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Abstract 


In today’s hypercompetitive market, companies are forced to be creative and innovate in order 
 to survive. Digital technology has brought new possibilities for organisations as well as enabled 
 thousands of start-ups to enter the marketplace. However, the constant flood of start-ups leads 
 to intense competition increasing pressure on the companies to innovate. Developing novel 
 ideas and bringing them to fruition is often a chaotic process influenced by pressure and 
 uncertainty. The concept of creativity in information systems (IS) development and digital 
 innovation has been under-researched with a too-narrow focus. We need to further our 
 understanding of creative processes in IS and digital innovation, addressing the role of digital 
 technology and human actors and their interdependence during this process in high-pressure 
 environments. This thesis aims to extend research on digital innovation and creativity and the 
 interaction between human actors and digital technology during this process in a high-pressure 
 environment. A case study of game development start-up companies in the Norwegian video 
 game industry was conducted to gain empirical insight into the work situation of a high-pressure 
 environment with creative and technologically savvy developers. Grounded in the literature on 
 digital innovation and creativity and guided by affordance theory, I analyse the findings using 
 the 5 A’s of creativity framework to address the need for a holistic socio-technical perspective 
 of the digital innovation process and the interdependence of the different components 
 influencing the creative process. In doing so, I have developed a theoretical process model, and 
 I present propositions to guide practitioners in their creative endeavours. This contributes to 
 research on digital innovation and creativity by addressing the need for theories explaining the 
 role of digital technology and human actors and their interdependence during development in 
 organisational contexts and high-pressure environments. 


‘Pressure makes diamonds.’ – George S. Patton, Jr. 
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1.  Introduction 


Innovation within and across organisations is influenced by the spread of digital technology 
 capable of processing, storing, and communicating different types of information. Such 
 development trends are fuelled by the unification of previously distinct products through digital 
 technology (Yoffie, 1996, Tilson et al., 2010). New possibilities also emerge through market 
 disruption and digital innovation (Yoffie, 1996), that is, ‘A product, process, or business model 
 that is perceived as new, requires some significant changes on the part of adopters, and is 
 embodied in or enabled by IT’ (Fichman et al., 2014, p. 330). Digital technology has brought 
 new possibilities for organisations as well as enabled thousands of start-ups to enter the 
 marketplace. Start-ups are new and small businesses designed to create new products and 
 services under conditions of extreme uncertainty and are accompanied by high innovation-
 driven growth (Ries, 2011). The constant flood of start-ups leads to intense competition. For 
 every wildly successful start-up, thousands fail and disappear (Szmigiera, 2019). As much as 
 90% of start-ups are estimated to fail (Krommenhoek, 2018). This hypercompetitive market, 
 where competitive advantages are short-lived, forces companies to be creative and innovate in 
 order to survive. It is no longer a question of if companies should innovate, but how they should 
 innovate (Figueroa and Conceição, 2000, Iden et al., 2013). Innovation depends on the 
 ingenuity and creativity of employees and management, but developing novel ideas and 
 bringing them to fruition is often a chaotic process influenced by pressure and uncertainty 
 (Müller and Ulrich, 2013). Müller and Ulrich (2013) define creativity as the creation of novel 
 ideas by individuals or groups, whereas innovation is the adaptation and commercialisation of 
 these ideas in an organisational context. Hence, these two concepts have different meanings yet 
 are intertwined and need to be considered in correlation.  


For more than 20 years, it has been said that the subject of creativity is a neglected area in the 
 literature of the information systems field (Couger et al., 1993, Seidel et al., 2010, Müller and 
 Ulrich, 2013). According to a literature study by Seidel et al. (2010), the focus on creativity in 
 IS research has been too narrow. They conclude that the development of a process theory which 
 explains IT-enabled creative processes would be greatly beneficial for the field of IS and that 


‘future IS research on creativity must theorise about the socio-technical context in which 
 creativity unfolds—a challenge that will require the application of a variety of qualitative 
 research methods in order to investigate the complex interplay of creative persons, products, 
 processes, and (IT-enabled) contexts at the individual, group, organisational, and market levels’ 


(p. 235). In a more recent study, Müller and Ulrich (2013) conclude that there is still a need for 
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 more research on creativity in the IS field, especially on the creative product and process. 


Furthermore, we need to develop theories explaining the role of digital technology and human 
 actors during development in organisational contexts, how these components can shape creative 
 and innovative solutions in a high-pressure environment to achieve a holistic understanding of 
 the digital innovation process (Strong et al., 2014, Orlikowski and Scott, 2008, Nambisan, 
 2017). According to Nambisan (2017), combining theoretical perspectives (e.g., 
 sociomateriality, technology affordance, generativity, digitalisation, etc.) allows for the joint 
 consideration of entrepreneurial (individual, group, firm-level) constructs and digital 
 technology–related constructs to decipher the interaction of human, social, institutional, and 
 material agencies in entrepreneurial pursuits. This provides critical insights on ‘how digitally 
 fuelled entrepreneurial processes unfold and on how entrepreneurs’ interactions and actions 
 both shape and are shaped by the use of digital technologies’, which need further research in 
 digital innovation (p. 1048).  


The concept of pressure plays an important role in the discussion and research on creativity and 
digital innovation as the business environment is characterised as hypercompetitive (Müller and 
Ulrich, 2013). In this thesis, the concept of pressure is related to that which is experienced in 
the workplace, defined as ‘the subjective experience of substantial job demands that can be 
induced by internal or external forces, entail positive or negative consequences, and push an 
employee to behave in a specific way’ (Gutnick et al., 2012). A high-pressure environment in 
relation to work is defined by the Cambridge Dictionary (2020) as involving a lot of stress 
caused by the high expectations of others, a lot of responsibility or worry. The effects of 
pressure on creativity are far from consistent (Byron et al., 2010), with some studies showing 
that pressure kills creativity (Amabile et al., 2002, Shalley and Perry-Smith, 2001), whilst others 
show pressure to stimulate creative action (Gutnick et al., 2012, Baer and Oldham, 2006, Ohly 
and Fritz, 2010). A study by Hunter et al. (2007) shows that the environment is strongly related 
to creative achievement when innovation was necessary for organisational success or even 
survival in a high-pressure environment. They further state that there is a need for more research 
on the causal effect of the work environment on creativity and innovation and the maintenance 
of such an environment, specifically under pressure (Hunter et al., 2007). According to Gutnick 
et al. (2012), there is a need for more research, especially empirical studies, on why and how 
work pressure can impact employees’ creative performance as well as the identification of 
potential moderators of the pressure–creativity relationship and our knowledge of the boundary 
conditions of this linkage.  
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 A suitable area for research on creativity and digital innovation is the creative industry, 
 specifically the video game industry. As the video game industry is characterised as a 
 hypercompetitive environment, the companies’ depend on their ability to innovate, which, in 
 turn, requires creativity (Müller and Ulrich, 2013). The creative industries are considered 
 among the most innovative as they both support innovation in other sectors through idea 
 generation and marketing as well as demand and push technological development (Müller et 
 al., 2009). Lê et al. (2013) uses an example by Howard Becker (1982) to describe the relation 
 between the creative developers and digital technology, ‘Music composers generally compose 
 for existing instruments and thus submit to the instrument’s technical constraints’ to exemplify 
 that ‘artistic creation does not take place in a void but is contingent upon technical aspects’. 


