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Abstract 
The remarkable growth of the video game industry has triggered an interest for the capabilities that video game 

companies need in order to seize opportunities in the market. Companies that continuously provide product 

innovations are arguably better equipped to succeed in the dynamic, digitized video game landscape. Market 

sensing capabilities have been brought forward as particularly useful in environments with these characteristics 

and research suggests that user communities could be critical sources of external knowledge for video game 

companies. Hence, the aim of this study is to provide a framework where these concepts are combined into a 

unified dynamic capability, Community Sensing Capability, and to quantitatively test its effect on product 

innovativeness. An interview-administered questionnaire was used to gather data, resulting in a sample of 72 

observations. The capability builds on three different sub-processes; sensing, sensemaking and response. Reliable 

measurements were developed for Community Sensing Capability, sensing and response respectively. The 

regression analysis indicate that sensing and response are positively related to product innovativeness, while 

Community Sensing Capability is not significantly related. This study contributes to literature by shedding light 

on a new phenomenon and giving initial insights to how the Community Sensing Capability can be exploited in 

innovation processes. 
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1. Introduction 

1.1 Problem Background 

In constantly changing and highly competitive environments with fast technological 

progressions, grasping emerging opportunities in the market and having capabilities to capture 

continuously changing user needs becomes imperative for survival (Teece, 2007).  As 

competition in many industries has become more knowledge and technology intensive, firms 

strive to enhance their competencies and capabilities in order to meet and beat competition 

globally (Hooley & Broderick, 1998; Eisenhardt & Martin, 2000). Many scholars have argued 

that the ability of corporations to leverage innovation competencies has become an increasingly 

valuable source of competitive advantage (Andersson & Forsgren, 2000; Mudambi, Mudambi 

& Navarra, 2007; Yamin & Andersson, 2011). During the last decade, the forces of 

digitalization have reshaped the markets and competitive landscapes faster than ever before in 

history, amplifying the need for continuous innovativeness (Kotter, 2014; Cisco, 2015; World 

Economic Forum, 2015; Gartner, 2018). The importance of being highly innovative is reflected 

in the outcomes of firms with high innovation performance, namely in higher profits, larger 

market shares and better ratings (Foss, Laursen & Pedersen, 2011). 

  

An industry that has caught particular attention from scholars, institutes, venture capitalists and 

consultancies is the video game industry (e.g. Accenture, 2014; Atomico, 2017; Goldman 

Sachs; 2017; Downes & Nunes, 2018). Video game companies have been forced to take 

advantage of new opportunities and adapt to new technologies. As a result, revenues in the 

industry have nearly doubled in only five years, with the industry currently being valued to 

more than 100 billion dollars (Gartner, 2013; Newzoo, 2017) Traditional models of doing 

business seem less applicable in this highly volatile landscape and the constantly changing 

entertainment demands from users and consumers calls for a great deal of both creativity and 

caution (Burger-Helmchen & Cohendet, 2011; Swedish Games Industry, 2017). The video 

game industry as compared to more traditional industries, like the energy, manufacturing and 

infrastructure sector, is an industry where the business-model is often more data-driven and 

dependent upon technology intensive procedures (PwC, 2012; Accenture, 2014, Swedish 

Games Industry, 2017). Video game companies can take technological developments into 

advantage to constantly seize opportunities on real-time user data and to turn these 
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opportunities into rapid actions (Swedish Games Industry, 2017). This enables rapid 

innovations and explains why product life-cycles in the industry are much shorter and the speed 

of which new innovative games penetrate the market are much faster than in traditional 

industries (Downs & Nunes, 2018).  

  

Even though video game companies are struggling to identify and adapt industry success 

factors into their business models effectively, the sector has been said to be one of the fastest 

growing economic sectors (Swedish Games Industry, 2016; ESA & NPD Group, 2017). The 

Swedish business climate has been particularly favorable to video game companies, mainly as 

a result of fostering a progressive innovative climate. In fact, Sweden is ranked as one of the 

most innovative economies in the world (The Economist, 2015; World Intellectual Property 

Organization, 2016; Bloomberg, 2018) which might serve as an explanation for why the 

Swedish market has outpaced the industry growth and why many Swedish video game 

companies have become highly successful. The Minecraft developer Mojang was for instance 

sold to Microsoft for USD 2.5 billion in 2014 and the Candy Crush developer KING got listed 

on the New York Stock Exchange at a valuation of USD 4.4 billion in 2014 (Reuters, 2014; 

Swedish Games Industry, 2015; 2017; Redeye, 2018).  

 

It is said, however, that companies in this industry cannot continue to thrive on their track 

record. Rather, they need to innovate continuously at a high pace in order to avoid being 

disrupted since the consumers, who are exposed to more options than ever before, quest for 

constant entertainment (Accenture, 2014; ESA & NPD Group, 2017; Swedish Games Industry, 

2017; Downes & Nunes, 2018). A recent example is Nintendo’s launch of Pokémon Go which 

reached 28,5 million players only two weeks after its launch. Only 10 weeks later, however, 

new innovative games penetrated the market and more than half of the players were lost 

(Downes & Nunes, 2018). In rapidly changing environments like these, acquiring knowledge 

from external sources and collaborating with external actors has therefore been shown 

especially effective to increase innovation capacity as it leads to a better understanding of 

market requirements and potential changes in trends and conditions on the market (Day 1994; 

Foss, et al., 2011). Firms that focus on acquiring knowledge externally and on learning from 

their external markets have been said to generate more creative ideas and more accurate 

responses (Hurley & Hult, 1998). Building on this understanding, it is argued that firms need 

to take into consideration the possibility of developing knowledge and innovation from the 
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outside-in in order to respond to the complex market and the demand for quicker processes 

(Mu, 2015).   

 

In order to be able to integrate and make use of information generated from the external 

environment, firms need to have dynamic capabilities by which they effectively combine 

resources to integrate and generate new competencies and learning (Teece, Pisano & Shuen, 

1997; Eisenhardt & Martin, 2000; Ali, Peters & Lettice, 2012). Dynamic environments demand 

for careful considerations of specific needs and wants of the users in order to develop successful 

product innovations that match their requirements (Lin & Che, 2012). It has been argued that 

firms with strong market sensing capabilities are able to anticipate moves in the market and 

identify trends and will therefore be better suited than those who lack this capability to 

understand customer requirements and emerging innovation opportunities (Hurley & Hult, 

1998; Day, 2002; Calantone, Cawusgil & Zahao, 2002; Mu, 2015; Giniuniene & Jurksiene, 

2015).  

  

Technological advancements are facilitating novel forms of collaborations and some 

researchers argue for a paradigm shift where more and more product innovation will be 

generated from the users (Arakji & Lang, 2007; Baldwin & von Hippel, 2011). The video game 

industry is certainly challenging traditional business models and ways of looking at 

organizational learning and product innovations. A distinct deviant pattern is that video game 

companies seemingly interact extensively with their user communities to accumulate 

knowledge (Burger-Helmchen & Cohendet, 2011). Arguably the video game user communities 

are great sources of knowledge and expertise and many video game companies are eager to tap 

into that knowledge and have it guide decision-making and responses to the market (Mahr & 

Lievens, 2012). Even though extensive research has been done to understand the nature of 

organizational learning and innovation within traditional industries such as the manufacturing 

industry (Andersson & Forsgren, 2000; Birkinshaw, Hood & Young, 2005), limited research 

has been found on how Swedish video game companies manage their innovation processes.  
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1.2 Research Aim & Question 

Innovation is certainly a prerequisite for securing long term success in the competitive, 

dynamic, digitized industry where Swedish video game companies operate. Given the 

seemingly high importance of both user communities as a source of learning and market 

sensing capabilities to capture that learning, the aim of the thesis is to investigate how Swedish 

video game firms are using market sensing capabilities and user communities to enhance their 

innovation processes and whether these two concepts are determinants of the innovativeness 

of developed games. The aim is hence to provide a framework for analysis where these two 

concepts are combined into a unified capability, user community sensing capability, and to 

quantitatively test the effect that this capability has on product innovativeness.  

 

Based on the above mentioned reasoning, the following research question would be of interest 

to answer: To what extent are user community sensing capabilities related to product 

innovativeness?  

1.3 Contribution 

By combining user communities and market sensing capabilities into framework that is derived 

more precisely to the environment where the video game companies operate, a new framework 

for analysis will be developed. This framework will provide a deeper understanding of how the 

video game industry works in general and further a wider understanding of how insights from 

communities can be managed to secure high levels of product innovation. By focusing the study 

more directly towards the video game industry, this study will further contribute to earlier 

theory by providing valuable insights in how to tackle the competitive, dynamic and digitized 

marketplace where gaming companies operate. Managerial implications and practical guidance 

for managers will be provided by giving indications on how to manage the capability and by 

providing insights regarding potential difficulties in the management process that needs to be 

overcome in order gain the full benefits from the Community Sensing Capability. The attempt 

is further to provide methodological contributions regarding how to measure concepts from 

this framework in order to quantitatively test the findings. Therefore, this study will generate 

valuable insights to both academia and practitioners respectively.  
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2. Literature Review 

2.1 Resource-based View 

The resource-based view has traditionally been used to explain why some companies succeed 

better than others in the market (Hooley & Broderick, 1998). The framework builds on the 

assumption that successful and sustainable strategies need to build on the firm’s resources and 

capabilities (Grant, 1991; Barney, 1991; Penrose, 1995; Hooley & Broderick, 1998) and it is 

argued that the firm is a product of historically inherited heterogeneous resources and 

capabilities (Penrose, 1995; Knecht, 2014). Important differences have been brought forward 

between resources and capabilities where resources can be defined as all assets controlled by 

the firms that can enable efficiency and effectiveness improvements within a firm (Barney, 

1991), and capabilities as an ability to organize, coordinate and bind together assets to generate 

more complex skills and learning processes (Teece et al, 1997; Hooley, Greenley, Fahy & 

Cadogan, 2001). Many scholars highlight the importance of capabilities in order to generate 

sustainable competitive advantages and superior performance (Barney, 1991; Grant 1991; 

Teece et al, 1997; Hooley & Broderick, 1998; Hooley et al, 2001; Makadok, 2001). 

