 

al. (2008) 

Yes Customers can contribute to 

the architects innovation 

process 

Capability and 

motivation 

Not every customer has 

the capability and mo-

tivation to become a 

co-innovator 

Gustafsson et al. 

(2012) 

Yes Not every customer has the 

capability or willingness to 

take part in this process 

Real time Planning Architects and Design-

ers have the opportuni-

ty to add and change 

design, while being 

immersed 

Mairs (2016) No Nowadays, technological 

state of the art needs to be 

developed in order to facili-

tate VR real time planning 

Permanent influ-

ence 

Not mentioned Not mentioned New Permanent influence of the 

customers in the design 

phase would delay the pro-

cess progress 

Recommendation Customers can share 

their opinion with a 

wide speeded effect 

Romero & Mo-

lina (2011) 

To some extent Customers are more willing 

to recommend architects, 

who use VR and use tradi-

tional WOM and online 

WOM therefore. 

New is that customer rec-

ommend, VR architects 

Environmental 

sustainability 

Not mentioned Not mentioned New Co-creation opportunities of 

VR helps to establish envi-

ronmental sustainability 

 

Table 8: Analysis summary of the effect of VR on customer co-creation 

Source: Own Illustration 

5.5 VR and its Contribution to Competitive advantages for Architects 

5.5.1 Differentiation 

Technologies can have a significant impact on competition and affect a company’s competitive ad-

vantage in two ways: cost leadership or differentiation (Porter, 1985). Nine out of ten interviewees 

believe that VR lead to a competitive advantage in form of differentiation.  

5.5.1.1 Branding 

Most of the interviewees have a consensus about the positive effect of VR to differentiate a brand 

from competitors. VRA1 & VRA2 (2017) are certain about their brand differentiation and their ad-
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vantage distributed through the use of VR. This is similar seen by VRAS (2017) and all VR-Experts 

as well as the customers, who mentioned that VR differentiates the brand awareness. Also, the liter-

ature explains that competitive advantage can be created in terms of brand identity (Dibb et al. 

2012). A new finding from this research is that companies that use VR can achieve a superior brand 

vis-à-vis competitors within the field of architecture. As already mentioned (see 5.4.3), respondents 

are aware of recommendation enhancements for VR architects compared to usual architects. As a 

result, it has a positive influence on traditional and online WOM. 

5.5.1.2 Marketing  

The empirical data of this study shows that VR is a perfect tool for marketing in terms of presenta-

tions (all respondents, 2017). With this technology, the customer can experience the future outcome 

and receive deeper emotions for the project (VRA2, 2017). Hence, this technology allows differen-

tiating from competitors, because only a few architects offer VR and there are also just a few cus-

tomers who have experienced it (VRA1& VRAS, 2017). Burdea & Coiffet, (2003, 2017) mentioned 

that VR is a great tool for presentation. Furthermore, a competitive advantage can be achieved when 

a company offers a service identity and distinguishes itself from the competitors (Dibb et al., 2012). 

As a result, VR planning is a unique service that only few architects offer, which leads to a competi-

tive advantage for them. 

An additional advantage of VR is the influence on sales-promotion (C1 & VRA2, 2017). Compa-

nies that use VR in their pitch can differentiate themselves and create an unforgettable impression 

(VRA2, 2017). VR1 & VR2 (2017) outlines that the use of VR during the planning stage embeds 

several stakeholders and has therefore new sales opportunities. Besides, VR1 (2017) sees a high 

potential in after sales service. This leads to a new perception and is not discussed by the literature. 

5.5.1.3 Project outcome/ Performance 

To some extent, the findings show that the final outcome is higher with VR, because this technolo-

gy generates experience, emotions, co-creation possibilities, communication opportunities and a 

new form of visualization (V1, V2, V3, VRA2, C1, C2 & C3, 2017). Business-level capabilities are 

complex bundles of knowledge and skills, which can lead to superior asset utilization and/or cus-

tomer service. In addition, such a service bundle could lead to competitive advantages, which are 

not easy to copy (Ghingold & Johnson, 1998).  

VR enables the development of customer experience (Barnes, 2016). All architects and customers 

see it as necessary to deliver experiences in the planning stage, because it relieves imagination on 
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the future project outcome and enhance its quality. C1, C2 & VRA2 (2017) see on the basis of cus-

tomer experience in VR an increase of performance and a higher quality. 

Second, an advantage in communication is seen by VRA1, VR1, VR2 & VR3 (2017). VR improves 

the communication process between architects and customers. This leads to a better performance on 

the final projects and to a competitive advantage (VR2, 2017). In the field of architecture, VR helps 

to improve the communication process for both parties (Martinez, 2015). 

Third, new technologies like VR enable new design processes (Sanders, 2005). VR innovations can 

be a key driver for customer co-creation (Martinez, 2015). This is strengthened by Christiansson et 

al. (2008). However, VR offers co-creation possibilities, which can lead to a differentiation from 

competitors within the field of architecture. All experts see high potential, even if the technology is 

not mature at the moment (VR1, VR2, VRA1 & VRA2, 2017). 

Fourth, VR is seen as an application that can improve the collaboration process between both, de-

signers and clients (Portman et al., 2015). Similar was the empirical finding as VR enhances the 

efficency of the project planning. The decision making process and the entire planning as an 

outcome of VR interaction gets increased (VR1, VR2, VR3, VRA1 & C2, 2017). 

Finally, the combination of possibilities helps customers to achieve their desired project results, 

which leads to a competitive advantage for providers. This outcome is unique from other research-

es. 

5.5.2 Customer Focus 

It is necessary for companies to meet customer needs while gaining reputation of being specialists 

in a particular field. Especially when they can’t achieve cost leadership or differentiation (Dibb et 

al., 2012; Tanwar, 2013). With VR, customer wishes can be identified more easily and they can 

express their feelings effortlessly (VR1, VR2, VRA1 & VRA2, 2017). Furthermore, VR1 (2017) 

sees an additional value for niche market solution in this technology. 

Phenomena Description Sources 
Conformity with 

primary Sources 

Description/Differences 

found 

Differentiation 

& technology 

Technologies effect a 

competitive advantage of 

a company in two ways, 

cost leadership or differ-

entiation 

Porter (1985); 

Tanwar (2013) 

Yes VR leads to a competitive 

advantage in form of differen-

tiation 

Differentiation Service identity can be a 

competitive advantage  

Dibb et al. 

(2012); Tanwar 

(2013) 

Yes  VR allows to differentiate 

from competitors, because 

only a few architects offer VR 

solutions 
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Branding Competitive advantage 

can be created in terms 

of brand identity 

Dibb et al. 

(2012); 

Ghodeswar 

(2008) 

Yes VR differentiates the brand 

awareness 

Marketing in 

terms of presen-

tations 

VR is a great tool for 

presentations 

Burdea & 

Coiffet (2003) 

Yes VR is also a perfect tool for 

marketing in terms of presen-

tations 

Sales and after 

Sales 

Not mentioned  Not mentioned New VR leads to new sales oppor-

tunities and after sales service 

Project outcome Business-level capabili-

ties are a complex bun-

dles, which could lead to 

a competitive advantage 

Ghingold & 

Johnson (1998) 

To some extent VR creates an entire new 

service system, which leads to 

a higher project outcome.  

Focus Meet customer needs and 

gaining reputation of 

being specialists in a 

particular field 

Dibb et al. 

(2012); Tanwar 

(2013) 

Yes With VR, wishes can be iden-

tified easier and this technolo-

gy has an additional value for 

niche market solution 

Table 9: Analysis summary of competitive advantages generated through VR 

Source: Own Illustration 

5.6 Adjusted Framework: From VR to Competitive Advantage within the 

field of Architecture  

Here, we describe the adjusted conceptual framework “Influence of VR on Architecture Business” 

(Figure 3), which is based on the empirical findings. Thereby, adaptions and new insights of the 

theoretical framework (Figure 2) are illustrated, whereby the approach with the linkages is the 

same. Differences compared to the theoretical framework are marked in bold letters. 

New characteristics are: Firstly, VR does not enable real time planning at the moment, but it is 

expected for the future.  

Secondly, through VR customers can generate experience, which creates emotions in order to eval-

uate the future project outcome with a high accuracy. The deviation between VR experience and 

final the project outcome could lead to dissatisfaction (meet expectations). Furthermore, customers 

can be overwhelmed because of all the possibilities facilitated by VR, and thus might lead to prob-

lems in determining own needs and wishes.  