This is also relevant to computer game companies and game developers who are highly creative 
 and skilled in a range of different digital technologies and software (e.g., 3D digital art 
 processing packages, digital animation packages, game-world editors) used in their game 
 development efforts (Panourgias et al., 2014, Sandovar, 2017). These tools are either off-the-
 shelf software products, developed in-house, or a combination of both. The choices of 
 technology will influence the possibilities the developers have in their work. According to 
 Zackariasson et al. (2006), creative and technological resources can represent an opportunity 
 and a tool to gain control over challenging situations. As many computer game companies 
 experience a high level of pressure and challenging situations, the need for creatively utilising 
 technology to aid in the innovation process becomes imperative. Hence, the video game 
 industry is a highly suitable area to study digital innovation as the development of videogames 
 is based on the intertwining of creative action and digital technology, and the industry is 
 evolving in a technologically dynamic context (Tschang, 2007, Lê et al., 2013). According to 
 Kultima (2017) game work and game productions is as an understudied topic, which “deserves 
 a wider understanding of how the multifaceted phenomenon of game industry as a creative 
 industry works” (p. 45). Further, adopting a socio-technical perspective of digital innovation in 
 game development rather than  purely technical has become increasingly valuable for a holistic 
 understanding (Kerr, 2017).  


This thesis proposes a new digital innovation model of creativity under pressure. The model 
provides a holistic representation of how creative action emerges through the interaction 
between the developers and management (actor), external companies and the user base 
(audience) mediated by digital technology (affordance) and actualised in the production of a 
new artifact. Knowledge, skills, and motivation by the individual actor moderate the ability to 
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 actualise an idea while technology (artifacts) and external actors act as both drivers and 
 obstacles or cause of pressure in this process. Further, the thesis presents how creative action 
 emerges under pressure on an individual and collective level. Intrinsic motivation in 
 combination with skills and knowledge is key in enabling individuals to perceive possibilities 
 (affordances) in the technology and environment fostering creativity, whilst collectively, 
 technology is creatively utilised to go beyond the company boundaries to gain knowledge and 
 resources from external actors, further fostering creative action.  


Five papers form the basis for this thesis presented in table 1. Full versions of the papers are 
 included in a collection at the end of the thesis.  


Table 1 Overview of papers included in the PhD thesis 


Paper  Publication venue  Status 


Paper I: Patterns of Interaction Influencing 
 Innovation in the Video Game Industry 


Norsk konferanse for 
 organisasjoners bruk av IT 
 (NOKOBIT) 


Accepted and 
 published 
 Paper II: Soft Innovation in the Video 


Game Industry 


World Conference on 
 Information Systems and 
 Technologies (WorldCIST) 


Accepted and 
 published 
 Paper III: Innovation in Game 


Development: IT Enablement and 
 Affordances on Kickstarter 


The Computer Games Journal  Accepted and 
 published 
 Paper IV: Theorising Affordance 


Actualisation in Digital Innovation: The 
 Case of the Video Game Industry 


Scandinavian Journal of 
 Information Systems (SJIS) 


Accepted 


Paper V: ‘Whoever is Educated by 
 Anxiety is Educated by Possibility'' A 
 Study of Creativity in Game Development 


The Computer Games Journal  Accepted and 
published 
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1.1 Research Question and Aim 


This thesis aims to extend the current understanding of creative processes in digital innovation, 
 addressing the role of digital technology and human actors during this process in high-pressure 
 environments.  


This thesis addresses the following research question:  


How do digitally fuelled creative processes unfold in game innovation under pressure? 


I set out to answer this through a case study (Yin, 2014) of video game development, which in 
 itself is uncharted IS territory. In IS research, there are few empirical studies of the innovation 
 process within the video game development industry (Stacey and Nandhakumar, 2009, 
 Nandhakumar et al., 2013, Murphy-Hill et al., 2014). The video game industry is relevant to 
 the study of creativity and digital innovation processes as it is driven by digital technologies in 
 a highly competitive market. According to Kanode and Haddad (2009), video game 
 development is, compared to ‘traditional’ software development, ‘unique in that it combines 
 the work of teams covering multiple disciplines (art, music, acting, programming, etc.), and that 
 engaging gameplay is sought after through the use of prototypes and iterations’. Whereas the 
 main objective of software development is to enable users to ‘execute a set of tasks, determined 
 by a clear functional objective, in a predetermined context’ (Sánchez et al., 2009, p. 66), in 
 video game development the goal is for ‘users to achieve concrete objectives in varying degrees 
 of effectiveness, efficiency and satisfaction, within a specific context of use’ through usability.  



2.  Selecting an approach 


Research on innovation processes in information systems (IS) is vast and has been approached 
 from different perspectives from management (Van de Ven, 1986), user involvement such as 
 lead users (Von Hippel, 1986, Von Hippel and Katz, 2002), co-creation (Näkki and Antikainen, 
 2008), open innovation (Chesbrough, 2006), user integration (Piller and Walcher, 2006), 
 knowledge and network (Rogers, 2003, Hansen, 1999, Benitez et al., 2017, Granovetter, 1973), 
 and organisational perspectives (Van de Ven, 1999) to different methodologies such as systems 
 development and agile development (Highsmith and Cockburn, 2001, Stringer, 2000). 


Meanwhile, the perspective of creativity in IS research has largely been ignored (Seidel et al., 
2010, Müller and Ulrich, 2013). The main contributions involve research on optimal work 
conditions for creative employees and groups through software support, understanding human 
interaction with creativity facilitating systems, virtual environments, software tools, techniques, 
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 and strategies from behavioural, organisational, and computer science perspectives (Müller and 
 Ulrich, 2013). Less is known about how creativity unfolds in the IS development process and 
 its relation to digital technology and innovation. As creativity is necessary for innovation to 
 transpire, this concept should play a key role in our understanding of innovation and the relation 
 of different influential factors during the development process. As stated by Fagerberg et al. 


(2006), to achieve a holistic understanding of innovation, one must combine insights from 
 different areas, though in his book, The Oxford Handbook of Innovation, there is little mention 
 of creativity. Hence, creativity could be the key to unlocking what happens inside the black-
 box of the organisational innovation process (Fagerberg et al., 2006). In addressing this 
 dilemma, the 5 A’s of creativity by Glăveanu (2013) is used throughout the thesis to synthesise 
 and analyse the literature and findings. This framework is an updated version and differs from 
 the framework of 4 P’s by Rhodes (1961) in that it addresses the components actor, action, 
 artifact, audience, and affordance and their relation. This is explained in more detail in Chapter 
 2. 