  

However, in order to profit from the resources and capabilities, it has been argued that they 

must be used in a way so that competitive advantages can be exploited (Barney, 1991; Grant, 

1991). Barney (1991) argues that sustainable competitive advantages are generated when the 

resources and capabilities fulfill four specific criteria. First, the resource must be valuable in a 

sense that it enables the firm to seize opportunities and neutralize threats in the environment 

and hence generate efficiency and effectiveness improvements. The resource must further be 

rare and not implemented to a large extent by other firms. Additionally, for a resource to be a 

source of competitive advantage, it must also be difficult to imitate. However, socially complex 

resources or resources dependent upon unique historical conditions are often difficult to imitate 

(Barney 1991; Knecht, 2014). When there is an ambiguity as to how a firm’s resources actually 

generate a competitive advantage, the competitive advantage is more sustainable as the strategy 

becomes highly difficult to imitate. Finally, in order for a resource to be a foundation of a 

sustained competitive advantage it must be non-substitutable and it cannot be any other 

equivalent valuable resources that can be used to exploit the same strategies (Barney, 1991; 

Conner & Prahalad, 1996; Hunt & Derozier, 2004; Knecht, 2014). The resource-based view 

hence argues that firms should strive for resources that are valuable, rare, non-substitutable and 
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not imitable as these resources are most likely to generate competitive advantages and in turn 

high profits for the firm (Hunt & Derozier, 2004). 

  

However, many researchers have criticized the resource-based view based on the notion that it 

lacks applicability in rapidly changing environments where market demand is unpredictable 

and competition is intense (Teece et al,, 1997; Hooley & Broderick, 1998; Eisenhardt & Martin, 

2000). Barney and Clark (2007) limit the applicability of the resource-based view to industries 

where the landscape is relatively stable and when change is slow. In markets with rapid change 

and uncertainty, dynamic capabilities have instead been brought forward as a foundation for 

competitive advantage and superior performance (Eisenhardt & Martin, 2000).  

2.2 Dynamic Capabilities 

In their ground-breaking work, Teece et al. (1997) noted that outperformers in rapidly changing 

markets were characterized by a timely responsiveness and flexible new product development 

process. Building upon this understanding, they developed the concept of dynamic capabilities 

to further understand companies’ achievement of competitive advantages, defining it as a 

firm’s “ability to integrate, build, and reconfigure internal and external competences to 

address rapidly changing environments” (Teece et al., 1997, p. 516). One can therefore 

conceive dynamic capabilities as an extension of the resource-based view (Hou, 2008), 

emphasizing the abilities to sense and seize market and technology opportunities in contexts 

where windows of opportunities opens and shuts in a high pace (Teece, 2007; Ali et al., 2012). 

 

Contradictory to the resource-based view, the dynamic capabilities view emphasizes that a 

sustainable competitive advantage is hard to achieve. Instead, competitive advantage is often 

short term in rapidly changing markets, meaning that a long-term competitive advantage only 

can be achieved if a capability evolves with the market (Eisenhardt & Martin, 2000). Hence, 

real-time information needs to be acquired and integrated to enable companies to quickly 

understand the market changes and adapt to the opportunities that arises (Eisenhardt, 1989). 

The dynamic capabilities view therefore highlights the continuous generation and integration 

of new knowledge with existing resources and capabilities, rather than merely relying on 

existing knowledge as the resource-based view suggests (Eisenhardt & Martin, 2000; Ali et al., 

2012). Accordingly, dynamic capabilities needs to constitute three separate but equally 

important abilities: sensing, seizing and reconfiguring (Teece, 2006; Ali et al., 2012), through 
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which a company adapt to the market continuously to maintain its competitiveness  (Eisenhardt 

& Martin, 2000). 

 

When it comes to highly knowledge intensive activities such as innovation activities, dynamic 

capabilities that foster effective organizational learning are especially important to remain 

relevant when facing a constant state of flux (Eisenhardt & Martin , 2000; Ali et al., 2012; 

Weerwardena, Sullivan Mort, Salunke, Knight & Liesch, 2015). Indeed, continuous learning 

enables companies to identify new opportunities that can be addressed through innovations 

(Teece et al., 1997) and therefore companies need dynamic capabilities to be able to learn faster 

than competitors in order to be competitive over time (Geus, 1988). The dynamic capability 

framework includes both outside-in and inside-out capabilities. While inside-out capabilities 

focuses on the internal resources capabilities, such as culture, human resource management and 

new product development, outside-in capabilities focuses on the ability to sense and act on 

market changes (Ali et al., 2012). However, even if a dynamic capability generates high value, 

the competitiveness is dependent upon the relativity of that value compared to competitors’ 

(Teece, 2014). This implies that even though dynamic capabilities can facilitate innovation 

development, companies’ competitiveness relies on the relative performance of these 

innovations compared to those of competitors’. As many scholars have argued, this depends 

on how accurately the product innovations addresses market needs and trends (Foss et al., 2011; 

Teece, 2014; Mu, 2015). 

2.3 Market Sensing Capability  

To better capture competitiveness and product innovativeness in rapidly changing markets, 

scholars from both the marketing and innovation field have given attention to an outside-in 

dynamic capability called the market sensing capability (Day & Wensley, 1988; Huber, 1991; 

Sinkula, 1994; Hult, 1998; Levitt & March, 1998; Narver, Slater & MacLaclan, 2004; Mu, 

2015). Market sensing can be described as the ability to sense customer needs, competitor 

insights and emergent trends, and turn these insights into opportunities that can be seized faster 

than competitors (Day, 1994; Teece, 2007; Du & Kamakura, 2012). This is made possible by 

capabilities which enhances the understanding of complex information through an 

organizational learning process (Kok, Hillebrand & Biemans, 2003). Thus, while market 

sensing can be perceived as a specific and directed dynamic capability (Olavarrieta & 

Friedmann, 1999; Ardyan, 2016), it should not be confused with market research which 
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comprises a more structured activity than for instance merely conducting surveys (Ardyan, 

2016), which would fall within the resource-based framework. As such, market sensing is not 

about confirming already held beliefs about the market, such as for market research. Rather, it 

is conceptualized as an organizational learning capability dependent upon an open-minded 

inquiry. Thus, a high level of market sensing capabilities enables a company to foresee and act 

on emerging opportunities due to its continuous and timely learning about the market (Day, 

1994; 2002; Lindblom, Olkkonen, Mitronen & Kajalo, 2008; Bharadwaj & Dong 2014). 

 

As the originating framework of dynamic capabilities suggests, however, organizations need 

to balance acquired knowledge and existing knowledge and capabilities to enhance the 

performance of, for instance, product innovation (Gersick, 1994). Mu (2015) and Slater and 

Narver (1995) further argues that though capabilities such as market sensing help a company 

to acquire new information and to identify opportunities, existing resources needs to be 

exploited in order to realize the full potential value. Moreover, Bharadwaj & Dong (2014) 

argue that a market sensing capability underlies both the acquisition of information, the 

transformation into buyer requirements, as well as the generation of potential solutions that 

addresses the usage context efficiently. The market sensing capability has been conceptualized 

to comprise three main sub processes  (similar to the sub processes sensing, seizing and 

reconfiguring for dynamic capabilities), namely: sensing, sensemaking, and response (Day, 

1994; 2002; Lindblom et al., 2008; Mu, 2015; Ardyan, 2016). Sensing is said to be the initial 

phase of the process and constitutes the phase where firms acquire the information of the 

market, e.g. insights on consumers or competitors (Lindblom et al., 2008). It is the sub process 

where a company observe up-to-date market needs and trends in the market (Ardyan, 2016). 

The second phase, sensemaking, is the interpretation and integration of the acquired 

information from the previous phase (Lindblom et al., 2008). One could therefore argue that 

while sensing is the identification of information, sensemaking constitutes analyzing the 

information into opportunities through a filter of priorities and relevance (Ardyan, 2016). The 

final phase of the market sensing process is response, where the intangible interpretations and 

priorities made are turned into tangible and valuable actions. (Lindblom et al., 2008). The full 

realization of the capabilities’ value is based on excelling in every phase of the process (Day, 

1994; 2002). 
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2.4 User Communities  
User communities can be described as a group of passionate people that on a regular basis 

exchange interests and objectives within a certain knowledge field. For many businesses, user 

communities play an increasingly important role as an external source of innovation knowledge 

and expertise (Burger-Helmchen & Cohendet, 2011). Video game companies operate in 

unpredictable and constantly changing markets where speed and flexibility is crucial. Hence, 

quick processes for determining customer preferences are vital (Mahr & Lievens, 2012). User 

communities as a source of knowledge and the interactions that firms have with these 

communities has therefore become an essential feature of the video game industry’s business 

model (Burger-Helmchen & Cohendet, 2011). 

  

Market research has previously been used to get an accurate understanding of the users’ needs 

and wants in order to develop successful new products (Urban & von Hippel, 1998). However, 

market research processes are not appropriate in markets experiencing rapid change, novel 

products and high levels of technology, like the video game industry (Von Hippel, 1986). 

Instead, it has been argued that high technology firms redirect their focus to the actual user and 

user communities in order to gain such insights. More than 80% of high technology firms listed 

on Standard and Poor’s 500 use user communities to profit from customer insights (Mahr & 

Lievens, 2012). By noticing the users’ knowledge and problem-solving skills, companies can 

generate new insights from a more open form of collaboration that they would have otherwise 

had to generate from costly R&D processes (Mahr & Lievens, 2012). The problem-solving 

skills that users possess in a community can further create efficiencies of scope and that can 

trump the deeper expertise that a considerably smaller group of producers within the company 

possess when taken all together (Heinerth, von Hippel & Jensen, 2014). Researchers especially 

highlight the importance of lead users in innovation generation derived from user communities. 

Lead users are said to be ahead of trends, possess great expertise and have a long experience 

from gaming. These users typically see great personal benefits from innovations and are hence 

said to account for the most successful innovations and product improvements (Mahr & 

Lievens, 2012). 