It has also to be mentioned that VR helps to close the experience gap according to the Three D’s 

(see 2.2.1). The reason therefore is that the technology contributes to close the experience gap be-

tween companies and their clients by enhancing the experience quality in the fields of Design (VR 

helps to identify customers’ needs), Delivery (technology is responsible for the final customer expe-

rience) and Develop Capabilities (VR is a technology, which allows architects to deliver customers 

tailored and sustainable experience).  
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Thirdly, VR for architecture planning is not just a technology whereby customers can co-create 

their own wishes, it also contributes to setting new standards respectively architects can acquire 

new knowledge (needs for others). Architects will be more aware of environmental responsibil-

ity through the use and interaction, which VR enables with their clients and relevant stakeholders. 

On the other hand, it is critical for architects that customers could intervene repetitive in the plan-

ning process, thus could lead to project delays.  

Finally, it leads to differentiation for architects within the aspects of branding, marketing, sales & 

after sales. Furthermore, it helps to create an entirely new service system. Nevertheless, we could 

not find any indicators for cost leadership. 

 

Figure 3: Adjusted Framework: From VR to Competitive Advantage within the Field of Architecture 

Key:  

 

 

 

Source: Own Illustration 
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6 Conclusion 

This final chapter reconnects this study with its research aim and the posted RQ’s and answers 

them within the next section. It follows a forecast on VR in the field of architecture. Furthermore we 

illustrate implications in the areas of theory, management and society. Finally we reflect the study 

and outline limitations of it respectively suggest further research directions.  

6.1 Reconnection with the Research Aim 

The aim of this research is to determine the relevance of VR planning for architects in order to cre-

ate advantages over competitors. Therefore, we evaluate how VR contributes to closing experience 

gaps and facilitates co-creation possibilities between architects and their clients. Extracted of argu-

mentations within the Literature Review we developed a theoretical framework (Figure 2), which 

served as guideline for the research approach. Furthermore, collected empirical data from 10 differ-

ent respondents, which are structured in experts/customers, lead to a modified conceptual model 

(Figure 3) that strengthens previous researches, but also outlines new findings. The research’s ob-

jective and the RQ’s are repeated below, before concluding the analysis discussion: 

Research’s objective: 

This research’s aims to identify competitive advantages for architects through VR planning based 

on the cornerstones customer experience and co-creation. 

RQ’s: 

1. "What is the effect of VR on the experiences of the architect’s clients?” 

2. “How does VR influence co-creation possibilities for the architect’s clients?” 

3. “How does VR contribute to the creation of competitive advantages for architects?” 

6.2 Connection of Analysis to Research Questions 

This study has strengthens previous researches within the fields and extracted new insights for VR 

planning. The main findings are grouped as follows: 

1) VR planning creates a new service system, which has an influence on the project outcome 

2) Experience generated through VR contributes to the formulation of competitive advantages 

3) Co-creations through VR leads to competitive advantages 

4) The use of VR helps to differentiate compared to competitors within the fields of: Branding, 

Marketing, Sales and After Sales  
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6.2.1 RQ1: Effect of VR on Customers Experience 

In context to the first research question this study provides that customers are able to generate deep-

er emotions through the use of VR planning compared to usual methods. This expended spectrum of 

emotions builds the cornerstone for a better project evaluation in an early planning stage. On the 

other hand, it is outlined that not every customer can deal with the spectrum of emotions facilitated 

through VR, because they might feel overwhelmed through its various opportunities. 

VR generated customer experiences are a servant for eliminating mistakes, which are not visible for 

customers through common tools of architects. However, the expectations for the final project reali-

zation increases through VR and final deviations would lead to dissatisfaction. 

Furthermore, VR is a technic that helps with delivering customer experiences on a new level, be-

cause the accuracy for identifying and fulfilling specific needs enhances. However, the broad set of 

VR possibilities could be also a threat, since it might become more difficult for customers to identi-

fy their own needs. Therefore, architects have to specify the customer’s possibilities in order to 

avoid confusion. 

Finally, serves VR to close the discussed experience gap, because the technology has a positive 

effect to all of the Three D’s (Design, Delivery and Develop Capabilities). Firstly, VR eliminates 

mistakes and contributes therefore to a better design preposition. Secondly, the technology is asso-

ciated with evaluating the customer’s individual needs and to deliver tailored solutions. Lastly, VR 

helps to develop capabilities in order to deliver each customer sustainable experience. 

6.2.2 RQ2: Influence of VR on Customers Co-Creation possibilities 

Our research indicates that customers become not just co-creators for their own projects, they can 

also contribute to develop new standards within the field of architecture. Means architects can also 

apply co-created innovations for other clients, thus the customer takes a relevant part in the innova-

tion process. 

In addition, architects are bound by strict timelines. Respondents emphasize the problem of keeping 

milestones as an effect of VR co-creation, because customers tend to permanently intervene in the 

planning process. As a result, projects can delay. 

Last but not least, VR is a tool that can embed opinions of several stakeholders they have the possi-

bility to experience the VR content or become active co-creators (especially big and public pro-

jects), this contributes to a better project development and has a positive influence on social respon-

sibility aspects. 
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It has also to be mentioned that the technology of VR needs further adjustments in order to enable 

real time planning. 

6.2.3 RQ3: The Contribution of VR on Competitive Advantages 

Associated with the last research question, our empirical data show that the applications of VR ser-

vices have distinctiveness to competitors. Hence, architects who currently work with the technology 

of VR have a special awareness of the open market place. The branding effect will become superior 

compared to the competitors. Furthermore, customers will contribute additionally to this effect be-

cause the technology influences positively WOM in traditional and viral form. Besides, VR raises 

the quality of architects’ presentations, this added customer service leads to competitive advantages 

in form of sales promotions, and experience enhancements. In this context, VR brings another ad-

vantage, because it enables after sales services, such as content for maintenance or manuals, build a 

base for additional high-end services. 

VR planning is beneficial for big and public projects, because the technology helps to realize them, 

especially since VR serves as a mediation and communication tool in this case. 

The most discussed competitive advantage for architects is differentiation opportunities in the mat-

ter of performance enhancements. VR combines a set of functions and establishes therefore a new 

service system. Increased service quality in the elements of experience, emotions, co-creation, 

communication and visualization are a consequence of the use of VR within architecture. This new-

ly combined service system will lead to advantages over competitors who do not use this technolo-

gy. 

Finally, the technology helps architects to identify the needs of their customers as well as future 

customers with more accuracy. The technology serves to develop niche market solutions and also 

identify customer needs. In other words, VR planning leads to a higher level of customer centricity. 

6.3 Forecast on Future 

The empirical data show that current technology is not mature enough to implement it in the daily 

business, nor to make it easily accessible for customers. However, this will be the case in immediate 

time. Also real time planning will be a matter of time and implementation costs will decrease. 

Another relevant aspect is that the experts are not entirely sure in which direction architect business 

will lead to provide the customers with virtual planning services. As part 1.1 discusses there are 

other options such as AR or MR available. Nowadays it is not entirely sure, which of them will be 

used for future architecture planning.  
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The technology contributes to several benefits as a result the empirical findings emphasize that its 

(or AR respectively VR) implementation will become an industry standard. It is elementary for ar-

chitecture firms to offer their clients this additional service in order to survive in a long-term per-

spective. This leads to the result that current competitive advantages of VR will be eliminated in the 

future. According to the experts, those architects, who do not implement this technology, might 

sooner or later disappear from the market. 

6.4 Theoretical Implications 

This research has four grouped theoretical contributions (see 6.2). Few previous researches have 

investigated the influence of VR planning on consumer experience and co-creation, plus combining 

it with competitive advantages for architect firms. Martinez (2015) has mentioned the relevance of 

new visualization tools in order to facilitate collaboration between the architects and their clients. 

Our empirical data provide information, that VR planning serves as a tool in order to vizualise 

projects on a higher level and also enables co-creation possibilities. Mairs (2016) discusses the 

opportunity of real time planning with the implimentation of VR. This goes not in line with our 

findings, the experts have mentioned that nowadys state of the art is not developed enough to 

deliver real time planning. 

In association with extended experience through VR technologies for clients of architects, this study 

added new insights in terms of: customers emotional expectations, overhelmed customer, mistake 

elimination, project deviation between the virtual and the real world, the enhancement of customer 

focus and finally decision problems as a result for the broad possiblities of VR. Previous research in 

this context focus mainly on the enhancement of the customers set of experience and the better 

identification of their needs (e.g. Dunston et al., 2011; Martinez, 2015; Osarek, 2016). The theory 

outlines the experience gap between companies and customers, in order to close this gaps it is sug-

gested to implement the Three D’s of experience (Design, Delivery and Develop Capabilities) 

(Allen et al., 2005). Our work shows that VR contributes to increase the quality of all Three D’s. 