Another approach that was considered was to develop a conceptual framework from theory and 
 data, extracting concepts to structure and guide the analysis. This would involve deciding which 
 concepts to include and which to exclude, representing the relationship between the concepts 
 and iterating this throughout the analysis. As I came across the 5 A’s of creativity framework 
 (Chapter 2.1) quite early in the process of writing my thesis, I found that the concepts (actor, 
 action, artifact, audience, and affordance) were well-known to me from both previous research 
 and my papers. They aided in the identification and explanation of what I was observing in my 
 case and in describing and illustrating the relation between each concept. I was able to build 
 further on this framework to develop the theoretical model proposed in this thesis. 



2.1 Theoretical Framework: The 5 A’s of Creativity  


The 5 A’s framework by Glăveanu (2013) is adapted from the 4 P’s of creativity model first 
 introduced by Rhodes (1961) in his analysis of creativity. The concept of the 4 P’s of creativity 
 is considered one of the most widely used frameworks for studying creativity in psychology 
 and includes the concepts Person, Process, Product, and Press. Couger (1993) introduced the 
 4 P’s model to information systems theory as a means to apply creativity to an IS organisation. 


The model functions as a classification system for facilitating creativity and has been widely 
used in creativity research. Glăveanu (2013) further updated the creativity framework, replacing 
the 4 P’s with five A’s: actor, action, artifact, audience and affordances. He argues that this 
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 framework can aid the researcher in changing the view from isolated components (i.e., The 4 
 P’s framework) to an analysis of the interaction between the components. One cannot study 
 creativity by looking at each component separately, as they are interrelated. ‘Such interrelations 
 need to be made explicit, and this is one of the first aims of the five A’s model’ (Glăveanu, 
 2013). Figure 1 shows the key differences between the two frameworks. 


Figure 1 Comparing the 4P's and the 5 A's frameworks found in (Glăveanu, 2013) 


The framework aims to assist researchers in designing and conducting integrated research by 
 providing a ‘language of creativity’ in which actors act as part of a wider environment made up 
 of audiences, artifacts, and their affordances (Glăveanu, 2013). As I aim to understand the 
 creative processes in digital innovation better, addressing the role of digital technology and 
 human actors during this process in high-pressure environments, I found this framework to be 
 a useful methodological tool to structure and analyse the information properly. For the thesis, I 
 used the components of the 5 A’s of creativity framework as nodes to analyse and synthesise 
 each article, drawing on key characteristics of each component. It has not been used as a 
 framework in previous articles as the idea of creative processes under pressure matured and 
 became apparent when working on the final article (article V). It aided in providing a holistic 
 perspective on the complexity between each component in this case, necessary to answer the 
 research question fully and address the research gap presented in the introduction.  


In the next section, I will present each of the 5 A’s, actor, action, artifact, audience, and 
affordances, in greater detail based on Glăveanu’s research. 
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 Actor 


The component actor refers to people as social beings, shaped by a sociocultural context in 
 which they act, in coordination with others, to shape the context in suitable ways (Glăveanu, 
 2013). Their personal traits are seen in relation to the past, present, and future in how those 
 traits are acquired, how they are applied in relation to others, and how they shaped and shape 
 the social environment. A system of social relations and cultural traditions regulate these 
 relations, and in order for individuals to create, they need to have time to internalise the rules 
 of the group and learn and practice through action before contributing to knowledge and 
 practices in the group (Glăveanu, 2013, Csikszentmihalyi, 1999). According to Bruner (1999), 
 by using your capacity for reflection and for envisaging alternatives, you can escape, re-
 evaluate, or reformulate what the culture has to offer (Glăveanu, 2013). Creative actors factor 
 in persuasion and investment to take advantage of ‘unusual ideas, then actively try to convince 
 others of their value, and afterwards move on to a new ‘investment‘’ (Sternberg, 2006, 
 Glăveanu, 2013). 


Action 


According to Glăveanu (2013), creativity consists of an internal, psychological dimension and 
 an external, behavioural dimension which integrates the creative process within the broader 
 concept of action. These are interconnected and cannot be reduced or properly understood 
 without the other. Human creative action occurs in a context and is between actors, audiences, 
 and artifacts. ‘Action is both psychological and material, internal and external, goal-directed, 
 structured, and symbolic or meaningful’ (Glăveanu, 2013). Creativity is a form of goal-directed 
 activity where the subconscious ideas and habitual actions are integrated into a broader context 
 of acting in the world to achieve particular goals (Weisberg, 1993, Glăveanu, 2013). Glăveanu 
 (2013) proposes that information exists neither ‘inside’ nor ‘outside’ the person but ‘in 
 between’ actor and environment. 


Artifact 


According to Glăveanu (2013), artifacts are not only material but can even be perceived as an 
action or performance. He states that products are often viewed in isolation from the process in 
which they were created as well as the sociocultural context and the creator. Analysing a 
product can reveal its physical properties and level of novelty but disclose little of its origin and 
functions. The concept artifacts bring forth their cultured nature and cumulative character of 
creation in groups and societies. Artifacts are both material and conceptual. Hence, they exist 
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 not only because of their physical form but through their meaning, manifested through 
 interpersonal interactions (Glăveanu, 2013).  


Audience 


In Rhodes’s (1961) framework, Press is described as the pressure of others and society 
 influencing the creator and the work. In the five A’s framework, Glăveanu (2013) divides Press 
 between audience and affordances to address ‘the complexities of creating in a simultaneously 
 social and material world and relating creative actors to both other people and objects from their 
 environment’. The concept of audience deals with social forms of press consisting of a network 
 of actors assisting, contributing, judging, criticising, or using the creative act and/or resulting 
 artifact(s) (Glăveanu, 2013). Creativity can be seen as an interaction between developer and 
 audience, occurring in the context of relationships through a dialogical process 
 (Csikszentmihalyi, 1999, Grossen, 2008, Glăveanu, 2013). Through the process of creating, a 
 diversity of people ranging from potential collaborators and family members to opponents and 
 colleagues and, in some cases, the wider public that will ultimately receive, adopt, or reject the 
 creation, are involved in the activity and emergence of the new artifact (Glăveanu, 2013).  


Affordances 


According to Glăveanu (2013), a creative actor can ‘exploit the affordances of his or her 
 surroundings in an innovative way, to discover new affordances, and even ‘create’’ the ones 
 needed to fulfil a specific action’ (p. 76). The concept of affordances also applies to a business 
 environment in which ‘creative actors interact with a series of audiences at different levels of 
 the organisation, produce numerous artifacts, both tangible and intangible—from written 
 reports to novel solutions—and, in doing so, exploit the affordances of the physical 
 environment—from the latest technology to conference rooms and office buildings’ (Glăveanu, 
 2013, p.77). The objects can be used in different ways, depending on the user and the context. 