  

Traditional models of economic innovation have not been able to explain why users within 

communities share their knowledge for free. Instead of taking advantage of innovation 

knowledge and seeking economic gains or intellectual property rights like traditional models 



 10 

would predict, many users choose to share their knowledge within the community for free. 

Current research has put forward intrinsic motivation, shared goals and social trust as factors 

that influence users to share knowledge (Hau & Kim, 2011). The user community innovation 

process therefore stands in sharp contrast to the producer innovation process as users share 

their expertise and innovate mainly to fulfil their own needs whereas producers innovate to 

make profitable sales to users (Heinerth et al., 2014).  

2.5 Product Innovativeness 

As mentioned in the introduction, video game companies need to constantly innovate their 

product offerings and serve the market with new entertaining games and game designs to meet 

the continuously changing customer demands (Burger-Helmchen & Cohendet, 2011; Foss et 

al., 2011). Firms that are able to develop and release games that are more innovative than 

competing games on the market have a better chance to secure higher levels of performance in 

terms of higher revenues, larger market shares and better ratings (Foss et al., 2011). Highly 

innovative firms work to improve their levels of product innovativeness by anticipating and 

meeting new demands in the markets with creative product innovations (Ardyan, 2016). Hence, 

new product innovativeness captures the extent to which a new game is different from other 

games that have been developed and released and further whether this difference is perceived 

as a meaningful contribution and enhancement to the user (Sethi, Smith & Park, 2001). 

 

It has been argued that superior product innovativeness is reliant upon an ability to generate 

products that are newer and more complex than competing products and further on an ability 

to recognize actual users’ needs and to respond with innovations that match their demands 

(Slater & Narver, 1995). Accordingly, product innovativeness involves both a technical and 

marketing component where new innovative products combine elements of newness and 

complexity of technology as well as market opportunities and trends (Danneels & 

Kleinschmidt, 2001). In addition, other scholars have also argued that creativity serves as an 

important element of product innovativeness since it can contribute to a design that 

differentiates from other products on the market yet is appreciated by the end-users (Sethi et 

al., 2001). For this study, these insights serve as a basis of understanding that the concept of 

product innovativeness captures a game’s novelty and uniqueness in terms of for instance 

technology and design (Åstebro & Dahlin, 2005; Salomo et al., 2008; Foss et al., 2011; Cheng 

& Huizing, 2014). 
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2.6 Literature Summary 

The preceding literature review highlights two separate streams of research. First, the evolution 

within the strategic literature has been unfolded, including the resource-based view, the 

dynamic capability view, and the market sensing capability view. These three concepts are 

interrelated in terms of hierarchy, time and breadth of scope. Thus, at the top of the hierarchy, 

the resource-based view constitutes the oldest and widest scope of explanation to firm 

competitiveness and performance. The dynamic capability view can be seen as a subsequent 

research area that is more focused and narrow in its scope. At the bottom of the hierarchy, the 

market sensing capability provides the youngest and most narrow scope of understanding to 

firm competitiveness and performance. In the second stream of research, user communities has 

been identified as a critical emerging concept within the video game industry. These streams 

of research will together serve as a basis for development of a new framework for analysis 

(further elaborated in section 2.7). The theoretical findings on product innovativeness can be 

seen as separate from the other streams of research presented. However, as product 

innovativeness is a main focus for examination and exploration throughout the study, providing 

a general understanding of the concept and what it captures can be seen as crucial.  The 

literature review is summarized in table 1.  
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Theme Concepts Description References 

Resource- 
based view 

Competitive 
resources  

Explains how valuable, rare, inimitable & non-
substitutable resources can constitute 
competitive advantage in stable markets 

E.g. Barney, 1991; Conner 
& Prahalad, 1996; Hooley 
& Broderick, 1998; 
Knecht, 2014 

Dynamic 
Capability 

Organizational 
learning 

A process by which companies combine 
resources and knowledge to sense and seize 
opportunities in dynamic markets 

E.g. Teece et al., 1997; 
Eisenhardt & Martin, 2000;  
Ali et al., 2012; 
Weerwardena et al., 2015 

Market Sensing 
Capability 

 
Overall  
 
 
 
Sensing 
 
 
Sensemaking 
 
 
Response 

Market Sensing is an outside-in dynamic 
capability that constitutes an continuous & 
timely learning process about customer needs, 
competitors & trends  
 
A sub process of acquiring information about 
the market 
 
A sub process of interpretation & integration 
of acquired information 
 
A sub process where interpreted and integrated 
market information is turned into concrete 
actions 

E.g. Day, 2000; Teece, 
2007; Lindblom et al., 
2008; Du & Kamkura, 
2012 
 
Ardyan, 2006; Lindblom et 
al., 2008  
 
Ardyan, 2006; Lindblom et 
al., 2008   
 
Day, 1994; Lindblom et al., 
2008  

User 
Communities  

A process of interacting with user communities 
to gain insights about latent needs and trends  
to develop more innovative and accurate  
products  

E.g. Urban & von Hippel, 
1998; Hau & Kim, 2011; 
Burger-Helmchen & 
Cohendet, 2011; Mahr & 
Lievens, 2012 

Product 
innovativeness   The degree of newness and complexity of new 

products (e.g. video games) developed 

Daneels & Kleinschmidt, 
2001; Sethi et al., 2001; 
Åstebro & Dahlin, 2005; 
Salomo et al., 2008; Foss et 
al., 2011; Cheng & 
Huizingh, 2014  

Table 1 | Summary of literature review 

2.7 Developing the Community Sensing Capability 

The market sensing capability concept focuses on gaining insights from a variety of actors on 

the market (Day, 1994; Teece, 2007; Du & Kamakura, 2012). Given the seemingly high 

importance of user communities as a source of learning within the video game industry (Hau 

& Kim; 2011; Burger-Helmchen & Cohendet, 2011; Mahr & Lievens, 2012; Heinerth et al., 

2014) narrowing down the concept of market sensing capability to a community focused 

dynamic capability would be justified. It is reasonable to assume that the fundamental process 

of sensing, making sense of and responding to information would be the same within a user 

community environment as these are general assumptions of how to learn from the market 

(Day, 1994; 2002; Teece, 2006; Lindblom et al., 2008; Ali et al., 2012; Ardyan, 2016). A 



 13 

community sensing capability could hence potentially be defined as, a process of interacting 

with user communities through a continuous learning process with focus on gaining insights 

about, and responding to, user needs and trends. The community sensing capability hence 

primarily builds on market sensing capability research and user community research 

respectively as both provide insights that are needed to fully understand the product innovation 

processes in the video game industry. The logic behind this reasoning is illustrated in figure 1.  

 

 
Figure 1 | Illustration of the Community Sensing Capability Framework  

Resource-based View

Dynamic Capability View

Market Sensing Capability

User Communities Community Sensing 
Capability

Dynamic, volatile & unpredictable markets 

Video game industry

Stable & predictable markets
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3. Research Hypotheses 

3.1 Community Sensing Capability 

The market sensing capability has been studied as one united construct (Mu, 2015; Ardyan, 

2016), as three separate constructs based on the sub processes of sensing, sensemaking and 

response (Ahmed, Ibrahim & Hasaballah, 2017), and as a sequential process (Day, 1994; 2002; 

Lindblom et al., 2008). Even though studies show theoretical indications that sensing, 

sensemaking and response independently are related to product innovativeness (Ahmed et al., 

2017) other scholars have researched and tested market sensing capabilities as a united 

construct capturing all the sub processes collectively (Mu 2015; Ardyan, 2016). Weather the 

effect of community sensing capability will be affected by sensing, sensemaking and response 

independently, collectively or as a sequential process is not certain since no studies have been 

found where the Community Sensing Capability framework has been used. The research model 

proposed (see figure 2) will hence take into consideration all of these alternatives.  

3.1.1 Sensing 

Sensing refers to the initial process of acquiring information about the market to generate 

insights about consumers and competitors (Lindblom et al., 2008). In fast evolving markets, it 

has been argued that a sensing ability and external orientation towards customer and customers’ 

needs is of particular importance as this helps the company grasp changes in trends and 

emerging opportunities in time (Lin & Che, 2012). Firms that are able to anticipate moves in 

the market and identify trends will be better suited to understand emerging innovation 

opportunities and generate more innovative products (Hurley & Hult, 1998; Calantone et al., 

2002; Day, 2002; Bharadwaj & Dong, 2014). Contrary, firms that do not have an open mind 

inquiry and are not willing to learn about their markets instead base their assumptions on 

outdated and even at times wrong information and their reactions are often slow and ill advised 

(Day, 1994; 2002).  

 

Interacting with the users throughout the product innovation process has been shown to 

increase the company’s understanding of the users’ needs and further to increase speed and 

effectiveness of product development and the final result of a new innovative product (Burger-

Helmchen & Cohendet, 2011; Mahr & Lievens, 2012). Social interactions within communities 
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enable users to build on each other’s knowledge and expertise which in turn foster creativity 

and the development of new ideas. Moreover, it has been argued that users are less bound to 

specific products or markets and that they have a greater potential of creatively applying their 

knowledge to new contexts (Mahr & Lievens, 2012). Since user communities can generate 

ideas and more innovative products than the firms are typically able to generate on their own, 

it has been argued that firms should acquire information from these communities to secure 

successful product innovations (Hau & Kim, 2011; Burger-Helmchen & Cohendet, 2011). 