Moreover, going further with Christiansson et al. (2008) who have identified three advantages of 

VR planning in correlation with customer co-creation for architects. Firstly, it helps to identify user 

trends. Secondly, consumers can participate actively in the designing stage. Finally, customers be-

come innovators and help architects to gain knowledge about customer preferences. This work dif-

fers from previous studies with the realization that customers can contribute easily to set new indus-

trial standards and standard solutions through VR planning. Means customers become active inno-

vators. 
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Furthermore, expands this study the research of Martinez (2015), who explains the positive influ-

ence of VR in regards of communication between architects and clients. Findings show that the tool 

is good for communication and has a mediating effect, because it facilitates the possibility for 

stakeholders to experience and intervene within the planning stage. 

We found out that architects who use VR can gain a competitive advantage through differentiation 

in form of branding, marketing, sales and after sales. VR allows differentiation over competitors 

through service identity and brand identity (Tanwar, 2013). Technology can lead to cost leadership 

(Porter, 1985), however this is not supported by our research. 

Last but not least, leads a complex bundle of capabilities to competitive advantages (Ghingold & 

Johnson, 1998). In the course of this research we determine VR as a source for creating a sustaina-

ble service system. 

6.5 Managerial Implications 

The current research suggests the use of new technologies to present the customers designs during 

the planning stage. One of the major statements of the study is that VR planning serves to gain new 

experiences, which serve as an indicator for the final project outcome. The customers create a new 

spectrum of emotions and possibilities, and as a result they can evaluate the planning quality more 

easily. On the other hand, architects have to be aware that VR opportunities can lead to problems 

such as the customer might get overwhelmed. As a result, architects have to delimit the set of op-

portunities. 

Often, a communication barrier between architects and customers is present, based on the deviation 

of knowledge. The implementation of VR will help to overcome these problems and it will become 

easier for both to communicate. In addition, both parties can learn from each other easily and cus-

tomers take an active part in the innovation process. 

Furthermore, it is difficult to realize public projects in the field of architecture, especially if stake-

holders have a critical opinion. VR is a servant to embed the stakeholders and give them influential 

options. As a result, it becomes easier to build such projects. 

The field of architecture is highly competitive. VR planning creates an entirely new service system 

that contributes to a higher performance and quality of the final project, thus leading to enhanced 

customer satisfaction. Furthermore, the tool helps to differentiate in the fields of branding, market-

ing, sales and after sales. 
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Last but not least, we advise architects to start to deal with the technology, since it will probably 

become an industry standard. First movers and early adopters will be benefited, late movers will be 

seen as neutral, and for “non-implementers” it might become hard to survive from a long-term per-

spective. 

6.6 Societal Contributions 

Implications of the phenomenon VR planning are not relevant only for business, also the society 

gets affected. VR planning is directly associated with the design of the cultivated landscape. Pro-

jects can be adopted more easily and meet the expectations of the broad public. Another effect is 

that the tool influences the environment in a beneficial way, since VR co-creation leads to social 

responsibility, especially for big and public projects. 

The trend of VR planning will become major according to experts. To implement the technology of 

VR within architecture companies require capabilities such as knowledge, hard- and software, and 

investments. This all leads to the creation of new jobs with high skill requirements. In addition, VR 

planning avoids mistakes, which means that it helps saving sustainable raw materials and resources. 

Furthermore, contributes the new service system facilitated through VR to enrich most project hold-

ers who are planning in a virtual world. The effectiveness/efficiency rises, or in other words, the 

society will be more satisfied with buildings, which promotes general well-being. 

6.7 Reflection 

For us, the most valuable experience throughout the process of conducting this study was to deal 

with a subject that is up-to-date. Only few experts deal with this technology within the field of ar-

chitecture nowadays. Financial and time limitations have to be considered, nevertheless, it was re-

warding to discuss with the respondents. Especially the VR-Experts and VR-Architects gave moti-

vational inputs and outlined opportunities, so that we consider specializing in this field. Another 

interesting issue was the variety of our respondents as we have interviewed professors, entrepre-

neurs, architects and CEO’s from different areas around the world. As a result, the inputs contribute 

on a high degree to our personal development. But not only that, this study gains knowledge for 

business, society as well as give new theoretical inputs. 

However, deeper insights and face-to-face meetings would have been interesting, but it was impos-

sible since no interviewee was based in Sweden (Gävle), where we collected the study. Nowadays, 

online communication tools are helpful to conduct the empirical data on a high level of quality. 

Nevertheless, it would have been an additional beneficial to visit the respondents personally. 
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We feel very lucky and happy that we had the opportunity to conduct this study. 

6.8 Limitations and Future Research Directions 

As a result of the limited number of interviews that participated in this study, it is declared that find-

ings may not apply to all architect firms or customers. Furthermore, VR reflects planning as an in-

novative topic, only few architects currently apply it across the globe. Our study includes the 

knowledge of two such architects and one student that has her main focus in this field. Extracted of 

this, it is difficult to outline if the generated competitive advantages are similar for other architects 

who implement the technology. Means, research on other subjects is needed in order to proof evi-

dence for the findings. 

This research explores VR and does not deal with the other virtual planning tools AR and MR. 

Therefore, we suggest supplementing our study with similar studies for both virtual designing tools.  

Theory leads to three different distinctions of competitive advantages (differentiation, cost leader-

ship and customer focus). The findings illustrate just two of them namely differentiation and cus-

tomer focus. Since empirical data outline the enhancement of efficiency and effectiveness, it is sug-

gested to conduct research if VR planning also could lead to the third element, namely cost leader-

ship. 

Last but not least, we suggest conducting further research on how VR experienced customers evalu-

ate their extracted experience, co-creation possibilities and the final project outcome, in order to 

discuss the final validity. Here we suggest a quantitative methodological approach. 
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Annex 1 [Illustrations] 

This Annex shows illustrations we have discussed within the theoretical part. Cross-references are 

linked to the figures. 

 

 

Figure Annex 1: Traditional BIM Planning 

Source: Núcleo de Arquitectura da Universidade Lusíada de Lisboa, 2011 

 

 

Figure Annex 2: VR Planning 

Source: Brouchoud, 2016 
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Figure Annex 3: Experience gap between companies and customers 

Source: Allen, et al, 2005, p. 1 

 

 

Figure Annex 4: Porter's generic routes to competitive advantage 

Key: 

 

 

Source: Dibb et al., 2012, p. 58; adjusted 
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Annex 2 [Technical Perspective] 

Technical Perspective 

Over the last years a number of VR technologies have arisen. The reason is that display technolo-

gies are available in a variety of modalities and sizes. Tracking systems allow natural body move-

ments. They enable to track position and orientation of physical objects in real time. This is neces-

sary for the correct viewing perspective of the user. Controllers navigate and manipulate objects in 

the virtual environment (Berg & Vance, 2017).  

The headsets are the initial mainstream VR channel. The metrics which measured during usage of 

the headsets, like head rotation, head movement, position and angle of view need to be mapped in a 

sematic Meta-Layer. There are different option how this sematic meta-layer transformation meas-

urement data to meaning can occur (Osarek, 2016).  

VR glasses typically constituted of 3D goggles or head mounted displays, which show different 

images by using stereoscopy techniques. This leads to a realistic visual impression, where the pro-

jected images provide an illusion of true depth. Therefore computers adjust the images which are 

seen by the user according to their moves within their virtual environment. The aim is to provide the 

user a virtual environment which is similar to the real world (Osarek, 2016).  

At the moment there are two main types of VR headsets available to the consumer market. First, 

there are high-end systems which involve a headset that plugs into a high-performance computer for 

content (e.g. Oculus Rift, HTC Vive, PlayStation VR, etc.). Second, less complex types are those 

which hold the user’s smartphone and displays VR content (e.g. Google Cardboard, Samsung Gear, 

etc.) (Rouse, 2017) 
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Annex 3 [Evaluated Interviews] 

VR-Architect/Students 

 

1. Since when are you working/studying in the field of architecture? 

VRA1  VRA2  VRAS 

8 years within different position  20 years Since 2016 

 

2. Since when do you use VR? 

VRA1  VRA2  VRAS 

1 1/2 years, late 2015 early 2016. I start-

ed VR in the time when we started our 

business 

Started with virtual worlds in 2006 (11 

years) and with VR in 2013  

Since February 2017 

 

 

3. What additional value in contrast to traditional planning offers VR for an architecture business as well as for the custom-

ers? 