In the words of Gibson, ‘The fact that a stone is a missile does not imply that it cannot be other 
things as well. It can be a paperweight, a bookend, a hammer, or a pendulum blob’ (p. 134), 
cited in (Glăveanu, 2013). The material objects constrain or support creative action throughout 
the creative process and production. According to Glăveanu (2013), the developmental 
trajectory of creativity can be seen as starting with the ability to observe and make use of 
affordances in the surrounding environment, then mastering their use and altering affordances, 
adapting what already exists and creating new artifacts with new affordances. An actor needs 
to possess certain knowledge and abilities to exploit affordances fully in the environment, which 
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 is managed over time and changes as actors discover new potentialities in their environment 
 and shape it in desired ways. 


Figure 2 Integrating the 5 A's of creativity (Glăveanu, 2013)


According to Glăveanu (2013), the five components interrelate and cannot be understood in 
 isolation. This is presented in Figure 2 above. ‘Creativity is concerned with the action of an 
 actor or group of actors, in its constant interaction with multiple audiences and the affordances 
 of the material world, leading to the generation of new and useful artifacts (Glăveanu, 2013, p. 


76). He specifies that the framework can introduce novel areas for research and open entirely 
 new fields of study (e.g., the role of affordances and pressure in creative action).  


In an article by Lubart (2017), he argues that neither the 4 P’s (Rhodes, 1961) or the 5 A’s 
framework (Glăveanu, 2013) suffice in addressing the brief sketch of creativity research offered 
by Guilford (1967). Hence, Lubart (2017) developed the heuristic framework 7 C's of Creativity 
which include the concepts: Creators, Creating, Collaborations, Contexts, Creations, 
Consumption, and Curricula, to capture the seven main themes in the field of creativity 
research. For the purpose of this thesis and study of creativity under pressure, neither the 4 P’s 
or the 7 C’s of creativity frameworks were sufficient for analysis. Each component is separate, 
similar to the 4 P’s framework and says little about the relation between each component. This 
relation is a vital part of the socio-technical perspective analysis. Both frameworks also do not 
address the element of pressure specifically. Hence, the 5 A’s of creativity framework by 
Glăveanu (2013) afforded me with concepts and theory which aided me in the synthetisation 
and analysis for this thesis.  
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3.  Literature review 


The literature presented in this chapter is categorised and synthesised in accordance with the 5 
 A’s of creativity framework by Glăveanu (2013) (see Chapter 2) throughout the thesis.  


Table 2 Key contributions in previous research categorised using the 5 A's components 


Component  Key contribution  Key contributors 


Actor  Digital technology facilitates creativity 
 which involves the development of novel 
 ideas by an individual or team and 
 challenges the status quo.  An actor’s 
 emotion and motivation are  strongly 
 connected to the level of creativity. 


(Müller and Ulrich, 2013, Tiwana and 
 McLean, 2005, Hotho and McGregor, 
 2013, Amabile, 2012, May, 1996, 
 Panourgias et al., 2014) 


Action  Human actors make decisions about how 
 to respond to the tension between the 
 action possibilities of digital technology 
 (affordances) and their constraints. 


(Henfridsson and Yoo, 2013, Rose et 
 al., 2016) 


Artifact  Digital technology affords human actors 
 the possibility of extending the 
 functionality of a physical product by 
 entangling it with software-based digital 
 capabilities. 


(Yoo et al., 2010, Yoo et al., 2012, 
 Zammuto et al., 2007). 


Audience  The increased use of digital technology in 
 entrepreneurial activity involves a 
 broader, more diverse, and often 
 continuously evolving set of actors with 
 varied goals, motives, and capabilities. 


Creativity is often collective, moving 
 through the development process, creating 
 wakes of innovation.  


(Tschang, 2007, Lê et al., 2013, 
 Vogel, 2014, Boland Jr et al., 2007, 
 Nambisan, 2017) 


Affordance  Affordances are action possibilities 
 associated with achieving an immediate 
 concrete outcome and arising from the 
 relation between an object (e.g., an IT 
 artifact) and a goal-oriented actor or 
 actors. 


(Gaver, 1991, Bygstad et al., 2016, 
 Majchrzak and Markus, 2012, Strong 
 et al., 2014) 



3.1 Actor  


In digital innovation, the heterogeneous constellation of actors often constitutes the agency 
necessary to innovate successfully. These groups are also highly dynamic in that actors can opt 
in and out as goals change, new competencies are needed, motivations shifts, complementary 
capabilities need to be acquired, new constraints and opportunities emerge, or varying 
contributions become recognised (Nambisan, 2017). In a company, individual actors contribute 
their expertise, perspectives, and unique skills in a social team setting where each team member 
collaborates and builds on each other’s contribution. The heterogeneity of the team members 
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 and their expertise, work relationships, and ability to learn from one another are important 
 factors which influence the level of creative activity in the company. Creativity is seen as 


‘complex constructions involving the production, conceptualisation, or development of novel 
 and useful ideas, processes, or procedures by an individual or group of collaborating 
 individuals’ (Müller and Ulrich, 2013). Creativity is not limited to individuals; rather, creativity 
 is closely linked to the context, and the interplay of individuals and their work environment 
 (Perry-Smith and Shalley, 2014). Creativity in this highly social process can be triggered by 
 one individual leading to collective actions or emerge through the collaboration of the team. 


Access to a variety of different perspectives and solutions could potentially lead to higher team 
 creativity, given that they are relevant to the project, its context, business needs, and constraints.  


When it comes to game development companies, they are dependent on a high level of creativity 
 as well as technological savvy to compete in the turbulent and highly competitive market. 


Typically, the development team is heterogeneous and consists of a CEO, programmers, 2D 
 and 3D artists, designers, writers, and a composer. It is a mixture of highly creative and 
 technical people working together closely on a common project, that is, the game. Their goal is 
 to develop innovative solutions not only for the game but for business processes, development 
 tools and software to meet players’ increasing demands and is fuelled by developers’ needs and 
 ambitions (Schreier, 2017). We see that the creative capability of people become crucial for a 
 company’s successful innovation activity (Hotho and Champion, 2011). Previous research has 
 shown that individual and team creativity influence the outcome of game development projects 
 through factors such as individual’s expertise and social influence as well as individual actions 
 and group activity (Tiwana and McLean, 2005, Müller and Ulrich, 2013). Panourgias and 
 Nandhakumar (2014) present a view of creativity as ‘an on-going flow that, following an initial 
 creative impulse ripples through the sociomaterial entanglements of a particular setting, 
 reconfiguring them in the process and spreading out in time and space in often unexpected 
 ways’ (p.122).  


Cadin and Guérin (2006) state that any organisation that intends to innovate and benefit from 
its innovations needs to act organically to stimulate innovation efficiently, but also act 
mechanistically to be able to make use of its innovations. This creates conflicting interests 
between management and developers, where the creative dimension and routines for 
commercial utility collide (Hotho and Champion, 2011). Managers, therefore, need to stimulate 
developers’ minds and minimise hassle (Florida and Goodnight, 2005).  Various 
encouragements, such as incentives to spark idea generation and competition, have been proven 
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 to motivate creativity in IS organisations (Müller and Ulrich, 2013). According to Amabile 
 (2012), extrinsic motivation is detrimental to creativity when it is imposed on them by others. 