Accordingly, sensing enhances the company’s understanding of existing and latent customer 

needs and its understanding of emerging trends and opportunities within the market and these 

insights have in turn been shown to lead to higher product innovativeness. Hence, it is 

hypothesized: 

Hypothesis 1a: Sensing is positively related to product innovativeness 

Grant (1996) however argues that a sensing ability and knowledge acquisition is not alone 

determinant of innovation. Firms additionally need an ability to make sense of this knowledge 

and utilize it in order to secure high innovativeness of products (Grant, 1996; Day, 2002; 

Lindblom et al., 2008). However, it has been argued that the more information firms acquire 

the more information they process and use (Lin & Che, 2012). Consequently, it is possible that 

sensing is not sufficient to explain product innovativeness independently but rather that it can 

be seen as a preceding activity. Based on this argument, the following is hypothesized:  

Hypothesis 1b: Sensing is positively related to sensemaking  

3.1.2 Sensemaking 

As outlined in the literature review section, sensemaking follows sensing and constitutes the 

sub process in which one interpret, analyze and make sense of the collected information 

(Lindblom et al., 2008). According to Toit (2007), sensemaking provides the necessary ability 

to redefine and understand changes effectively, as well as to integrate these understandings 

with existing resources and capabilities. Moreover, Bharadwaj and Dong (2014) argue that the 

more systematic and comprehensive the sensemaking is, the more valuable and deeper 

understanding one will get of consumers’ needs and wants. This would logically enable a 

company to address the consumer demands through new product development more accurately 

- an ability that has been argued to enhance innovativeness of products (Jaworski & Kohli, 

1993; Gruner & Homburg, 2000; Desouza, Awazy, Jha, Dombrowski, Papagari, Baloh & Kim 
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2015; Mu, 2015). Furthermore, in their study, Kostopoulos, Papalexandris, Papachroni and 

Ioannou (2011) found empirical support for the notion that external knowledge enhance 

innovation only if the knowledge is processed. Accordingly, sensemaking may contribute 

independently to firms’ product innovativeness since it facilitates a tool for processing insights 

and knowledge gained about user preferences which in turn may enhance innovation accuracy. 

Following this logic, it is therefore hypothesized: 

Hypothesis 2a: Sensemaking is positively related to product innovativeness  

However, literature on sensemaking provides additional implications. For instance, Day (1994) 

argues that actions, that is the development of the product innovation, only can be performed 

if one first carefully make sense of and process the acquired knowledge and insights. Lindblom 

et al. (2008) extends this view and argues that market sensing follows a systematic process, 

hence implying that sensemaking is followed by response. Moreover, they found a positive 

relation between sensemaking and response. In his subsequent study, Day (2002) furthermore 

argues that since sensemaking reminds of an information filter, sensemaking affects the level 

of appropriateness and accuracy of the actions, i.e. responses. Accordingly, sensemaking may 

also contribute to the final stage of the community sensing capability, a logic which serve as a 

basis for the following hypothesis:  

Hypothesis 2b: Sensemaking is positively related to response 

3.1.3 Response  

The video game industry is certainly characterized by intensive competition and high levels of 

uncertainties (Williams, 2002; Tschang, 2007). In these environments, scholars have stressed 

the importance of making accurate decision fast, a capability argued to possibly enhance 

performance (Bourgeois & Eisenhardt, 1988; Eisenhardt, 1989). Response constitutes the 

ability to make accurate product innovation decisions based upon the output from the preceding 

phases sensing and sensemaking. Similarly, original definitions of response implies that it 

refers to the decisions and actions based on the already generated and interpreted information 

(Day, 1994; Lindblom et al., 2008; Ahmed et al., 2017). Following this definition - and taking 

the implications of sensing and sensemaking into consideration - response should logically lead 

to innovations that addresses the customer needs and trends more accurately. Scholars have 

argued that such an ability leads to higher product innovativeness (e.g. Urban & von Hippel, 

1988; Lilien, Morrison, Searls, Sonnack & von Hippel 2002). 
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This reasoning also implies that community response can be seen as a consecutive third and 

final step in a three step process model where each previous step is needed to carry out the 

next. Accordingly, the community response ability follows both from the sensing process 

where the company acquire information about customer needs and trends and sensemaking 

process where this information is interpreted and filtered in order to work as a basis for 

decisions. With background against the above, response may, effectively, enhance product 

innovativeness. Thus, it is hypothesized:  

Hypothesis 3: Response is positively related to product innovativeness 

Based on the logic provided for the hypotheses for the three sub processes, it is reasonable to 

assume that community sensing capability as one united construct will also be positively related 

to product innovativeness as all of the concepts it capture seemingly have that relation. Hence, 

it is hypothesized:   

Hypothesis 4: Community sensing capability as a unified construct is positively related 
to product innovativeness 

 

3.2 Research Model 

 
Figure 2 | Research Model  
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4. Method and Data 

4.1 Research Strategy and Design 

Neither the Swedish video game industry nor the Global video game industry have received 

much attention in research, and although the research on market sensing capabilities and user 

communities have caught attention by some researchers (e.g. Lindblom et al., 2008; Burger-

Helmchen & Cohendet, 2011; Mahr & Lievens, 2012; Mu, 2015), limited research has been 

found that has investigated the combination of both. Hence, this study is seen as an unexplored 

field of research that addresses a real-world phenomenon since it integrates insights from 

multiple perspectives to shed light on the phenomena of the Community Sensing Capability 

(Doh, 2015). Indeed, this kind of phenomenon based research has been argued to be the core 

contribution to modern International Business research (Doh, 2015).  

 

A research design that facilitates incremental problem solving was considered suitable given 

the limited level of knowledge about the field of research (Ghauri & Grønhaug, 2010, p. 56). 

A deductive research approach was therefore appropriate since it enabled us to unfold the 

phenomena incrementally by starting with a thorough review of theory to deduce substantiated 

hypotheses (Bryman & Bell, 2011, p. 11). While the resource-based view provides a 

fundamental background of how companies can gain competitive advantage by specific 

resources and/or capabilities, the dynamic capability view gives an understanding about 

organizational learning and competitiveness in rapidly changing markets. Further, the market 

sensing capability provides a deeper understanding of how companies sense market needs and 

trends to address them more accurately with, for instance, product innovations. Finally, the 

literature review gives a fundamental understanding of how user communities are used in the 

video game industry. The reviewed theories were integrated into the concept of community 

sensing capability, as illustrated in figure 1, from which the six hypotheses outlined in chapter 

three is deduced. This process has been followed by collection of data and, ultimately, the 

findings are used to statistically confirm or reject the deduced hypotheses (Ghauri & Grønhaug, 

2010, p. 15; Bryman & Bell, 2011, p. 11; Saunders, Lewis & Thornhill, 2016, p. 146). As 

argued by Saunders et al (2016, p. 146) and Ghauri and Grønhaug (2010, p. 15),  a deductive 

approach is often associated with the use of quantitative research. Since the aim was to 

investigate relationships between variables, a quantitative research was therefore used as the 

main approach to collect and analyze data (Ghauri’s & Grønhaug’s, 2010, p. 49; Saunders et 
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al, 2016, p. 166). However, some critics mean that quantitative research may be too pragmatic 

in a sense that the measures, as well as the concepts they should reveal, are assumed by the 

researcher and therefore not necessarily real. This could imply that the respondents’ answers 

deviates with their actual behavior (LaPiere, 1934; Bryman & Bell, 2011, p. 167-168) and 

hence the results may be misleading. Statistical tests were therefore made to ensure that the 

questions captured their intended meaning. Therefore, the deductive and quantitative approach 

can still be considered to align well with the aim of the research which is to empirically test the 

community sensing capability and its potential relation to product innovativeness.   

4.1.1 Using the Game Developing Survey 

This study was conducted in association with a research project at the Department of Business 

Studies at Uppsala University. Since the research project aimed to explore the Swedish video 

game industry, researchers within the project had developed the Game Developing Survey to 

examine the industry from a wide range of aspects. As argued by Ghauri & Grønhaug (2010, 

p. 117) and Saunders et al. (2016, p. 168), a survey strategy aligns with a quantitative approach 

since it enables the researcher to collect a larger amount of data which is especially applicable 

when testing hypotheses. Hence, the already developed questionnaire (appendix 1) was 

considered appropriate for this study and therefore used to collect the data (Saunders et al., 

2016, p. 168), with no changes made on the original questionnaire. This questionnaire also had 

a standardized format which, from a practical perspective,  enabled us to collect a large amount 

of data which is attractive given the deductive approach (Saunders et al., 2016, p. 181-182). 

Moreover, the questionnaire was designed to correspond to a specific game which further made 

it easier for the respondents to give answers that reflected actual behaviors since it is logically 

easier to recall memories to a specific game that he or she developed. The focus on a specific 

game could further decrease the risk of deviating answers from actual behavior as game 

development processes can deviate substantially from game to game as the industry changes 

over time.  

 

It could be seen as a potential disadvantage that the questionnaire was not developed 

specifically for this study since it is important to have questions that measure the concepts 

accurately (Saunders et al., 2016, p. 449). However, the research question and the hypotheses 

of this study were developed by having the existing questions in mind, which should have 

limited that risk. Hence, all questions in the questionnaire has been derived from theory and 

those questions that have been used in this study reflects the theories discussed in this paper, 
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the latter are explained thoroughly in section 4.4. All questions are formulated as either fillable 

format or Likert-style rating. The Likert scale is commonly used for rating questions where the 

respondent is asked to rate on a predefined scale how strongly he or she agrees or disagrees 

with one or more statements (Saunders et al., 2016, p. 457). All rating questions had a balanced 

seven-point rating scale meaning that the answers explicitly were reflected around the middle 

answer. Hence, an answer could for instance range from “strongly disagree” (1) to “strongly 

agree” (7). Although middle options are not considered as a neutral point in this thesis, the risk 

of respondents’ interpreting middle answers a neutral point have been taken into consideration.  

 

The questionnaire included a total of three sections. The first section covered general 

information regarding the company and its markets, including a total of 42 questions. The 

second section covered information regarding the development process of a specific game, 

including a total of 80 questions. Section one and two was answered by all respondents, 

excluding duplicates from section one for those respondents who were interviewed for multiple 

games developed by the same company. The third section included questions about 

relationships with the three most central counterparts during the development of the game. This 

section was only answered by those respondents who had developed games were collaborations 

had been made (if one collaboration was made, only those questions for the first counterpart 

was answered and so forth). The first part of this section (most important counterpart) had 77 

question, the second part of this section (second most important counterpart) had 89 questions 

and the third part of this section (third most important counterpart) had another 89 questions. 

Hence, the third section included a total number of  255 questions, giving the questionnaire a 

total of 377 even though the entire questionnaire was rarely answered. 