VRA1  VRA2  VRAS 

Main benefit is what you see is what you 

get. Fully immersed in the VR environ-

ment. Opportunity for architects to 

planned out at a one to one scale. Most 

work is scale drawing and scale model-

ing, limited view, whereas VR let you be 

inside what you are designing. Helps to 

understand space relationships e.g. look-

ing at a scale drawing when you are 

experienced with it, you understand the 

relationships whereas for a client it is 

much more difficult. Therefore VR allow 

you to see the space as it will be.  

Key benefits of VR in the construction 

industry is that it streamline the commu-

nication process e.g. when you explain 

something with words often the infor-

mation get lost.  

VR helps by decision the making. Clients 

get emotions, VR shows dimensions, 

space proportions, emotional evaluate if 

they find spaces big or not… 

It helps to meet the customer needs, but 

at the moment it is used most for, scenes 

which already reached the design past 

concept stage, because then you start 

doing the 3D models, which means creat-

ing a really basic VR scene at the begin-

ning of a project would be quite benefi-

cial. At moment we deal most with final 

project visualization (fully developed 

materials) for promotional purposes and 

selling purposes.  

Past design stage for further design deci-

sion later on. 

VR is a marketing strategy at the moment  

 

Biggest challenges are that nobody can 

read blueprints or CAD drawings they 

are very difficult to visualize so we create 

architectural illustrations and animations, 

but it has nothing to do with how we 

actual experience architecture in the real 

world. In VR you feel a much greater 

sense to proportions and scales. It is 

much closer to understand and experi-

ence design in a way that’s much closer 

to how we experience architecture in the 

real world. 

You can create more emotion with using 

VR, because you experience architecture 

in a much more visual way, instead of an 

abstract or looking on a screen you feel 

like you are there. Frank Gerry talks 

about this a lot, if you standing next to a 

building there is a way when you are 

sensitive to, you can feel it, you can feel 

the presence of architecture and I think 

that’s something what people misunder-

stand or they are not able to experience, 

but with VR you get the same feeling. 

That really opens up new doors, which 

no other medium can achieve.  

 

Helpful to create emotions because the 

client can be in the space and experience 

the space by itself. Clients often have 

problems with the imagination, because 

they have problems with space under-

standing and visualization. It is an easy 

way to show the ideas. VR/AR are help-

ful for communicate the ideas and make 

sure that both the client and the architect 

are on the same track. Another benefit is 

that the customer can make changes by 

the way, it is an easy way to interact in 

the space. It helps the collaboration 

process.  

Can be an effective way to stand out of 

your competitors and be unique  USP. 

 

 

4. What is the purpose of using VR technologies within your firm?  

VRA1  VRA2  VRAS 

Visualization tool, show how a project 

will be like and it deliver experience to 

the customer.  

The customer is also becoming an inter-

active co-creator to an extent. At the 

moment not many people have VR head-

Buildings are most complex things that 

people build, they are extremely risky, 

complex, there are a lot of stakes and 

they are very expensive. There is a lot of 

financial risk involved and also a lot of 

physical resources. They worldwide mind 

Not possible to answer  
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sets it makes the process a bit more com-

plicated, but they can be co-creators. 

 

 

set get much more sensitive to sustaina-

bility and design. Buildings get sensitive 

to the environment. It is important to get 

that right and build the right building and 

right now using blueprints, people have 

really no idea what they are building. So 

many times building owners go up to the 

constrictions side and they are surprised. 

They had no idea how the building would 

look like. I think that’s a shame, when 

you are investing millions of dollars and 

all the physical resources and going to all 

the risk there is no excuse for not know-

ing how the building will look like, now 

that we have VR technologies. That’s the 

purpose why we serve specific to archi-

tectural project, but we also do a number 

of other industries.  

It is like we creating a crystal ball and 

enable our clients to look into the future 

of a building project and see what the 

future will look like to make better deci-

sions and get sure that the building we 

create is also the building the client need.  

I would love that the customer will get an 

interactive co-creator at some point, but 

unfortunately I think that’s in the future 

of VR. Right now most of the time 

brought in is at the end when design is 

already complete and they want to pro-

mote the building. My vision for VR 

would be to put it much earlier in the 

design process. So that the design is still 

very fluid and dynamic and capable of 

changing. The client is able to participate 

and that he has a stronger voice in the 

creation of architecture. Right now they 

don’t, because they don’t have time to 

learn the programs like AutoCAD…, 

they cannot participate because creating 

architecture design is very complex. In 

VR, we can get to a place where the 

client can get an interactive co-creator. 

And the designer can make the changes 

imitate. That is one thing that VR will 

eventually make architecture creation 

more accessible.  

 

5. How difficult is it to build up resources in order to deliver VR on a daily basis? 

VRA1  VRA2  VRAS 

VR is our main focus, but not our only 

service, which we provide. We do differ-

ent kind of visuals. Building up resources 

for VR and standard visuals, half of the 

process is the same. It is an additional 

type of programming where model opti-

mizations are necessary to meet the 

different performance and requirements 

for VR.   

It does take time to get experience how to 

use VR, get understanding to use the new 

methods to the best possible way. 

There are a lot of tools, you can bring 

graphic models or sketch up models into 

VR in one click. There is IRIS VR, In-

side VR, a lot of different companies and 

startups which offer services. It is never 

been easier. Getting a model into Unity is 

not that hard, for someone who is tech-

nical capable (Unity is a very common 

game engine technology) 

We create a tool which is called “merge 

creator” which enable designers to design 

in VR, so they can create walls, ceilings, 

etc. that is coming. At the moment it is a 

very small market and only a few are 

interested but it will grow. 

First of all know-how is really important 

to use VR, know the software which 

transform it to VR. You need the soft-

ware’s and strong computers, which 

handle the program and create VR. You 

need a certain amount of place to create 

your VR space. It is also a matter of 

budget, which have to be available for 

the technology.  

 

 

6. How does the customer benefit from your VR approach? 
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VRA1 VRA2  VRAS  

Main benefit is less confusion or misun-

derstanding of the end design. VR elimi-

nate that issue and increase therefore the 

satisfaction of the customer.  

VR also helps for interaction. There are 

ways for collaboration, but VR is not so 

far at the moment that the construction 

industry can profit from it. It is coming in 

the next couple of years where people 

can collaborate in real time. At the mo-

ment it is like, do a pair of work and 

discuss it in VR and learn from being 

directly involved in the design or the 

model. 

Mainly the company focus on the visual-

ization side of things, so the presentation 

plays an important role. 

There are co-creation benefits. At the 

moment, there are ways to collaborate 

with the clients, but in the next couple of 

years the technology is far enough that 

people can collaborate in real time direct-

ly in VR. 

 

Several times in the past view years we 

have helped our clients to catch major 

mistakes. They thought they understood 

the building and they didn’t. In some 

cases we created a VR model from the 

rabbit file and the client told us, oh you 

did it wrong, you build the VR model 

wrong. I answered, look at the rabbit file 

this is actually what you are getting. 

They had no idea.  

In some cases for more fine details we 

were working on the kitchen of the dor-

mitory, the back splash trial was going to 

interfere with the back of the cabin. It is 

not so a big deal when it is just one 

kitchen, but then you are building the 

kitchen hundreds of times with the same 

mistake. It is worth lots of money. That’s 

one of the things where we saving money 

with using VR. And I think it is also 

about raising awareness of a building of a 

construction project, because so much is 

focused on the designer, the building 

owner, the representatives. They working 

together to create this vision of a new 

building. But they are not the once they 

are necessarily, that are actually that 

people who are using that building. There 

are hundreds of people who work, life 

and play in this building. It is important 

that they understand what this building is 

going to be like. I think one of the big 

benefits for our customers is that they can 

take this sort of crystal ball and show it to 

everybody involved in the projects, so 

that all can get excited about it. And they 

all know what is going to happen and 

being not capped in the dark. A tremen-

dous awareness can be raised with VR. 

Collaboration process gets much easier, 

because there is not so much space for 

errors and misunderstandings as well as 

the communication process is much 

easier. 

Client is much more involved in the 

whole design process, because it is easier 

to see and understand what’s being creat-

ed. It helps to avoid misunderstandings, 

because both see the same space. Clients 

are able to add and design in the space 

and make adjustments. A big advantage 

is the experience of the space for the 

client. VR is a unique feature to experi-

ence the space.  