While intrinsic motivation, when the actor has a personal interest and enjoyment of the creative 
 activity, is stimulating. According to Gutnick et al. (2012), the level of the employees’ goal or 
 commitment is what shapes their willingness to invest effort and persistently work at a task 
 leading to greater creative activity.  


An under-researched yet important perspective on actors and creative action in digital 
 innovation is their emotional state during development. Emotion being defined in the APA 
 Dictionary of Psychology as ‘a complex reaction pattern, involving experiential, behavioural, 
 and physiological elements, by which an individual attempt to deal with a personally significant 
 matter or event’. To understand actors creative behaviour and response in pressured situations 
 further, we need to address research on creativity and psychology as the state of an actor’s 
 emotion is strongly connected to the level of creativity. Gutnick et al. (2012) state that pressure 
 triggers appraisal mechanisms in actors, resulting in varying degrees of psychological states, 
 namely challenge leading to approach-oriented motivation, and positive affect, whereas threat 
 results in avoidance-oriented motivation, and negative affect. Threat appraisal is more complex 
 and can undermine employee creativity or result in higher creativity as it motivates employees’ 


sense of urgency and encourages them to seek actively new, creative ideas to solve the problem 
 at hand. In Kierkegaard’s seminal work (1980), he analysed the dual nature of anxiety as being 
 both destructive and generative; it can lead to frustration and paralysis, but also creativity, 
 stating, ‘Whoever is educated by anxiety is educated by possibility’ (p. 156). Kierkegaard 
 regarded anxiety as an internal human condition, rather than something forced on the individual 
 from the outside. According to Rollo May (1996), we can understand Kierkegaard’s ideas on 
 the relation between guilt and anxiety only by emphasizing that he is always speaking of anxiety 
 in its relation to creativity. May (1996) further states that ‘anxiety is the apprehension cued off 
 by a threat to some value that the individual holds essential to his existence as a personality’ (p. 


189) and that anxiety of the individual fuels creativity and the enjoyment of completing 
 challenging tasks. According to May and Gaines (1985), anxiety is the source of all creativity. 


It is the driving force behind human evolution, our survival and the civilisation we have today. 


Creativity seems to flourish in a type of friction; for instance, Zhou et al. (2001) found strong 
 support for a strong association between job dissatisfaction and creativity. 


Further, creativity is not limited to individuals; rather, creativity is closely linked to the context 
and the interplay of individuals and their work environment (Perry-Smith and Shalley, 2014). 
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 According to Panourgias et al. (2014), creativity might be triggered by an individual, but then 
 it  ‘ripples through the resulting mesh of relations established, leading to changes and 
 reconfigurations in both technologies and development techniques’ (p. 122). Accordingly, the 
 creative input will be altered in the interaction with technology and developers. Understanding 
 what occurs in this tension can lead to fruitful results in managing creative and technological 
 development teams. In entrepreneurial research, it is shown that pursuing new ventures and 
 actualising the possibilities accordingly will always involve both negative and positive aspects, 
 destroying the status quo to pave the path for something new (Popova, 2018, Bullough and 
 Renko, 2013). Understanding what drives entrepreneurial activity requires understanding how 
 individuals personally construct perceived opportunities (Krueger et al., 2000). There is a 
 growing need to understand how the human actor’s underlying beliefs, behaviours, and actions 
 shape and get shaped by the collective nature of entrepreneurship facilitated by digital 
 technologies (Nambisan, 2017, Hovorka and Germonprez, 2010).  



3.2 Action 


Challenges faced by small and medium-sized enterprises (SMEs), especially start-ups, relate to 
 highly competitive markets, constrained resources and skillset, small customer base, and 
 challenges with internationalisation (Rose et al., 2016). According to Kerr (2017) the game 
 industry has witnessed an explosion of small companies over the past decade. These companies 
 often rely on larger companies such as publishers to get their games to market and take 
 advantage of new tools, platforms and channels to market and launch new types of games. As 
 new platforms and technologies have emerged, the existing market has changed forcing 
 established companies to adapt or perish, giving rise to new companies taking advantage of the 
 digital era where digital online stores have become the de facto channels to market in some 
 sectors (Kerr, 2017). In response to these challenges, the companies innovate to create value 
 for customers, update internal development processes, and open market spaces not yet captured 
 by the competition (Rose et al., 2016). In digital innovation, human actors make decisions—


both consciously and subconsciously—about how to respond to the tension between the action 
 possibilities of digital technology (affordances) and their constraints (Henfridsson and Yoo, 
 2013). In response, human actors may take advantage of the properties of digital technologies. 


‘To create is to act in the world, or on the world, in a new and significant way’ (Mason, 2017, 
p. 7). The power of the actor to be selective and constructive in interacting with cultural material 
gives rise to generativity (Valsiner and Connolly, 1997). Digital innovation is often associated 
with the concept of generativity, which from a technology perspective, is the ‘overall capacity 
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 to produce unprompted change driven by large, varied, and uncoordinated audiences’ (Zittrain, 
 2006). From a social perspective, it is the capacity of a user or a community of users to generate 
 or produce new content, behaviour, or resources without direct help from the owners of original 
 resources (Tilson et al., 2010). Digital products sometimes evolve beyond the anticipation of 
 their creators, which paradoxically increases their likelihood of success (Eaton et al., 2015). 


Furthermore, when new features are added, they may influence the existing functionality, which 
 opens the possibility for future modifications and the continuous evolution of the digital product 
 (Um and Yoo, 2016).  


Leonardi (2011) states that constraints on organisational routines can lead to technological 
 developments which, in turn, impact positively on the current routines. Mayer (2006) states that 
 a set of constraints can foster creativity by shaping problems and providing clear challenges to 
 be overcome. Creative and technological resources can represent an opportunity and a tool to 
 gain control over challenging situations (Zackariasson et al., 2006), and pressure situations can 
 function as ‘catalysts for action’, motivating individuals to address issues and problems in their 
 environment (Gutnick et al., 2012). Creativity is a process that is aided by technology to 
 produce content and where idea generation and modification continuously occur (Lê et al., 
 2013). It is a developing process and a goal executed through trial and error, observation and 
 adjustments, shaping the goal through the means available to the actor, making discoveries 
 through the dynamic process of creation (Joas and Kilpinen, 2007). The creative process moves 
 in the interrelation of finding, constructing, and solving problems with feedback loops between 
 stages, influenced by internal and external environmental and material forces that constrain or 
 support the actions (Getzels and Csíkszentmihályi, 1976, Mace and Ward, 2002). 