4.2 Population and Sample 

According to The Swedish Games Developer Index of 2017-2018 (Swedish Games Industry, 

2017), there were 282 active game-development companies on the Swedish market in 2016, 

excluding game companies focusing on poker, gambling or casino games as well as retailers 

and pure distributors. However, according to the research group, this population has been 

limited to 224 companies based on the criteria that each company should be active and have 

been given out at least one game. Although the research group that we joined had the aim to 

investigate the entire video game industry in Sweden, the entire population has not been 

intended to be investigated within the scope of this research. It should be noted that since both 
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the research project and this study investigates the industry on a game-level, a more appropriate 

population would rather be the total number of developed and released games by these 

companies. Four criteria were therefore developed to ensure that the respondents would be 

relevant for both the research project and the aim and purpose of this study. For a respondent 

to be representative for this population, he or she had to: (1) been part and have a good overview 

of the development of a game that was (2) released at least five months ago but less than five 

years ago by (3) a Swedish company or foreign subsidiary located in Sweden that has (4) 

developed at minimum one game during the past five years. Exactly how big the game 

population is was hard to determine since no such data has been found, but it would be 

reasonable to assume that it is larger than the total number of companies. 

 

A list of relevant companies (i.e. that fulfilled criteria 3 and 4) was provided by the research 

group from which an extensive stakeholder map was made to find contact information to 

potential respondents (i.e. that fulfilled criteria 1 and 2). For most of the companies, one or two 

relevant respondents were identified and contacted through email. The initial email included 

info about us, the research project, a brief explanation of the survey and criteria to participate 

as well as a few proactive suggestions of dates to conduct the survey interview. This email was 

followed by a reminding email for those who did not respond on the first. In total, 108 

employees on 77 companies were contacted through mail. 64 employees did not answer, 17 

declined to participate in the study and another 6 employees did not meet the criteria. 

Effectively, 21 respondents were interviewed within the scope of this research. Another 51 

already filled in questionnaires of respondents interviewed previous to our study was given to 

us from the research group, resulting in a total sample of 72 respondents where each respondent 

represented a unique game in the population. Out of the company-level population comprising 

224 companies, 63 companies were represented in the sample, giving a 28,1% response rate of 

the Swedish video game industry on a company level. The population and sample is outlined 

in table 2. 
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Company-level population (no. active companies with ≥1 game released) 224 

Number of companies in sample 63 

Response rate of company-level population 28,1% 

Final number of respondents - i.e. unique games - interviewed by us 21 

Number of respondents - i.e unique games - given to us from the research group 51 

Total sample size (no. unique games) 72 

Table 2 | Population & Sample  

 

The respondents represented companies of different sizes. The spread among these segments 

are compiled in table 3.  

 

Firm type Size (number of 
employees)  

Frequency 
(n) 

Portion 

Micro companies <10 36 50,0% 

Small companies 10-49 19 26,4% 

Medium companies 50-249 11 15,3% 

Large companies >249 5 6,9% 

Missing values  1 1,4% 

Total frequency: 72 100% 

Table 3 | Segment Spread in Sample 

 

4.3 Data Collection 

The data was collected by using the mentioned questionnaire with a method described as 

interviewer-administered questionnaire where the questions are asked in an interview situation 

(Ghauri & Grønhaug, 2010, p.119-120). The interviewer-administered format enabled us to 

make clarifications when necessary and also to let the respondent speak more freely around the 

survey questions, which allowed us to gather some qualitative supportive data for the analysis 

and discussion (Saunders et al., 2016, p. 394). The format used is further said to generate higher 

response rates which are preferred when there are a large number of questions as for the 

questionnaire used (Saunders et al., 2016, p. 394). The standardized questionnaire was also 

feasible since it made the questions and answers easier to code and hence easier to test 

statistically than if a more open format would have been used (Saunders et al., 2016, p.392). 
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Each interview took between 40 and 75 minutes to conduct depending on how talkative the 

respondents were and how many external counterparts they had. The data collected was 

predominantly primary data from the surveys but a small amount of secondary data was also 

gathered from company websites in order to fill in basic information about the company or the 

external counterparts when the respondent was unsure of specific details (e.g. what year their 

counterpart was founded) but gave their approval for us to fill in afterwards. 

The 21 surveys that we collected were conducted between February and April 2018. Three of 

these surveys were conducted face-to-face and 18 through Skype. Exactly how the remaining 

51 surveys from the research group were conducted is unknown, but the majority were 

conducted via Skype and the rest via a face-to-face format according to the research group. 

When conducting surveys through Skype, the tool for sharing screens was used to enable the 

respondent to view the questions throughout the interview. Given that the majority of the 

interviews then were conducted similarly, the mix of formats has not been considered to distort 

the results. In order to capture potentially valuable qualitative data and to have a backup if 

some files accidentally got lost or deleted, we audio recorded all interviews that were conducted 

by us. To support the quantitative statistical analysis with qualitative data, relevant quotes were 

extracted to provide potentially richer insights (table 27, appendix 7). All respondents gave 

their approval to be recorded before the interviews started. It should be noted that there is a 

higher risk that respondents are less prone to answer more sensitive questions (e.g. company 

performance) when interviews are being recorded (Bryman & Bell, 2011, p. 489, p. 658).  

However, given the format of the research, no answers could possibly be deduced to a specific 

company and the respondents were informed about this anonymity before the interviews were 

conducted which would have limited this risk. 

All respondents fulfilled the criteria outlined in the previous section and their roles are 

presented in the table 4 below. It should be noted that some respondents held two positions but 

was coded into one of the roles for simplicity. For instance, some of the CEOs had also founded 

the company but all was only labeled as CEO. Moreover, the row “Other” includes those roles 

that only were represented once in our sample (e.g. key account manager). 
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Position Frequency (n) Portion 
Chief Executive Officer (CEO) 24 33,3% 
Producer 10 13,9% 
Chief Technology Officer (CTO) 5 6,9% 
Co-founder 4 5,6% 
COO 4 5,6% 
Lead developer 4 5,6% 
Developer 3 4,2% 
Founder 3 4,2% 
Design director 2 2,8% 
Designer 2 2,8% 
Executive Producer 2 2,8% 
Game Designer 2 2,8% 
Other 7 9,7% 

Total frequency:    72 100% 

Table 4 | Role Spread in Sample  

 

4.4 Definitions of Concepts and Operationalization of Variables  

In order to be able to investigate how Swedish video game companies manage their community 

sensing capabilities it is necessary to provide explanations for relevant concepts and to describe 

how variables will be measured. An important concept is video games which can be defined as 

a “cultural product based on a complex mix of technology, art and interactive storytelling” 

(Burger-Helmchen & Cohendet, 2011, p. 317) and in this study video games will be considered 

to include console games, PC games and mobile games. Casino games and games focusing on 

poker or gambling will be excluded (Swedish Games Industry, 2017). Another important 

concept is that of organizational learning. The research will investigate whether companies 

leverage on knowledge that resides within user communities to learn about their markets and 

to generate innovative products and the community sensing capability can hence be seen as a 

process of organizational learning. Organizational learning can be seen as a process of 

combining knowledge to sense and seize opportunities in the market (Teece et al., 1997; 

Eisenhardt & Martin, 2000; Ali et al., 2012).  

 

The market sensing capability measures the extent to which companies are able to sense 

customer needs, competitor insights and trends and their ability to turn these insights into 

opportunities that can be seized faster than competitors (Day, 1994; Teece, 2007; Du & 

Kamakura, 2012). It builds on the three sub concepts; sensing, sensemaking and response (Day, 

1994; 2002; Lindblom et al., 2008; Mu, 2015; Ardyan, 2016). As outlined in the theoretical 
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framework, the general understanding of the learning process within the concepts of 

community sensing capability and market sensing capability respectively can be perceived to 

be the same. However, the focus of the community sensing capability is on user communities 

as it measures the extent to which companies are able to leverage knowledge generated 

specifically from interactions with user communities and not the entire market. The 

operationalization of variables will mainly be based on earlier research by Mu (2015). The 

survey questions (items) used in Mu’s (2015) research have been tested and verified and serve 

as a basis for the questions asked in the survey. The concept of market sensing in his research 

however is measured as a united construct capturing all the sub process collectively (Mu, 2015) 

and hence it is necessary to evaluate the meaning of the respective sub concepts in order to 

derive items from the united construct to form sensing, sensemaking and response variables 

that can be tested individually. When operationalizing these independent variables, the study 

of Lindblom et al. (2008) will additionally be used to provide supplementary support and 

understanding on how to allocate items from the survey to the respective variables as this study 

has investigated sensing, sensemaking and response independently.  

 

The three independent variables sensing, sensemaking and response are constructs of questions 

that determine if a firm has community sensing capabilities (See table 5 for operationalization). 

The sensing variable measures the extent to which companies acquire information in order to 

learn from the market. Scanning communities for information about trends and market changes 

as well as learning to predict trends can be seen as an information acquisition process that is 

derived to the community sensing capability as well as the ability to clearly predict trends with 

information It has further been argued that an open minded inquiry is necessary for external 

knowledge acquisition (Day, 1994; 2002; Lindblom et al., 2008; Bharadwaj & Dong 2014) and 

hence the team’s attentiveness to changes in customer needs in the market is justifiably derived 

to the sensing variable. The sensemaking variable measure the extent to which companies are 

able to interpret externally gathered information against past experience and knowledge 

(Lindblom et al., 2008) and hence questions related to the interpretation, comprehension and 

evaluation of knowledge against existing knowledge resources is used to build this variable. 

As companies make sense of new knowledge by comparing it with previous knowledge, it is 

reasonable to assume that companies with more knowledge about their markets are able to 

better make sense of new information as they have a larger pool of knowledge to compare it 

with. Moreover, the attitude towards integrating external knowledge can be seen as a 

motivational facilitator of knowledge comprehension. The response variable measures the 
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extent to which companies are able to utilize gathered information in decision-making and turn 

knowledge into valuable actions (Day, 1994; Lindblom et al., 2008; Ahmed et al., 2017). In 

order to be able to make valuable use of information in the fast-evolving video game industry, 

quick responses are essential as knowledge quickly can become obsolete (Mahr & Lievens, 

2012). Hence, the ability to react quickly to conversations in communities is derived to the 

response variable as well as the use that companies perceive that communities has to them. As 

outlined in the hypothesis section, the Community Sensing Capability will additionally be 

tested as a united independent variable. To measure community sensing capability, all items 

used to measure sensing, sensemaking and response will be used collectively.  