No real time planning, change it in the 

3D model. 

 

7. How does the company benefit from your VR approach? 

VRA1  VRA2  VRAS 

Mainly beneficial because it is a new 

technology and a new way of visualiza-

tion projects. It helps the company to 

stand out a little bit in the market and get 

more clients. I think that the firm has a 

competitive advantage by using VR, but 

at the same time it is a quite competitive 

field, in general. The advantage of this 

technology would not be there very long 

because more people get familiar with 

the technology. Therefor it is important 

to stay on top of the game with the tech-

nology and the benefits it brings. 

Get information about customers, espe-

cially what they like and dislike. In real 

time visualization you can offer different 

design solutions easily and it is a quite 

effective way to figure out the material 

and design instead of looking on a single 

Extending from previous answers they 

are able to see a design, they are able to 

visualize, it is like having a crystal ball 

looking into the future they are able to 

promote the building, all the same things 

from previous answers.  

With the “merge creator” we can have 

several people at the same time in VR 

together. We have a VR headset here, the 

client has one, the instruction company 

has one, and the real estate developer has 

one. We create the application and then 

send it to all of them and meet there at a 

certain time, let’s say at 9 o’clock we 

meet inside the building put on our head-

sets and we can see each other, we can 

talk to each other, we can point the 

things, we can model things in real time 

and we can share ideas. It is a whole 

It is a unique advantage right now, com-

pared to the competitors it might be a 

competitive advantage and a USP. It is 

also a unique method for presenting 

projects, it leads to less misunderstand-

ings and furthermore it is easy to make 

adjustments. With this technology the 

company is ahead of time, because it is 

really new.  

It is a easy way to communicate a space, 

not only with the client also within the 

team.   

Co-creation is one of the big advantages 

here, because VR allows to experience 

the space and be in the space and emo-

tions are really important and the client 

can also make changes by the way. So 

the client is much more involved into the 

design process and has the opportunity to 
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option the client can have 5 different 

options and get a punch of ideas. 

 

different world. People have no idea 

what’s coming. We are just at the begin-

ning. It will become a pretty major 

change in the way we practice architec-

ture. 

 

make changes.  

VR gives the company a great inside in 

the client’s needs and ideas and how they 

want to have the space to be. Presentation 

is also a big benefit, most of the clients 

haven’t experienced VR yet. It is a nice 

feature for visualization to see the pro-

jects in live and 3D. It is an advantage. 

 

8. What affect has the implementation of VR on your brand? 

VRA1  VRA2  VRAS 

It was implemented since the beginning, 

it is the core of our brand. If you want to 

follow the trend of rising technologies in 

architecture and visualization, it is im-

portant to figure the brand out. To know 

in which direction it should go, (to make 

it relevant for the different things) like 

AR, MR. At the moment we use VR, 

there is a lot more potential to using 

additional technology, there is a lot more 

potential in the future. 

VR is not that popular yet in architecture 

so WOM does not play a real role, it is 

more online. 

 

For our brand, we are becoming recog-

nized as the more premium service at this 

point. I think that’s the brand differentia-

tion for us. There are a lot of players in 

the VR architecture field at the moment, 

but very few of them are capable of 

taking a massive rabbit file (NBA arena 

of our projects). We can take very large 

files and transform them in VR. That is 

an inscrutable difficult thing to do. That’s 

our brand distinction, that we can do that. 

 

Not really into that, but thinks it 

strengthen the relationship. VR create 

emotions and emotions are necessary for 

relationship and trust. Useful USP which 

helps to stand out next to the competitors 

even more. 

 

 

9. Does the implementation of VR connected processes enable any advantages over competitors? 

VRA1  VRA2  VRAS 

Yes, time is a big advantage, because real 

time rendering rather than VR specifical-

ly (comparing real time rendering to 

standard procedure methods) allow to 

produce it a lot quicker than standard 

rendering workflow. Something what 

takes a week can be done in half a day. 

Often new technologies are difficult to 

explain and the best is the opportunity to 

experience the technology, which re-

quires a first person approach or a physi-

cal presentation. 

VR is quite expensive to produce high 

end virtual experiences. This is important 

to consider when you use the technology 

because it is not necessary relevant for all 

clients and users. The client is getting a 

better product in the end because they are 

more confident in what they are getting 

and there is a focus on the customer. 

 

The people who are hiring us are able to 

differentiate themselves from every other 

company. Imagine there are 5 architec-

tural firms that have an interview for a 

new big project and 4 out of them give 

the typical presentation and the 5th one 

bring a VR headset and the contractors 

can put them on and scan inside a build-

ing which doesn’t exist at the moment. 

This is mind-blowing for them. They will 

do anything to get this experience. They 

are willing to spend millions of dollars to 

create a building and you are the one firm 

that brings in the capability of providing 

them of a way to understand the building 

in a way that no other technology can, 

you going to have a better chance of 

winning that project. Our clients have a 

distinct competitive advantage over the 

competition. The other thing is, almost 

all of the architectural firms who use VR 

provide one click solutions which are 

really quick and basic. They are wonder-

ful in terms of showing a design, but the 

real illustration is not that great. Our 

projects are on the high end of the spec-

trum, the customer service is greater and 

the result is much more quality. We are 

paying a lot of attention to materials and 

lighting the quality of performance in 

there. Clients who hire us invest in high 

quality premium VR. It costs a lot more 

but, it looks 9 days different. It is a return 

of their investment because they can see 

the differentiation and have a high quali-

ty experience.  

(Are customers willing to pay more?) 

Some of them are. We lose 9 out of 10 

There will be a few advantages. Pricing 

might be an issue at the beginning espe-

cially VR is really new it might affect the 

pricing strategy. I think that in the future 

more VR will be used and therefore it 

will get less expensive. Customers are 

definitely the main character here and 

everything is related to their decisions 

and what they think about the space. It 

really helps to focus on the customer and 

understand what he wants. Get them 

connected with emotions to the space. 
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projects we go after, because we are 

more expensive. We have been okay with 

that. We can concentrate on the clients 

who are willing to invest. At this point it 

is a tricky craft to it. It takes time we 

have a team of experienced developers 

available and they are expensive.  

It is not only interesting for architects 

also for real estate developers and con-

struction companies. They have the 

budget to do it, it is much more desirable 

to do it. For architects they really want 

that on click solution and have the con-

trol. They don’t want to give me the 

rabbit files and I’m going to represent it 

to the client. And I understand that from 

an architectural view, I understand the 

sensitivity of handing over your design. 

Don’t get hired by architects that often. It 

is usually the building owner, construc-

tion company or real estate developer  

With that technology we can differentiate 

from competitors and have a better per-

formance. 

 

10.  Do you think architecture students should deal with VR respectively universities should offer courses? 

VRA1  VRA2  VRAS 

University are often focused on hand 

models making, hand drawn methods. It 

is not necessary for all students, but it is a 

great tool for many students. At the same 

time it is a factor of getting to know the 

technology and additional programming 

skills. So if it is a university which is 

particular into computer design and 

paramedic design, it is a good tool to 

learn. 

 

Yes it should be everywhere in architec-

tural schools, because VR has the poten-

tial that students can experience their 

own creations immediately. There is no 

other way that they can do that. There is 

massive potential to use it. Also that they 

can experience master pieces from archi-

tects all over the world e.g. Experience 

Asia architecture. Hopefully VR is one 

day so far that the user can travel all over 

the world and experience the architecture 

there. 

Absolutely, should start now because it is 

the future and it is not possible to avoid 

this technology. VR is an important 

aspect and people should take advantage 

of the great invention of technologies. 

Might be more useful of the interior than 

the exterior, because the main problems 

occur indoor (surroundings, …)  

 

 

11. Where do you see the future potential of VR? 

VRA1  VRA2  VRAS 

Not asked I think the biggest future potential is 

going to be the capability of designing 

from within the design. I believe in the 

potential of opening excess for all the 

project stakeholders can participate and 

are able to collaborate and explore. VR 

enables what nothing other does.  

Buildings becoming digital like books. 

VR is another gateway to connect people 

and deeply immerse in experiences.  

 

Not asked  

 

 

Common Architect 

 

1. Since when are you working within the field of architecture and for which company you work right now? 

A  

6 Years 

 

2. What is your professional role and are you connected to VR? 

A  

Architect, no VR experience 

 

3. What kind of programs do you use in order to plan your projects? 
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A 

Use Archicad (drawing program, which also enables 3D visualization) and visualize with Atlantis (render program for Archicad) 

and Photoshop for photorealistic representations for customer 

 

 

4. How do you enable visualization to your clients? 

A 

Same like question 3. Archicad contains all details for house technic like electricity, plumber.  