According to Hovorka and Germonprez (2010), when actors interact with technology, it is 
initiated through action or reflection. Reflection is continuous and defined by the environment 
and context. The technological artefact provides perceived possibilities for action which emerge 
as part of reflective awareness of the situated environment containing the user’s goals and the 
technological artifact informing the actor’s intentions. Reflection about the technology may 
lead to tinkering (Ciborra, 1992), where actors without a specific goal may alter system 
components and functions, leading to new artifacts and possibilities for design which then 
stimulate further reflection and ultimately tailoring where technology is altered to suit the 
actors’ preferences (Germonprez et al., 2007). The development process becomes interactive 
involving ‘innovative tinkering, tailoring, and reflection, which users apply to workarounds and 
unforeseen solutions to the human’s problems’ (Hovorka and Germonprez, 2010, p. 146). 
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 Verjans (2005) expresses the importance of the actor’s expertise and creativity in the ability to 
 improvise or create something meaningful out of tinkering. Ciborra (1992) emphasises the 
 importance of tinkering and serendipity in the organisational environment to increase radical 
 learning, innovation, and the probability of ‘stumbling upon’ new technology. The game 
 development process is evolutionary and complex, consisting of idea generation, multiple 
 design iterations, and prototype testing, frequent milestones, where new features and content 
 can be added during the development (Tschang, 2005, Bakhshi and Mateos-Garcia, 2010). A 
 popular event hosted regularly worldwide are game jams which serve to train the social, 
 innovation, technical, and design skills of the development team members as well as facilitating 
 collaborative development processes (Wirman and Jones, 2019). Hagen (2004) states that 
 borrowing ideas from other areas, such as film, can still be used in creative and innovative ways 
 in a game and he identifies four origins of game design ideas: Ideas drawn from the game 
 domain, ideas borrowed from narratives and visual art, ideas borrowed from human activities, 
 and ideas borrowed from human technology and artifacts. The companies work iteratively to 
 experiment with new ideas and produce or modify technologies necessary to deliver them 
 (Bakhshi and Mateos-Garcia, 2010). This leads to the development of many prototypes 
 allowing for rapid feedback on what is or is not technically feasible, showing the strengths and 
 weaknesses of an idea (Lê et al., 2013).  



3.3 Artifact 


Digital artifacts offer unique characteristics as they are malleable, editable, open, transferable, 
 etc. (Yoo et al. 2010; Zittrain 2008). Digital technology affords human actors the possibility of 
 extending the functionality of a physical product by ‘entangling it with software-based digital 
 capabilities’ (Yoo et al., 2010, Yoo et al., 2012, Zammuto et al., 2007). If the functionality is 
 found wanting, it can be further developed to meet unfulfilled needs (Ghazawneh and 
 Henfridsson, 2013). Thus, digital products become platforms for future development, allowing 
 developers to extend and add to the original product, fuelling generativity and enabling 
 complementary innovations (Boudreau, 2010, Eaton et al., 2015). Digital technologies have 
 rendered entrepreneurial outcomes and processes less bounded, the boundaries becoming 
 increasingly porous and fluid. ‘In terms of outcomes, this relates to the structural boundaries of 
 the product, service, etc. (for example, the features, scope, and market reach of an offering), 
 and in terms of processes, this relates to the spatial and temporal boundaries of entrepreneurial 
 activities (for example, when and where activities are carried out)’ (Nambisan, 2017, p. 1030). 


The rapid advances in social media, mobile technology, and information management have 
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 driven companies to adapt to new technological trends, which, in turn, offer access to a great 
 amount of information, networks, and new means of collaborating and connecting with both 
 consumers and investors; by doing so, companies can become more innovative and competitive 
 through sharing and co-creation (Cherinka et al., 2013, Mandviwalla and Watson, 2014, 
 Nambisan et al., 2017).  


In game development, the Internet has greatly influenced the evolution of games as it can be 
 released early in the development process and continually designed and implemented based on 
 player feedback while playing (Nummenmaa et al., 2013). The game is a complex artifact that 
 is technically a software program that works on a hardware platform, such as consoles, 
 computers, or mobile phones (Lê et al., 2013) as well as a work of art that generates emotions 
 and experiences when played by the users (Choi, 2011). Video games are more diverse 
 interactive systems for fun and entertainment. They do not support task completion in the 
 manner of, for example, word processors or spreadsheets but serves a different yet very specific 
 purpose: to make the player feel good when playing it (Sánchez et al., 2009). The player 
 interacts and can become immersed in the story of the game and experience ‘flow’ states when 
 overcoming challenges with different levels of difficulty in the game (Csikszentmihalyi, 1990). 


This interaction and immersiveness are essential for the success of video games (Choi, 2011), 
 and the experiential dimension of game play is, therefore, difficult to conceptualise and 
 represent, especially in early stages of design which influences the development process as 
 testing becomes a necessity (Nandhakumar et al., 2013, Nummenmaa et al., 2013). This is 
 closely related to Stoneman's (2010) concept of soft innovation, which concerns changes in 
 goods and services that primarily impact sensory or intellectual perception and aesthetic appeal 
 rather than functional performance. The role of the user in game development has become 
 increasingly important as they are key in understanding how the game is experienced and the 
 level of fun it provides. The high demands from the users influence the development of the 
 game and even push the development of technology such as development tools and platforms 
 which further are shaped by developers' needs and ambitions (Schreier, 2017). The value of a 
 video game is, therefore, not certain until played as an experience product (Hawkins and Davis, 
 2012).  



3.4 Audience 


The increased use of digital technology in entrepreneurial activity involves a broader, more 
diverse, and often continuously evolving set of actors, a shift from a predefined, focal actor to 
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 a dynamic collection of actors with varied goals, motives, and capabilities (Nambisan, 2017). 


Innovation has become more open (Chesbrough, 2003) and distributed (Lakhani and Panetta, 
 2007, Sawhney et al., 2005).  A commonality in game development environments is 


‘collaboration across organisational and industry boundaries, and among groups and individuals 
 with disparate forms of specialist expertise, with creativity becoming consequentially more 
 widely distributed across these boundaries’ (Panourgias et al., 2014). According to Svahn et al. 


(2017), for firms to embrace digital innovation, they must reach out to external ecosystems by 
 providing  ‘generative products to stimulate development of new configurations and 
 possibilities through an ongoing transformative process’ (p. 248). Creative activity is found in 
 the dynamics between actors’ creative knowledge and expertise and their collaboration with 
 experts in other fields (Panourgias et al., 2014). By leveraging cooperation with external 
 companies by harnessing the power of the environment, companies can co-evolve their 
 capabilities and roles to create additional value (Williamson and Meyer, 2012). Technology, 
 besides being a target of innovation, can facilitate increased knowledge distribution across 
 boundaries, further enabling new knowledge to be created and distributing it in new ways 
 (Boland Jr et al., 2007). The combination of supportive and challenging environments sustains 
 high levels of creativity in individuals and teams. Organisations can actively induce supporting 
 atmospheres on the same line as hindering creative and innovative activities (Vogel, 2014). In 
 a study by Boland Jr et al. (2007) on the adoption of digital three-dimensional (3-D) 
 representations in the building projects, diffusion of innovation is presented as wakes and 
 intersecting paths, a landscape of ‘autonomous, vibrating nodes that create complex sets of 
 connections from relatively simple interactions taking place in their trading zones’ (p. 643). 