 

The dependent variable product innovativeness is designed to measure the degree of newness 

and complexity of products (Salomo, Talke & Strecker, 2008; Cheng & Huizingh, 2014). The 

innovativeness of the games developed will be evaluated against both competing games and 

games previously developed by the companies. The items used to measure product 

innovativeness builds on previous research by Salomo et al. (2008), Cheng  & Huizingh (2014) 

and Åstebro & Dahlin (2005) and takes into consideration the complexity of the games, the 

newness and originality of technology and the newness and originality of the game design. 

Using the latest technical solutions and making sure to be in the forefront technically has also 

been linked to product innovativeness (Cheng & Huizingh, 2014) and hence questions related 

of this character will also be derived to the variable.  

 

A few control variables will additionally be added to the statistical analyses to control for 

variations in product innovativeness which is in line with the recommendation by Ardyan 

(2016) (see appendix 2, table 26 for operationalization). Relationship embeddedness and 

relationship value respectively have been linked to innovation (Hallin, Holm & Sharma, 2011; 

Tomlinson, 2011) as well as realized absorptive capacity (Jansen, Van Den Bosch & Volberda, 

2005; Backmann, Hoegl & Cordery, 2015). Furthermore, Ahmed et al. (2017) and Mu (2015) 

respectively used firm size as an additional control variable. Leaving out concepts that 

potentially have an effect on product innovativeness could lead to omitted variable bias, biasing 

results of the effects derived from the whole model (Leightner & Inoue, 2012). These concepts 

will therefore be used as control variables in the regression analyses to avoid omitted variable 

bias.  
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Variables Main question Sub question Item code 

Sensing When developing 
the game 

We continuously scanned user communities for  
emerging trends CSEN2 

User communities made us alert on changing  
market conditions  CSEN3 

Everyone in the team was sensitized to listen to  
opportunities in user communities  CSEN4 

We were able to clearly predict trends in user  
communities before they were obvious  CSEN5 

Sensemaking When developing 
the game  

We could easily compare information from user  
communities with other information sources  CSEN6 

We had good knowledge about the demands of the  
customers, in the foreign markets where we operated MK3 

We found it valuable to combine previous knowledge with  
new knowledge from external sources  TRA5 

Response When developing 
the game 

We responded  rapidly to relevant user community 
conversations  CSEN7 

We had great use of user communities CSEN1 

Product 
Innovativeness 

The game is 

Complex in comparison to competing games NPI1 
Complex in comparison to other games we have developed NPI2 
Based on innovative technology in comparison to  
competing games 

NPI3 
 

Based on innovative technology in comparison to other 
games we have developed NPI4 

Based on innovative game design in comparison to  
competing games NPI5 

Based on innovative game design in comparison to  
other games we have developed 

NPI6 
 

When developing 
the game 

We used only the latest technical solutions TCHE1 
We made sure to be at the forefront technically  TCHE3 

Table 5 | Operationalization of Variables 

4.5 Data Analysis 

All statistical tests were done using the program SPSS. Before conducting any statistical tests, 

the data was coded by assigning numeric representations to the values given by the 

questionnaire. Questions with a negative meaning were further reversely coded and N/A 

answers were coded as missing values. Given the exploratory character of the study, an 

exploratory factor analysis (EFA) was then considered appropriate as it serves the purpose of 

reducing a big set of items (questions) and group them into clusters according to their perceived 

underlying meaning (Yong & Pearce, 2013). Since the sample size was above the minimum 

threshold of 50, EFA could be regarded as a suitable technique (Winter, Dodou & Wieringa, 

2009).  
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The aim with the exploratory factor analysis is to find factors that share a common variance 

and go well together (load strongly together) and a preliminary analysis was first used to 

determine which factors to retain. Communalities were checked for all items where a high 

communality score would indicate that the factors constitute good representations for the 

underlying meaning of the items. (Yong & Pearce, 2013) All items with a low communality 

were removed from further analysis. After this factors were rotated in order to improve 

interpretation. After rotation the items would load only to one factor, making it fairly easy to 

identify the factor structure. (Pallant, 2010, p. 642) In order to determine how many factors to 

extract and retain for further analysis, eigenvalues were calculated as these can be used as an 

indication of how many constructs to keep. A high eigenvalue indicate a strong importance of 

the construct and hence justifies the extraction of that construct (Pallant, 2010, p. 639) As a 

final step of the exploratory factor analysis, the Cronbach alpha test was used to ensure 

consistency of the items used to measure the constructs extracted (Saunders et al., 2016, p. 

541). 
  

In order to investigate the relationship between the independent and the dependent variables a 

multiple regression analysis was used. Since these statistical tests are based on an assumption 

of normally distributed data, it was crucial to secure that each variable was also normally 

distributed in order to be able to draw appropriate statistical inferences from the tests (Ghauri 

& Grønhaug, 2010, p. 159; Saunders et al., 2016, p. 553). Histograms, PP-plots, QQ-plots and 

the Kolmogorov-Smirnov test was used to check for normal distribution. (Ghauri & Grønhaug, 

2010, p. 159; Saunders et al., 2016, p. 280). The accuracy of the multiple regression analysis 

is further reliant upon a low correlation between the independent variables and hence checking  

for bivariate correlations and multicollinearity with the variance inflation factor (VIF) was 

necessary (Bryman & Bell, 2011, p. 346; Saunders et al., 2016, p. 548). The general 

understanding is that independent variables with substantial correlation (<.9) and a large 

variance inflation factor (10 or above)  indicates multicollinearity and in that case it is highly 

problematic to separate the effect that independent variables have on the dependent variable 

(Saunders et al., 2016, p. 548-549). 

 

When investigating the relationship between two or more independent variables and a 

dependent variable a multiple regression analysis is seen as appropriate (Ghauri & Grønhaug, 

2010, p. 177). The multiple regression analysis was hence used when examining sensing, 

sensemaking and response independently. Moreover, as control variables are added to the 
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regression with the relationship with community sensing and product innovativeness, this too 

was done using multiple linear regression. The multiple regression analysis allows 

identification of which independent variable that has the largest effect on the dependent 

variable (Ghauri & Gronhaug, 2010, p. 182). When analyzing the potential sequential process 

that sensing leads to sensemaking which in turn leads to response, simple linear regressions 

were instead used since only one independent variable at a time was to be tested. The simple 

and multiple regression models were used to test if the hypotheses can be rejected or accepted 

(Ghauri & Gronhaug, 2010, p. 182) and we used this model to investigate which community 

sensing capabilities that were most strongly related to product innovativeness. Independent 

variables are considered to be significantly related to the dependent variable if they have a 

significance at p.05 . That means that we were rejecting or accepting hypothesis with 95% 

confidence (Saunders et al., 2016, p. 550;  Ghauri & Grønhaug, 2010; p. 179).  

4.6 Quality of the Study  

To be able to reveal relationships between a poorly explored phenomena and other related 

concepts it is highly important to secure accuracy of measurements (Bramberg, 2017). This 

implies that each question should measure the concept that they are intended to explain 

(Cronbach & Meehl, 1955; Bryman & Bell, 2011, p. 42). An extensive effort has been made to 

ensure that items (questions) indeed measured what they intended to measure and the validity 

of the constructs can hence be considered to be high. As outlined in section 4.4, each item has 

been chosen carefully with support of an extensive literature review of relevant articles and 

research of the constructs they aim to measure (Saunders et al., 2016, p. 450). Constructs have 

further been broken down to understand attached meanings to each component (Cronbach & 

Meehl, 1955), which has been taken into consideration when turning these components into 

specific and pragmatic instruments. Construct validity is related to internal reliability which 

constitutes the stability and consistency in the constructs used (Bryman and Bell, 2011, p. 158). 

This means that a reliable measure with its compiled items is cohesive so that the responses 

have little variation over time.  

 

Several statistical tests were made to ensure that the results were both valid and reliable (table 

6). We used a Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s test of sphericity to control 

how adequate our sample was for factor analysis. We further checked for communalities to 

ensure that each item had an acceptable level of explanation in our sample. A factor analysis 
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(explained in section 5.1) was then conducted to determine to which extent the items 

complemented each other as well as to which extent each item explained the construct they 

aimed to measure (Ghauri & Grønhaug, 2010, p. 189-190). Based on the remaining items after 

these tests, Cronbach Alpha was further used to determine if the compiled items measured their 

respective construct accurately together (Ghauri & Grønhaug, 2010, p. 81; Bryman & Bell, 

2011, p. 159; Saunders et al., 2016, p. 451). This implies that the items measured the construct 

efficiently, indicating good construct validity. All tests are explained thoroughly in the result 

chapter. 

 

Measure Level Acceptable 
value 

Source Result 

KMO (1st test) Sample >.7 Pallant, 2010 0,738 
Bartlett's test of sphericity (1st test)  Sample p <.05 Pallant, 2010 0,000 
Communalities (1st test) Item >.6 Field, 2009 15/17 above 
KMO (2nd test) Sample >.7 Pallant, 2010 0,702 
Bartlett's test of sphericity (2nd test)  Sample p <.05 Pallant, 2010 0,000 
Communalities (2nd test) Item >.6 Field, 2009 15/15 above 
Cronbach alpha (after 2nd test) Variable >.7 Pallant, 2010 4/5 above 

Table 6 | Statistical Tests for Reliability and Validity 

 

The reliability of a study may be reduced by any contamination of respondents’ answers 

(Saunders et al., 2016, p. 442). This implies that the respondents’ competence, the structure 

and the design of the questionnaire, as well as the level of rigority of pilot testing affects 

reliability (Saunders et al., 2016, p 202). Efforts were made to ensure that all respondents had 

the necessary knowledge and overview of the development of a specific game primary by 

stating it as a criteria in the emails. The respondents were also asked to choose the time of the 

interview to reduce the risk of respondents hurrying through the questionnaire (Saunders et al., 

2016, p. 203). Anonymity was also given to eliminate the risk of receiving false answers on 

questions that could include sensitive information. It was therefore clearly stated that neither 

the answers nor the results would reveal specific companies, respondents or games (Saunders 

et al., 2016, p. 203).  Despite the anonymity, one company declined to participate for 

compliance reasons.  