BIM, 3D visualization enables to great experience for the customer, it is like flying through the plan 

 

5. How important is Collaboration with the customer in order to fulfill the needs of both parties? 

A  

It is really important but also time-consuming, because the projects have to be tailored. There is a meeting once per week with the 

customer. Co-creation is a really important topic for private costumers, in these meetings it is common to use 2D plans and after the 

basics are discussed and concretized I show 3D plans  no real time planning. 

For the presentation/visualization they use printed plans and IPads. If there are necessities I use 3D illustration also in the early 

planning stage. In bigger projects the person with whom I work together have this knowledge and spatial awareness to work with 

2D plans. The visualization and presentation is especially important interior design. 

Architects have only a little room for ideas in a collaboration process with private customers. 

 

6. Which problems do customers have nowadays to experience physical characteristics/spatial awareness in the planning 

stage? 

A  

Same like question 5. If there are necessities they use the 3D illustration also in the early planning stage. In bigger projects the 

person with whom I work together have the knowledge and spatial awareness to work with 2D plans. The visualization and presen-

tation is especially important in interior design. 

 

7. How important are technological advances in order to overcome the hurdles? 

A  

Technical innovations are important for architects, there was a big change in 3D planning since I was at the university. Nowadays it 

is much easier, especially the simultaneous planning on the drawing programs (2D convert to 3D). There is a time saving compared 

to former hand drawing  

 

 

8. What advantages could you see if architects use VR in their planning stage and interaction stage? (Watch: 

https://youtu.be/SLfW2WbpIHE) 

A  

I see this tool more in the area of interior design, as a support for the customer to percept the interior. 

For the planning as an architect I see no advantage, because the planning on the computer with the drawing programs is relatively 

fast and easy (he has seen the video with the joysticks). I believe that the normal planning is faster and more exact. In this context I 

see VR more as a visualization tool instead of a planning tool. For the collaboration process I’m hazard that VR takes more space 

for planning and gives it to the customer, maybe it makes the process more difficult e.g. ideas that are not convertible. 

I think there is no competitive advantage for using this tool. 

 

9. Do you think architecture students should deal with VR respectively should offer courses? 

A  

I think it is an interesting tool to learn especially when you can combine this technology with the normal planning programs. I think 

that big projects are too complex for VR, but for smaller it is a really nice gadget.  

 

 

VR-Experts 

 

1. Since when do you occupy within the field of VR? 

VR1  VR2  VR3  

21 Years 3 Years 1 Year  

  

2. What is your professional role and are you connected to VR? 

VR1  VR2  VR3  

CEO for State of Lower Austria, within 

the field of glass fiber infrastructure Ltd. 

– NÖGIG. 

Professor and lecture for software appli-

cations and modern IT communication. 

Software developer, Founder of a VR-

Startup. 

 

 

3. What additional value can VR deliver its customers? 

VR1  VR2  VR3 

The field of VR had in the last couple of 

years an enormous hype in general. The 

At the moment I believe that with respect 

to the state of the art a lot of development 

The customer is immersed in a computer 

generated environment. VR is a tool, 

https://youtu.be/SLfW2WbpIHE
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technology offers solutions for many 

fields and problems. Everywhere where it 

is complex to bring the customer some-

thing closer and there is a need for visu-

alization the technology VR offers huge 

possibilities. The immersion facilitates 

customer emotions on a new level, expe-

rience of the VR enables new chances for 

the real world. Especially, 2D visualiza-

tion brings problems, because most hu-

mans have no feeling for it, but through 

VR this problem might be eliminated. 

has to happen, so that VR can meet the 

promises. Standard solutions are im-

portant. If we think directly to the field of 

architecture, it can give the possibility for 

customers to get a feeling for dimensions. 

At the moment I see the co-creation 

process in this field more, that customers 

can use the technology at home (simple 

smart phone possibilities) in order to plan 

at home. The advantage is that the cus-

tomer can decide already at home what 

they want, as a result this kind of com-

munication takes away a lot of work for 

the architects. The consumer becomes a 

co-developer. 

which is perfect for learning and greats 

emotions.  

I have no personal experience with VR as 

tool which enables co-creation, but I 

have read about it in literature. Car pro-

ducers use it a lot for prototyping. The 

customer gets a greater experience when 

he use VR. For example when people 

plan a kitchen they often have not the 

spatial awareness and not the understand-

ing for pictures and plans. While using 

VR people are immersed and can build 

up experience of their future kitchen in a 

better way and communicate their needs 

and wishes easier. For a company it is a 

great tool for presentation, because it 

creates emotions. Furthermore, it creates 

more authenticity.  

The reason for using VR in companies is 

a monetary use, especially as training 

tool. I work on such a project at the 

moment.  

To get the employees which have the 

necessary knowhow is complicated.  

 

4. What can be the purpose for a firm to use VR? 

VR1  VR2  VR3 

For Producers development and Design 

in an early stage, helps to decrease costs. 

Virtual Prototyping for example, in the 

earliest stage. In the field of architecture 

it offers for customers the possibility to 

see and feel the final product, bevor it 

even exists. Therefore it is a big tool for 

Marketing, because the customer can 

experience/feel the future outcome and as 

a result the architect can take an ad-

vantage over competition at an early 

stage and thus become the preferred 

supplier.  For instance, if a company 

facilitates the possibility to illustrate  the 

final design to the customers before the 

product even exists, it will lead to brand 

and customer loyalty. In the area of 

service and after sales a company can 

facilitate virtual content in order to show 

how to maintain the product or use it.  

In the field of Architecture I believe that 

VR is not just a temporary hype, it will 

become more a standard technology. It 

starts in the design phase, before the 

architect goes to the customers he can 

already create contents, through this the 

output becomes faster and more efficient. 

For the customer it is a big advantage, 

because nowadays technologies do not 

create emotions, but VR can do it, which 

is important since a building is something 

emotional. The 1st big advantage is that 

the customer can put himself in the fu-

ture, and 2nd the customers can make 

changes easily through the entire plan-

ning stage. Do I as a customer like the 

used wood or layout, no problem it can 

easily be changed. The opportunities for 

customers to implement their own imagi-

nation in the final product is a humong-

I think Open-Innovation is in this context 

a good key word. Customers can become 

Innovators and other customers rate these 

innovations. This way companies can 

standardize this Innovations, also practi-

cal for special niche solutions. VR simu-

lations on consumers enable completely 

new opportunities for market research 

what moves the customer? What does he 

want? What emotions he has? Another 

advantage is that companies (also archi-

tects) can avoid to build expensive mod-

els, prototypes etc. So it is a new area of 

acquiring feed-back!  

Visualization is one of the most obvious 

benefits of the technology “low-hanging-

fruit”. What I think is especially interest-

ing at VR planning is that customers can 

enter their future project during the plan-

ning stage. But not only that, customers 

can experience things like different light 

irradiations (morning, day, night), how 

does a room feel in summer or winter? 

Also colors and other things like position 

of doors, can be experienced. 

Architects can deliver new experiences 

and emotions to their clients through the 

use of the technology. I’m sure that the 

experiences generated through VR are 

much more valuable compared to classi-

cal blueprints or pictures. 

It depends on the project. When we talk 

about training and simulations the biggest 

factor are costs savings and the documen-

tation process. For user experience you 

needed before an eye tracker, but with 

VR it is not necessary anymore.  

The biggest benefit is to be together at 

one place and there is also a social as-

pect. But it depends on the projects and it 

is not possible to answer that in general.  

I see a great potential in designing for 

example a kitchen or landscape design, 

because the customer can experience this 

projects better and he would spend easier 

money on that, because he sees what he 

get. Performance and communication 

gets more effective through VR because 

it offers a better understanding.  

I think the customer is not willing to pay 

more, but the companies who use VR can 

get a competitive advantage, because 

they can differentiate themselves from 

other providers and give the customer 

more experience. 
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ous advantage. 

For instance, think about public build-

ings, stakeholders such as the population 

or clients can see the final building from 

different perspectives, so VR can also 

serve as a tool for mediation and con-

vince the population. It can help to calm 

down the stakeholders for major projects, 

embed them in the design and give them 

a forecast on the future.  

To sum-up, in the field of architecture it 

helps from the early design, to the inte-

gration of customers, to structure the 

design, in the area of sales and also the 

visualization for small projects but also 

for big projects. Furthermore it is a tool 

for communication and mediation. Use 

for single houses as well as for public 

projects. 