Specifying the need to explain ‘diverse actors’ individual innovations, as well as how those 
 actors and their activities are interrelated and produce wakes of innovation spreading beyond 
 the boundaries of their communities’ (p.634). 


Customer interaction is now an important contribution to new product development as it leads 
 to the positive outcomes of innovation initiatives, greater quality, and lower cost (Von Hippel, 
 1986, Carbonell et al., 2009, Magnusson et al., 2003, Pöppelbuß et al., 2011). Many companies 
 have realised the value of integrating social media capabilities into their IT infrastructure in 
 order to capture and utilise the data and knowledge of their user bases (Benitez et al., 2017). 


Many social media platforms are interactive, open, widely available, commodity-like platforms 


‘which afford openness and flexibility in bringing separate user experiences together; enabling 
social connectivity and monitoring of this connectivity; and allow for broad transparency and 
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 traceability of user content’ (Jarvenpaa and Tuunainen, 2013). A critical part of video game 
 development is user testing as the games are interactive artifacts, and consumer satisfaction and 
 technical performance are not established until tested by users (Bakhshi and Mateos-Garcia, 
 2010). However, many authors have analysed the difficulty of getting good information on 
 customer needs for innovative products in potential markets because customer preferences may 
 not be known by the customers themselves (Balachandra and Friar, 1997). A study by Banks 
 and Potts (2010) of the game development company Auran, explored the relationship between 
 the developers and the game players and testers who provided extensive feedback and design 
 input. The study illustrated the immense influence the players can have as actors in a co-
 producing role with the developers as well as the challenges that emerge in this complex 
 relationship in relation to market and culture. They presented a need for more integrated models 
 of human action and co-evolution in consumer participation and innovation during development 
 (Banks and Potts, 2010). Hagen (2011) state that there are challenges in communicating the 
 vision for a game for player experience and presents design practises and tools from game 
 developers to express the experience the games should mediate. The research showed that the 
 design is more often based on the designers’ own experience instead of the actual player, which 
 can pose a challenge when expanding to target groups outside of their own target group. Hagen 
 (2011) concludes with the need to understand smaller studios work with player experience. 


Social media platforms can aid in this interaction and communication with players, though there 
 are few studies on the influence of user knowledge on specific innovation activities or on the 
 ways by which IT platforms, specifically social media platforms, support these activities and 
 generate business value (Sawhney et al., 2005, Pöppelbuß and Malsbender, 2013, Blazevic and 
 Lievens, 2008, Benitez et al., 2017, Magnusson et al., 2003).  



3.5 Affordances 


The concept of affordances is familiar to psychology, industrial design, and human-computer 
 interaction and was first introduced by the psychologist Gibson (Zittrain, 2008, Gibson, 1979). 


Gibson (1979) presented the concept of affordance as a reality that does not ‘belong’ to the 
animal or the environment alone but to their interconnection. He argued that the affordances 
are relational features offered by an object in terms of human action. Affordances are action 
possibilities ‘associated with achieving an immediate concrete outcome and arising from the 
relation between an object (e.g., an IT artifact) and a goal-oriented actor or actors’ (Bygstad et 
al., 2016). According to Gaver (1991), affordances present a special configuration of properties, 
and the attributes of the object are compatible with the actor and perceived by the actor who 
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 acts upon the object. Majchrzak and Markus (2012) argue that affordances and constraints are 
 neither properties of people nor technology but should be viewed as potential interactions 
 between people and technology. Thus, affordances emerge through the interaction between 
 technology and human actors and are not features of a technology. Affordances exist as a 
 relationship between a knowledgeable human actor and a technology, and it may be interpreted 
 as the coming together of needs (human actor) and capabilities (technology) (Bygstad et al., 
 2016). The affordance theory offers a promising lens particularly well suited to help IS 
 researchers build new theories on digital innovation processes and the outcomes (Nambisan, 
 2017). 


‘Affordance theory takes a socio-technical perspective that lets us be specific about the 
 technology while simultaneously incorporating social and contextual elements’ (Volkoff and 
 Strong, 2017, p. 2). From a socio-technical perspective, the social subsystem includes structures 
 and human actors, whereas the technical subsystem includes technology and tasks, and the 
 relationship between the subsystems are particularly important in understanding the influence 
 and impact of the larger socio-technical system (Bostrom and Heinen, 1977) and how the sub-
 systems act as moderators (Sarker et al., 2013). As stated by Strong et al. (2014), it is assumed 
 that human actors have the requisite abilities and means to effectively actualise available 
 affordances, although this is not always the case. Users may not possess the knowledge to 
 engage in the process, and the technology may be faulty. Such factors affect whether the 
 affordance is actualised fully, partially, or not at all (Volkoff and Strong, 2017). The socio-
 technical context enables or constrains the actualisation of the affordance (Bygstad et al., 2016). 


In digital innovation, human actors make decisions—both consciously and subconsciously—


about how to respond to the tension between affordances and constraints (Henfridsson and Yoo, 
 2013). In response, human actors may take advantage of the properties of digital technologies. 


Digital technology affords human actors the possibility of extending the functionality of a 
 physical product by ‘entangling it with software-based digital capabilities’ (Yoo et al., 2010; 


Yoo et al., 2012 p.1; Zammuto et al., 2007). If the functionality is found wanting, it can be 
 further developed to meet unfulfilled needs (Ghazawneh and Henfridsson, 2013). Thus, digital 
 products become platforms for future development, allowing developers to extend and add to 
 the original product enabling complementary innovations (Boudreau, 2010, Eaton et al., 2015). 


As human actors interact with the technology, they become aware of the affordances and 
constraints that support and hinder them in reaching their goals (Van Vugt et al., 2006). Digital 
product have the potential of evolving beyond their creators anticipations increasing their 
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 chance of success (Eaton et al., 2015). Furthermore, the continued evolution opens the 
 possibility for future modifications (Um and Yoo, 2016). 


The actors are also situated in an organisational context which influences their goals and their 
 actions. Such factors affect whether the affordance is actualised fully, partially, or not at all. 


Hence, the socio-technical context enables or constrains the actualisation of the affordance 
 (Bygstad et al., 2016). As game development start-ups often experience turbulent times, they 
 need to be creative and resourceful in their work. Greg Satell wrote in Forbes (2014) that digital 
 technology enhances creativity by its plasticity and its ability to recombine. The result, as we 
 can see in most creative industries, is a wave of innovation. Game development processes differ 
 from typical information system or software development process situations as there is a higher 
 level of flexibility, and they are more open-ended in their content creation (Lê et al., 2013). 


Leonardi and Barley (2008) hypothesise that features of technology act as both affordances and 
 constraints on user behaviour. Furthermore, they explicate the importance of understanding the 
 socio-technical context of work practices and organisational changes in which social and 
 technical aspects are viewed as both separate and interdependent (Volkoff and Strong, 2017). 