 

To further ensure reliability, the questionnaire was deliberately designed with an instruction in 

the beginning and a clear structure throughout, facilitating consistency. The questionnaire had 

also been tested several times before to secure that all questions made sense to the respondents 
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and that the variation in responses did not vary from time to time. Moreover, the interview-

administered format helped to ensure that all respondents got the clarifications needed of 

questions  (Bryman & Bell, 2011, p. 202).  Efforts were also made to not push any of the 

respondents if they felt unsure in regards of the answer to any questions. Considering that we 

followed instructions given by the research group, all surveys are assumed to have been 

conducted under the same procedures and hence the reliability should not be affected 

considerably by the variation of interviewees. 

 

Since the questionnaire focuses on developed and released games,  answers were more or less 

based upon the respondents’ memories. Some answers may therefore deviate from the reality, 

which would affect the reliability negatively (Bryman & Bell, 2011, p. 260; Saunders et al., 

2016, p. 204). To minimize this risk, we only included games developed and released during 

the last five years (criteria 2 in section 4.2) which we considered as a convenient trade-off since 

games often takes a long time to develop. An aspect to further take into consideration was the 

fact that a large portion of the interviews were conducted via Skype and hence that body-

language could not be observed as directly as would have been if the interviewer and the 

respondent met in person (Bryman & Bell, 2011, p. 208). However, considering that structured 

questions were used, the potential variances in body language would not have led to any 

consequent questions and the Skype format is consequently not seen as a threat to the quality 

of the study.  

 

Overall, the above outlined efforts to ensure validity and reliability can be seen as highly 

important for the quality of the study and the accuracy of the results as they ensure consistent 

findings regardless of the time and space the study was conducted in.  
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5. Results 

5.1 Factor Analysis 

The theoretically deduced variables along with their respective items (survey questions) are 

shown in table 7. The nine items that belong to the independent variables are re-compiled into 

the unified variable, Community Sensing Capability, outlined separately in table 8. It should 

be noted, however, that although the five selected variables adds up to a total of 26 items (table 

7 and table 8), the factor analysis will be based only upon the 17 unique items (table 7) as the 

items for Community Sensing Capability are reused for the sensing, sensemaking and response 

variables.  

 

Selected variables Type Number of 
items 

Code 

Product Innovativeness Dependent 8 NPI11- NPI16, TCHE1 & TCHE3 
Sensing Independent 4 CSEN2-CSEN5 
Sensemaking Independent 3 MK4, TRA5 & CSEN6 
Response Independent 2 CSEN1 & CSEN7 

Total 4 17  

Table 7 | Intended Variables for Analysis 

 

Unified variable Type Number of 
items 

Code 

Community sensing capability Independent 9 CSEN1-CSEN7, MK4 & TRA5  

Total 1 9  

Table 8 | Intended Variable for Analysis 

 

5.1.1 Preliminary Analysis 

The factor analysis relies on an assumption that multiple coefficients in the sample should have 

a correlation above 0,3 and this assumption was met (see appendix 3) (Pallant, 2010, p. 183). 

The Kaiser-Meyer-Olkin measure was further used to test the sampling adequacy and to assess 

the factorability of the data (Kaiser & Rice, 1974). According to Pallant (2010), a KMO >.7 

indicates that the sample is adequate and as illustrated in Table 9, the test showed that the 

KMO-value was 0,738 which indicates that a factor analysis is appropriate (Kaiser & Rice, 

1974). However, two items had weak loadings with communalities below the acceptable level 

of 0,6 (table 10) and were hence removed for further analysis to secure reliable factors (Field, 
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Kaiser-Meyer-Olkin Measure  
of Sampling Adequacy 0,702 

Bartlett’s Test of 
Sphericity 

Approx. Chi-Square 470,045 
df 105 
Sig. 0,000 

Table 11 | Final KMO & Bartlett’s Test 
 

2009, p. 647). After removing the two items, communalities for all items were above the 

acceptable level of >.6 (table 12), KMO was still above 0,7 and the Bartlett’s Test of Sphericity 

gave a significant result (p<0.001) (table 11), indicating that a factor analysis was appropriate. 

These preliminary tests were used to secure that variables were suitable for factor analysis 

(Pallant, 2010) and after removing items with weaker loadings the tests showed that the 

variables completely fulfilled the factor analysis criteria.  

 
Kaiser-Meyer-Olkin Measure  
of Sampling Adequacy 0,738 

Bartlett’s Test of 
Sphericity 

Approx. Chi-Square 525,592 
df 136 
Sig. ,000 

Table 9 | Initial KMO & Bartlett’s Test  
 

Item Extraction 
NPI11 0,719 
NPI12 0,722 
NPI13 0,753 
NPI14 0,681 
NPI15 0,703 
NPI16 0,827 
CSEN1 0,830 
CSEN2 0,801 
CSEN3 0,660 
CSEN4 0,829 
CSEN5 0,731 
CSEN6 0,579 
CSEN7 0,632 
MK4 0,394 
TCHE 1 0,650 
TCHE 3 0,786 
TRA5 0,765 

Table 10 | Initial Communalities  
 

5.1.2 Factor Extraction 

The preliminary analysis was followed by a factor extraction to detect patterns among the items 

and to determine how many factors to extract from the sample data. According to the Kaiser’s 

criterion, factors with an Eigenvalue above 1 explain enough of the variance to be kept for 

further analysis (Pallant, 2010, p. 184) and through this extraction five factors were detected 

(appendix 4). This test was complemented with a scree-plot (appendix 4), to avoid retention of 
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too many factors. The scree-plot implied that five factors explained the most of the variance in 

the data set and thus these should be kept (Pallant, 2010, p. 184).  

 

The component matrix 1 below shows these 5 factors.  However, two items had very weak 

loadings (cut off value <.1) and no items loaded to the 4th or the 5th factor (see component 

matrix 1). The 4th and the 5th factor together explained 16% of the variance whereas the other 

three factors showed eigenvalues above 2, representing 59% of the variance all together 

(appendix 4). Hence the majority of the variance was explained for by the 1st, 2nd and 3rd 

factor containing the items with the higher loadings. Since two items did not load strongly 

enough to any of the factors (NPI13 & TRA5) they were removed and a new factor analysis 

was conducted. This factor analysis showed four underlying factors (see component matrix 2) 

with an eigenvalue above 1, explaining 74% of the variance (appendix 4). Since all items had 

high loadings in this second extraction, they were retained for further analysis. 
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5.1.3 Factor Rotation and Interpretation 

In order to be able to interpret the meaning of the factors and what they represent, the second 

component matrix containing the items with higher loadings was rotated. Two main approaches 

are applicable for rotation and interpretation of variables and here the Varimax rotation was 

used as it is arguably easier to report and to interpret (Pallant, 2010, p. 644). The rotated 

component matrix showed that items derived for the community sensing capability were 

loading together (component 1), although only as a unified construct and not into separate 

independent variables as theorized. This would imply that the items derived for this concept 

reflects basically the same meaning for the respondent and that the items are not completely 

unrelated (Pallant, 2010, p. 644). However, given that this study is among the first to explore 

the phenomenon per se, it makes theoretical sense to still evaluate sensing, sensemaking and 

response as separate additional variables to give indications on their existence and their 

interrelations to each other and to product innovativeness. When testing these variables 

separately, the items theoretically derived for the constructs will be used and the Cronbach 

Alpha test will be tested to secure internal consistency and reliability for the variables.  

 

The rotated component matrix below showed that the eight items derived for product 

innovativeness loaded into three different constructs. To make sense of the new constructs 

identified in this rotation, the theoretical underlying meaning for the items loading into 

component 2, 3 and 4 were examined. It was evident that items related to technology had been 

clustered into component 2 (TCHE3, TCHE1 & NPI13), items related to complexity into 

component 3 (NPI11 & NPI12)  and items related to game design into component 4  (NPI15 & 

NPI16) (table 5 in section 4.4). Since this separation made both theoretical and statistical sense, 

product innovativeness was then further examined as three constructs (three dependent 

variables in the following regression analysis) to capture this variation and the full meaning of 

the constructs.  
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5.1.4 Reliability of Constructs 

The next step of the factor analysis was to test the reliability and internal consistency of the 

constructs. Different methods can be used to test internal consistency but one of the most 

frequently used is that of Cronbach alpha. A measure of >.7 suggests that the items used for a 

construct are perceived to have the same underlying meaning and hence that they make a 

reliable measuring instrument for the concept in question (Saunders et al., 2016, p. 451). A 

reliability analysis was performed in SPSS and “scale if item is deleted” was used to explore 

which items would generate the most robust constructs. Cronbach alpha was first tested for the 

three dependent variables measuring various aspects of product innovativeness. Only one of 

the product innovativeness variables generated a high enough Cronbach alpha (the variable 

consisting of items related to technology) and hence only this dependent variable could reliably 

be used for further statistical analysis. Additionally, all items that were loading to the 

independent variable Community Sensing Capability in the EFA were used to measure the 

concept which scored a Cronbach alpha of 0,909. The high Cronbach alpha score secured 

consistency in the measurement of the items included.  
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The three independent variables sensing, sensemaking and response that were theoretically 

deduced and operationalized in the method section were also tested. Sensemaking did not 

generate a high enough Cronbach alpha on its own (0,378) whereas sensing and response both 

had a Cronbach alpha >.7. All constructs that reached an acceptable level of reliability when 

tested were retained whereas the other variables were not kept for further analysis. The final 

items selected for the variables and the respective Cronbach alpha is shown below in table 13, 

14 and 15 below.  