 

 

5. How difficult is it to build up resources in order to deliver VR on a daily basis? 

VR1 VR2  VR3 

From the technical perspective, it can be 

said that the technology is not completely 

developed, so early adopters will face 

some expenses, because standard inter-

faces are not available at the moment. 

But I believe it will come soon. For 

instance the change from 2D models to 

3D models took also some time, nowa-

days it is nothing special anymore – it 

will be similar with VR. The final export 

of a 3D plan to a VR interface will then 

be no problem anymore. 

It is important to develop a simple and 

efficient solution in order to combine 

usual programs (BIM) with VR-programs 

via plug-ins. In future VR-Glasses will be 

used in households, so the architect 

facilitates the model and the clients can 

interact from their homes. 

Embedding in the daily use is not a major 

obstacle for architects, because today's 

3D planning can easily convert every-

thing to standards of VR. I think it is not 

a big problem to build up resources in 

this regard. Companies need employees 

who are familiar with the subject matter 

and who are trained on it. But there I do 

not see a problem. Because on the other 

hand the entire planning process becomes 

more efficient and effective. I believe the 

benefit is much bigger and do not see just 

costs or other hurdles. The client takes 

the work of the architects through the 

possibilities offered by VR. For instance, 

if we think about modern tools of the 

interior planning of IKEA. In the past 

customers were directly collaborating 

with planners of IKEA. Nowadays they 

do it alone and be completely happy 

about it. 

But it is really important that the technol-

ogy is becoming more user friendly. 

Complexity should be eliminated. Pro-

grammers and VR Experts are important, 

especially to raise the acceptance towards 

VR. 

The technology is far enough that com-

panies can offer VR solutions. It needs 

more time that everybody has his own 

headset at home. For the end user the 

technology is at the moment to expen-

sive, but there is a rapid progress (up-

dates and new products). 

 

6. How can consumers benefit of a VR approach? 

VR1  VR2 VR3 

Answered the question already under 

question 4 

Customers will more and more act as 

active co-creators, in this matter it is 

important to render and imitate the possi-

bilities for the customer, or otherwise 

customers will be overwhelmed. This has 

to be explained to the customer, and 

architects have to set parameters. 

For instance, if somebody wants to build 

a big office building it is a great benefit if 

he can already enter the rooms in the VR 

before the building even exists.  It makes 

changes easier, and customer can express 

their wishes easier. 

Customers can fulfill easier their dream 

No answer 
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solution. 

 

 

7. How can a company benefit of a VR approach? 

VR1  VR2 VR3 

I believe that VR will become a standard 

tool for the field of architecture, so they 

can deliver a better performance for their 

customers. Also means that some archi-

tectural firms will probably not survive 

the switch to VR. Good architects can 

imagine the final building and now they 

have through VR the possibility to let 

their customers dive into their imagina-

tions: I compare architects with artists, 

and artists say…show me a Stone and I 

see the final culture within it. And it 

becomes even better through the use of 

VR, because mistakes in the planning 

stage can be easily eliminated, by archi-

tects as well as customers, thus the quali-

ty of the project outcome and the cus-

tomer satisfaction get enhanced. To see 

mistakes in an early stage and eliminate 

them, could help architects to get on a 

completely new level and as a result 

leads to advantages over competitors. 

Means also that classical architects get 

competition of “not usual architects”. 

The outcome and the performance of 

architects will become much better, 

through the use of VR. VR is like an 

additional expedient in order raise quali-

ty. 

The tool enables so many possibilities in 

the area of sales. Customers become new 

insides and the technology facilitates new 

emotions. They can interact deeply with 

customers, but here I see the advantage 

more for big clients, which have more 

experience. 

Innovations of the customers could be 

used also for others. Customers become 

more satisfied, because, what they see is 

what they get. And also the architects 

generate new knowledge and perspec-

tives on the preferences of the consum-

ers. 

No answer 

 

8. What affect do you think has the implementation of VR on a Brand/Firm? 

VR1  VR2  VR3 

For big projects: Top clients want top 

services, so if architects use VR they will 

attract customers, which leads to adop-

tions of several architects, to avoid a 

market disadvantage.  

Also consider prefabricated houses, many 

providers work already with VR in order 

to develop an excellent architectural 

design and avoid mistakes. The Branding 

effect will become big, because people 

love to get such experiences. Usual archi-

tects will face the pressure to adopt this 

approach. I believe it will be in 4-5 years 

so far. 

I think the tool enables the possibility for 

architects to position itself in the market 

space. Also the branding effect will be 

major, because customers love to interact 

and experience new emotions, so cus-

tomers will use WOM and other tools 

such as social networks to recommend 

the architects, which use the technology. 

No answer 

 

9. Does the implementation of VR connected processes enable any advantages over competitors? 

VR1  VR2  VR3 

Performance will become for sure better, 

because the clients know already what 

they get and can better implement their 

wishes respectively preferences. The first 

movers and the early adopters will have 

for sure a temporary market advantage, 

because they deliver something extraor-

dinary. In the medium term it will be-

come a standard. The early stage can 

create further services through VR and I 

think customers will also pay a bit extra 

for it, until it becomes an industry stand-

ard. 

I think the major advantage is that the 

performance on the final project outcome 

increases, because unnecessary commu-

nication (Mail-Bing-Bong) gets eliminat-

ed. Another competitive advantage is that 

stationarity or time is not a problem 

anymore. Especially when we think 

about big projects such as super market 

facilities, VR facilitate the creation of a 

couple of standard layouts that the big 

companies can build later all over the 

globe. Also test phases for such projects 

are implemented more quickly. 

No answer 
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Clearly the first movers and also the early 

adopters can different itself from their 

competitors but on the other hand is this 

technology becoming a standard service 

within the field of architecture. The use 

of VR offers also the possibility that 

planning processes are becoming much 

faster, which is a major competitive 

advantage. I see co-creation advantages 

through VR more for companies than for 

end customers, because they have usually 

more experience and as a result they can 

collaborate with the architects.  

If we think about the costs, VR is really 

interesting, because the tools are not that 

expensive, but the ROI could be hu-

mongous. 

 

10. What potential do you see for this technology in the field of architecture? 

VR1  VR2  VR3 

Answered under previous questions In my point of view architects will use 

more often AR instead of VR. I also 

think that architects, which do not adopt 

to this technology can not sustainable 

compete. 

Most things are answered under previous 

questions 

No answer 

 

11. Where do you see the challenges for companies to implement VR? 

VR1 VR2 VR3 

The biggest challenge is to make the 

technology of VR more user-friendly, so 

that the daily use for end users represents 

no longer a challenge. Usability is im-

portant! 

It is necessary to make the technology 

more easy to use. Another aspect is quali-

ty, the VR should always be on a high 

level, or otherwise the architects will 

have negative customer response. But the 

quality of the technology is rapidly im-

proving. 

No answer 

 

 

Customers 

 

1. When did you engage lastly with an architect as a consumer? 

C1 C2  C3  

3 Years Job: 31st of April/ Private: ½ Years ½ Year 

 

 

2. How was your experience about the planning stage? 

C1 C2  C3  

I have the experience that it is advisable 

to consult an architect, but also that it is 

important to consult builders and other 

professionals. Ideas, layout, alignment 

etc. requires different expertise. I have 

faced that architects are often very 

strict/limited with issues like that. So I 

would always recommend a builder. 

The experience with the architect was not 

always easy, because I felt he wanted to 

use his own ideas and mostly are the 

ideas of an optical nature. It is important 

to find a consensus between the archi-

tects and the constructors. Sometimes the 

communication between the customer 

and the architect is very bad, because 

there is a knowledge gap between both. It 

is important to facilitate customer cen-

Job Related: We had to adopt design 

standards for the implementation of a 

public sector building. Therefore we used 

VR in order that each participant can 

pretend under the final design.  

Private: For me it is not a huge problem 

to rethink from a 2D visualization to a 

3D visualization, so I can explain the 

architect very well what finally imagine 

respectively what the outcome of the 

final project should be. But the experi-

ence was very good, because the architect 

helped me to align the house by means of 

3D modeling according to my wishes. To 

deliver a good visualization of the project 

is extremely important for me as a cus-

tomer. I would wish to enter the room, 

the floor, etc. in an early planning stage. 

Good experience, the people with whom 

I worked were competent. They tried to 

respond on the wishes and ideas. They 

tried to understand the customer’s needs 

and combine it with the spatial condi-

tions. 
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tricity.  