Technology is both a product and mediator of human action, which is further shaped by the 
organisational context. The actions of humans interacting with technology affect structural 
properties of organisations (i.e., social or technological) either by reinforcing or transforming 
them (Orlikowski, 1992). Thus, ‘affordances for organising depend not only on the 
functionality characterising the information technology but also on the expertise, organisational 
processes and procedures, controls, boundary-spanning approaches, and other social capacities 
present in the organisation, implying their essentially sociomaterial nature’ (Sarker et al., 2013, 
p. 14). Strong et al. (2014) specify the lack of theory on (1) the process of actualising an 
affordance’s potential, (2) affordances in an organisational context, and (3) affordances that 
arise in the form of a bundle of interrelated affordances. Further, they identify three factors 
(abilities and preferences of the individual, features of the system, and characteristics of the 
work environment) that both support and constrain an individual's affordance actualisation 
(cited in (Anderson and Robey, 2017)). They encourage future studies to examine how the 
relationship between human actors, the organisation, and technology influences change through 
affordance actualisation. 
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4.  Research Methodology 


This chapter describes the case, research approach, research methods, and strategies as well as 
 ethical considerations.



4.1 Research Site: The Norwegian Video Game Industry 


Compared to the global gaming industry which generated approximately $135 billion in 2018, 
 the Norwegian video game industry had an estimated value of $328 million in 2018 (Research 
 and Markets, 2019, Dobrilova, 2019). The video game industry in Norway is small and young, 
 with an increasing number of start-up companies that fight to survive and become successful. 


There is estimated about 100 active game development companies in Norway with a varying 
 degree of production and revenue. Many of these are not ‘pure’ computer game companies, 
 meaning they do work-for-hire and other projects outside of game development. There is 
 uncertainty about the number of employees in the Norwegian gaming industry. Figures from 
 Proff Managed sum up to 610 employees, though there are several companies excluded from 
 this calculation. The majority of companies are small, with less than ten employees, where only 
 five companies have more than 20 employees. The average age of employees in the Norwegian 
 game industry is 30-39 years with 70% that have a higher education level similar to Bachelors 
 degree (Kulturdepartementet, 2018). Most of the companies were established over the last 
 decade, with a spike in the number of new companies in 2012 and 2013 (Kulturdepartementet, 
 2018). In 2016, 11 companies had a profit of more than NOK 1 million, with three of the 
 companies having a profit of more than NOK 5 million. More than half of the companies had a 
 negative result, which may be partly due to the fact that there are many start-ups, which often 
 have negative results in the first few years (Kulturdepartementet, 2018). Overall, the game 
 developers in Norway have experienced strong revenue growth from 2017 to 2018. Revenue 
 growth is due to growth in established companies as well as new companies that have joined. 


Solid revenue growth between 2017 and 2018 indicates that the industry is growing. At the 
same time, the turnover of the companies will vary considerably between years. The 
development and production runs for games are long, in average 2 - 4 years (Virke, 2019). The 
increase in the number of companies is a result of industry veterans as well as newly educated 
developers establishing indie companies (small independent companies without significant 
financial support of a video game publisher or another outside source) with their own 
productions.  
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 The most innovative part of the industry is the smaller firm and start-ups, often with only one 
 product, and with young and enthusiastic developers and owners. It is well known that the odds 
 for success are high and that many of them will struggle for years or go bankrupt. With such 
 rapid growth, it becomes evident that competition for market establishment increases and so 
 does the need for new and innovative ideas, which are crucial to a company’s survival 
 (Fagerberg et al., 2006). The development practices and processes have been influenced greatly 
 by the digital revolution (Bakhshi and Mateos-Garcia, 2010). The ability to distribute games in 
 digital form across sales platforms such as Steam, App Store, and Google Play lowered a 
 significant barrier for developers to reach the market, providing start-up companies with more 
 opportunities to compete in the market. PC and console platforms experienced an accelerated 
 rate of technological change, such as processing power, peripherals, and user interface, and the 
 market has grown, especially for so-called ‘indie’ games, games developed by smaller and 
 independent developers. New genres and business models emerged on mobile platforms, and 
 so-called ‘free-to-play’ games emerged (Kulturdepartementet, 2018). In a small market like 
 Norway, creating their own distribution and publishing platform is vital as many games are 
 published in Norwegian and thus do not reach the international market. Norwegian game 
 developers rely on Internet distribution as it supports national and international reach, enabling 
 them to achieve a greater income and become self-reliant (Jørgensen, 2013). This results in 
 more control over the distribution and ownership of the company and their product (Jørgensen, 
 2009). New funding platforms such as crowdfunding through Kickstarter (Kickstarter, 2014) 
 and early access on Steam (Steam, 2014) provide sources for additional income as well as 
 verification from users and the market throughout the development process. As video games 
 are played by a wide variety of people in all age groups, the potential market for both 
 distribution and investments are high. In a report by the entertainment software association 
 (ESA, 2019) 65% of American adults play video games, 46% of these are female with an 
 average age of 34 and 54% are male with an average age of 32. The most common devices used 
 for game play are 60% on smartphone, 52% on PC and 49% on game consoles. From the EU’s 
 population aged 6-64, 54% play video games which equates to some 250 million players in the 
 EU alone (IFSE, 2020). The gaming industry has a worldwide turnover of NOK 1,230 billion 
 in 2018. This means that the Norwegian gaming industry's gross turnover represents 0.04 per 
 cent of the global game industry (Kulturdepartementet, 2019). 


There are Norwegian funding agencies that gaming companies can use that are largely limited 
to grant and support schemes within the cultural field and that are provided in connection with 



(32)32 
game development. The most important administrators of support schemes used by gaming 
companies are the Norwegian Film Institute, Innovation Norway, and SkatteFUNN 
(Kulturdepartementet, 2018). One of the main public funding organisations, the Norwegian 
Film Institute (NFI), operating under the Ministry for Culture, provides as much as 75% funding 
for game development or NOK 200.000 to NOK 400.000 as long as the product meets three of 
the four criteria for a cultural product (NFI, 2019). NFI provides support after the development 
of the game has begun and a concept, graphic, or demo of the game can be presented 
(Kulturdepartementet, 2018). NFI feels that the gaming industry has a significant need for the 
support schemes they manage and have conveyed a desire for more leeway to support game 
development (NFI, 2019). The employees do not meet employees with professional 
understanding and knowledge of the industry in NFI because approximately only one full-time-
equivalent (FTE) of its 81 employees works with games, while the rest are working with film 
(NFI, 2019). Another financial actor is Innovation Norway, which is currently the agency 
gaming companies often turn to for additional and more market-oriented support. Innovation 
Norway has various schemes that contribute to innovation and the development of competitive 
enterprises in the Norwegian sector (Jørgensen, 2013). Together, these two organisations 
provide game development companies with enough capital to begin production, though not 
enough to become self-reliant. This requires a sustainable income and investments and is a great 
struggle for many game developers. Though there are financial challenges for the companies, 
the amount of video games being launched and are succeeding in the international market have 
bloomed along with the increase in new companies. An overview of a few of the successful 
games developed in Norway are presented in table 3 below.  
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