 

The architect installed a customer version 

of the program SkatchUp, as an outcome 

I could made my considerations at home. 

 

3. Which tools did the architect use to interact with you? 

C1  C2  C3 

Visualization was through a 3D designer 

program, and also the use of Auto CAD 

was important for the builders. 

Job Related: 3D planning and also im-

mersion possibilities. 

 

Private: 3D planning (SkatchUp) with 

consideration of different viewing angles. 

The architect also installed the program 

SkatchUp so I could made my thoughts 

and considerations at home. 

 

They used computer tools like Auto 

CAD, Graphisoft, Archicad. Looked like 

pictures, worked with 3D but also with 

normal plans. First they started with hand 

or computer drawings and in a later 

design stage the worked with 3D plan-

ning to make the decision process easier 

for the customer. 

 

 

4. How difficult is it for a customer to experience the physical characteristics /spatial awareness in the planning stage? 

C1 C2  C3 

For big projects I think it is not a big 

problem, because the most stakeholders 

are experts within their fields. On the 

other hand for smaller projects like a 

detached house it is for sure more diffi-

cult. For instance, for me personally it is 

very difficult to deal with blue print 

plans, because I have no imagination for 

different characteristics. 

I personally have worked within the field 

of construction. So I know that I and also 

other customers are often seeking for 

extra wishes. So often customer can enter 

their future building, first time at the 

shell stage. Customers are often shocked, 

because their imagination about the 

building was completely different, so 

when they ask at this level for extra 

wishes, it might become extremely cost-

ly. Customers usually cannot experience 

their future building in an early stage. 

Was easy for me because I have a good 

spatial awareness. 

 

5. How easy was it for you to express yourself within the planning stage? 

C1 C2  C3  

The communication quality depends on 

the skills of both, the architect as well as 

the customer. Customers, which already 

have more experiences within the field 

(e.g. 2nd house) can for sure express their 

wishes in a better way, but it leads for 

sure still to mistakes. The key person for 

the final design is for sure the architect. 

With my background it is not a big prob-

lem to interact with the architect. How-

ever, the exchange of information be-

tween architects and customers has a big 

impact on the quality of the final result. 

So it matters, how good an architect can 

listen? How well he put himself in the 

perspective of the customer? How good 

the architect can ask questions, in order 

to meet the customer’s wishes?  That all 

are qualities an architect should have, if 

he wants to deliver the customer a good 

product. 

That the customer can become a co-

creator he needs more information and 

knowledge, otherwise it becomes diffi-

cult. The own customer-experience are 

therefore important. Customer experience 

build the cornerstone for co-creation and 

this leads again to new customer experi-

ence, it becomes like a circulation. But 

also for the architect. Creativity in this 

process is also important, not just for the 

customer also for the architect, so they 

have to look for solutions in form of new 

technology. 

The collaboration with the design team 

was really good. The team was open for 

my needs. There was a good interaction 

between the team and me. They consider 

the needs and whishes even if they were 

difficult e.g. they made 5 plans to illus-

trate that some of the whishes are not 

realizable. 

No real time planning. I had a meeting 

where we talked about all the needs and 

wishes. After that the designing and 

architecture team made plans and showed 

them in a later meeting. There we dis-

cussed and eliminate possibilities. 

 

6. What advantages could you see if architects use VR in their planning stage and interaction stage? (Watch: 

https://youtu.be/SLfW2WbpIHE) 

C1  C2  C3 

I believe it can also come to problems, 

because the things what I experience in 

the VR (colors, textures, dimensions, 

I believe that the use of VR is enormous 

advantage for customers as well as for 

architects. 1st it helps to save unnecessary 

The use of VR would have big ad-

vantages for both, architects as well as 

customer, and a lot of time can be saved, 

https://youtu.be/SLfW2WbpIHE
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etc.) has to be exactly the same at the real 

design, because deviations would lead to 

dissatisfaction. 

I think there might be a problem with the 

co-creation of the customers, because if 

the customer intervenes permanently in 

the designing process, the project dura-

tion could expand massively. All the 

additional functions, which VR offers me 

as a client facilitates new possibilities, 

but do I as a customer have the capabili-

ties to deal with all this possibilities? I 

think for me as a customer it is important 

to limit the possibilities of VR so that 

there is no overflow of information. 

Legal regulations have to be fulfilled 

anyway, so it is important to render some 

possibilities. There are several stages of 

such a project, so many changes of the 

consumer can delay the final completion.   

VR is for sure a great tool for visualiza-

tion and builds a bridge for the final 

imagination of a project. For us custom-

ers it can help a lot to enhance the quality 

of the project outcome.  

 

costs, of communication lacks and adop-

tions at a building stage. 2nd customers 

become more satisfied, because the VR 

experience and emotions become similar 

to those of the final project, which is a 

major advantage. 3rd for major projects 

(public sector) VR helps to embed the 

population in the designing project and 

also help to provide them the necessary 

imaginations. It is like a big AHA effect 

and stakeholders can easier communicate 

their wishes as well as concerning’s. It is 

very important to close the gaps of un-

derstanding between the plan and the 

final outcome. 

All the questions and hurdles of the 

following questions, could be easily 

eliminated through the use of VR: So it 

matters, how good an architect can lis-

ten? How well he put himself in the 

perspective of the customer? How good 

the architect can ask, in order to meet the 

customers wishes? 

The architect, which delivers the best 

visualization possibilities have an ad-

vantage over his competition. 

 

because the customer is completely 

immersed in the VR environment and can 

experience the planning stage completely 

different. For the customer it is not nec-

essary to think much about the physical 

characteristics because he can experience 

them in the VR. 

Also the co-creation part is much easier, 

because the customer can interact with 

the architect in real time, this leads to an 

easier and faster decision making pro-

cess. Another advantage is that every 

change can be made quickly and you 

have a real time outcome. 

Main advantage is the real time planning, 

the experience of the physical character-

istics, and co-creation process,  

But the most important thing is the com-

munication between customer and archi-

tect, therefore VR has not a real influ-

ence. 

 

7. Which kind of additional value could this technology facilitate? 

C1  C2  C3  

I think the tool of VR can help to en-

hance the communication quality be-

tween customers and architects, as a 

result the final outcome of a project could 

become much better. I think the use of 

VR is for architects a very good adver-

tisement, and personally believe that 

soon most architects will work with this 

technology. 

In my point of view is the biggest ad-

vantage of VR to be able to estimate 

proportions and circumstances such as 

dimensions.  

 

The performance of the project gets 

higher, because the customer gets what 

he had imagined. It is important to fulfill 

the imaginations, but customers have also 

to consider legal frameworks, financial 

backgrounds, etc. so there are certain 

limitations from the beginning. Custom-

ers can view in an early designing stage 

the final outcome, this is in my point of 

view a massive advantage, the customer 

has experienced every detail, put already 

emotions in it, so wow.  

Maybe higher costs, because of R&D. I 

just see advantages if an architect uses 

VR from a consumer perspective.  Except 

one thing, the variety of possibilities that 

the tool allows can make decisions for 

the customer more difficult. But this 

depends on the customer’s maturity. 

Faster, more efficient and the selection is 

easier. Every decision is easier because 

you can experience the change in real 

time.  

In my case, the result wouldn’t be anoth-

er one with using VR, because I’m really 

satisfied with the result, which was ar-

chived. But for sure it would be faster 

and the decision process is easier. 

 

8. Would you as a customer specially look for an architect who offers VR and are you willing to pay more for this extra ser-

vice? 

C1 C2  C3  

In future more and more customers are 

especially looking for architects that 

offers the additional service of VR, also 

customers will recommend more and 

more of such architects. At the early 

stage I as a customer would pay a little 

extra for the service, but in future I think 

it will become a standard and nobody 

will pay more for it. Manly the architect 

attracts additional attention, which has a 

sales-promoting effect. So it is for sure 

differentiation for the companies. 

I believe that customers will pay more for 

the extra service of VR in an early stage, 

but soon it will become a standard and 

nobody will pay more for it than any-

more. I’m totally sure that customers 

increasingly looking for architects who 

offer VR services. 

I wouldn’t search especially for an archi-

tect who offers VR and I also wouldn’t 

pay more for this technology, because the 

most important thing for me is the basis 

of collaboration and how the architect 

meets the wishes and bring in his 

knowledge and know-how at the same 

time.  

VR is not essential because the I have a 

good spatial awareness, but in general I 

think that this technology can have a 

competitive advantage. 

 