 

Selected variables Type Number 
of items 

Code 

Product Innovativeness (technology) Dependent 3 NPI13, TCHE1 & TCHE3 
Sensing Independent 4 CSEN2-CSEN5 
Response Independent 2 CSEN1 & CSEN7 

Total: 3 9  

Table 13 | Final Constructs  
 

Unified variable Type Number of 
items 

Code 

Community sensing capability Independent 6 CSEN1-CSEN5 & CSEN7 
Total:   1 6  

Table 14 | Final Construct 
 

Variable Cronbach 
Alpha 

Cronbach Alpha Based on 
Standardized Items 

N of 
Items 

Product Innovativeness (technology) 0,765 0,739 2 
Sensing  0,872 0,816 4 
Response 0,833 0,838 2 
Community sensing capability 0,909 0,865 6 

Table 15 | Reliability Statistics of Final Constructs 

 

Based on these constructs, a revised model (figure 3) was deduced where sensemaking was 

removed. The sequential process where it was hypothesized that sensing would lead to 

sensemaking which would lead to response could hence not be tested as the removal of 

sensemaking resulted in a broken sequence. Consequently, the hypotheses H1b, H2a & H2b 

also had to be removed. This revised model (figure 3) served as a basis for the regression 

analyses carried out in the next step of the statistical analysis. 
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Figure 3 | Revised Research Model 

5.2 Multiple Linear Regression 

To be able to test the relationships between the independent variables (response, sensing and 

community sensing capability) and the dependent variable (technological product 

innovativeness), a multiple regression analysis was used. The regression analysis builds on 

certain assumptions that all needs to be met in order for the results to be reliable. The first 

assumption is that of normality of residuals for the dependent variable. Histograms and PP-

plots (appendix 5) were used to check for normality of residuals. (Pallant, 2010, p. 60, p. 158). 

The frequency distribution of the residuals for the dependent variable was similar to a bell 

shaped-curve, implying normal distribution of residuals (appendix 5). Moreover, the P-P-test 

showed no substantial deviation from a straight line, further indicating normality of residuals 

for the dependent variable. The tests on normality was strengthened by a Kolmogorov-Smirnov 

test where a non-significant result would indicate normality (Pallant, 2010, p. 63). As illustrated 

in Table 16, the test gave a significance of 0,09 for the dependent variable, indicating that the 

variable was normally distributed (Field, 2009, p. 221). QQ-plots (appendix 6) were further 

assessed for all variables. As with the PP-plot, the QQ-plots should show a straight line of 

points and no substantial deviation from normality could be spotted for the variables when 

examining these plots.  

 
 Kolmogorov-Smirnov  Shapiro-Wilk 
 Statistic df Sig.  Statistic df Sig. 
Product Innovativeness 0,098 71 0,090  0,968 71 0,067 

Table 16 | Kolmogorov-Smirnov & Shapiro-Wilk Test 
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Another assumption in linear regressions is that of homoscedasticity. A scatter plot of the 

residuals (appendix 5) showed a cluster of dots with an even spread which implies 

homoscedasticity, meaning that the variability in the independent variables is similar to the 

dependent variable (Pallant, 2010, p. 126). This scatterplot further shows that there were no 

outliers since all standardized residuals were found within the acceptable limits of -3 to 3 

(Pallant, 2010, p. 128). Outliers can negatively affect linearity but since no outliers could be 

spotted in the scatterplot and since all other tests on normality and homoscedasticity were good, 

all variables further accommodated the assumption of linearity (Saunders et al., 2016, p. 548). 

Hence the sample did not violate any of the preconditioned assumptions for a linear regression 

and could be seen as appropriate for further analysis.   

5.2.1 Correlations - Multicollinearity and Singularity 

Another assumption in the multiple regression model is that of absence of high correlation 

between the independent variables (multicollinearity). As a general rule, independent variables 

with a correlation over 0,9 are highly correlated and when multicollinearity is present, it 

becomes difficult to determine the independent effect that each independent variable has on the 

dependent variable (Saunders, 2016, p. 548-549). Another measure used to check for 

multicollinearity is the variance inflation factor (VIF), where a VIF value of above 10 indicates 

multicollinearity (Saunders, 2016, p. 548-549). Pearson correlation for the independent 

variables sensing and response were 0,778 (table 17) which can be seen as fairly high. 

However, the correlation was still below 0,9 and the VIF value was well below 10 (table 18), 

hence it makes both statistical and theoretical sense to keep both variables in the regression 

model.   

 

Pearson Correlation Community sensing  Response 

Sensing  1 0,778 
Response 0,778 1 

Table 17 | Pearson Correlation 

 

Model Collinearity Statistics  
 Tolerance VIF 
Sensing  0,361 2,769 
Response 0,392 2,550 

Table 18 | Variance Inflation Values 
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5.2.2 Multiple Linear Regression | Community Sensing as a United Construct  

In the multiple linear regression, control variables (as defined and operationalized in the 

method section) were included. Correlation between them and other independent variables 

were controlled for in order avoid the risk of multicollinearity. No control variables were highly 

correlated (appendix 7). The relationship between community sensing capability and product 

innovativeness was expected to be positive, however community sensing capability did not 

reach statistical significance at the p<.05 level and hence the relationship between community 

sensing capability and product innovativeness was rejected with 95% confidence.  

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95,0% Confidence 
Interval for B 

B Std. Error Beta Lower 
Bound 

Upper 
Bound 

(Constant) 6,561 4,232  1,550 0,127 -1,942 15,065 
Community sensing 
capability 0,034 0,075 0,065 0,455 0,651 -0,117 0,185 

Firm size 1,116 0,744 0,210 1,501 0,140 -0,378 2,2610 
Relationship value 0,037 0,113 0,046 0,328 0,744 -0,190 0,265 
Relationship 
embeddedness 0,037 0,095 0,055 0,391 0,697 -0,153 0,227 

Realized absorptive 
capacity 0,059 0,127 0,067 0,461 0,647 -0,197 0,314 

Table 19 | Regression Model 
 

The coefficient of multiple determination, R2 (table 20), measures the variation in the 

dependent variable that can be explained by the variation in the independent variables. R2 can 

take on a value from 0 to 1 and the closer to 1 it is, the more of the variation in the dependent 

variable that can be explained by the independent variables in the model (Bryman & Bell, 2011, 

p. 349).  An R2 of 0,067 means that the independent variables in the regression model accounted 

for only 6,7% of the variation in the dependent variable. Hence, other variables not included in 

this regression model would likely to have a substantial effect on the variation in product 

innovativeness. If other control variables would have been included, showing significant 

relationship to the dependent variable, R2 would have probably been higher since more of the 

variation in that case could have been explained. 

 
Model R R2 Adjusted R2 Std. Error of the Estimate 

1 0,259 0,067 -0,028 4,79620 

Table 20 | Model Summary 
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The table below (table 21) shows the statistical significance of the model. The model did 

unfortunately not reach statistical significance and consequently all results derived from the 

regression must be taken with caution.  

 

Model  Sum of Squares df Mean Square F Sig. 

1 
Regression 80,937 5 16,187 0,704 0,623 
Residual 1127,172 49 23,004   
Total 1208,109 54    

Table 21 | ANOVA 

5.2.3 Multiple linear regression | Sensing & Response   

To test the potential relationship that sensing and response individually has with product 

innovativeness another multiple regression analysis was conducted. It is important to stress 

however that the results from this regression must be taken with caution and that the 

relationships found should be seen more as an indication as the exploratory factor analysis 

indicated that these two variables may be perceived similarly in the way that they are measured. 

Even so, both community sensing and response showed a significant relationship to product 

innovativeness with 95% confidence (p<.05). A statistically significant relationship at this level 

(p<.05 or lower) means that the hypotheses regarding the relationship between sensing and 

product innovativeness as well as response and product innovativeness could be confirmed 

(Saunders et al., 2016, p. 537). None of the control variables were significant in this regression 

model either, and it can hence be argued that none of the control variables contributed to 

explaining variations in product innovativeness.  

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95,0% Confidence 
Interval for B 

B Std. Error Beta Lower 
Bound 

Upper 
Bound 

(Constant) 9,982 4,248  2,350 0,023 1,441 18,523 
Community sensing  0,421 0,179 0,539 2,471 0,017 0,078 0,764 
Community response 0,624 0,237 0,479 2,288 0,027 0,076 1,173 
Firm size 0,582 0,738 0,110 0,788 0,435 -0,902 2,066 
Relationship value -0,055 0,114 -0,069 -0,483 0,631 -0,284 0,174 
Relationship 
embeddedness -0,021 0,093 -0,031 -0,226 0,822 -0,208 0,166 

Realized absorptive 
capacity 0,056 0,121 0,065 0,467 0,642 -0,186 0,299 

Table 22 | Regression model 
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R2 showed that only 17,5% of the variance in the dependent variable could be explained by the 

independent variables (table 23). However, a low R2 is not unusual when evaluating individual 

data as in this case, rather than if aggregate data would have been evaluated (Hanushek, Jackson 

& Kain, 1974).  

 
Model R R2 Adjusted R2 Std. Error of the Estimate 

1 0,418 0,175 0,071 4,55815 

Table 23 | Model Summary 
 

The table below (table 24) shows us the overall significance of the regression model. However, 

the test gave a p-value above .05 (sig >.05) indicating that this second regression model was 

also insignificant. Arguably, the results from both regression models must be taken with 

caution since none of the models reached a statistically significant level.  

 

Model  Sum of Squares df Mean Square F Sig. 

1 
Regression 210,826 6 35,138 1,691 0,144 
Residual 997,283 48 20,777   
Total 1208,109 54    

Table 24 | ANOVA 

5.3 Descriptive Statistics 

The descriptive statistics show the distribution of the size of companies in the sample shown 

in stack bars (figure 4). Micro and small companies together made up for 76,4% of the 

responses whereas medium and large companies only constituted 22,2% of the responses.  The 

potential consequences of this distribution will be discussed in the following chapters.  

 
Figure 4 | Segment Spread in Sample (n=72) 
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5.4 Results Summary 

Three of the six initial hypotheses were not tested as sensemaking was excluded to ensure 

reliability and validity of the study. In summary (table 25), two (H1a & H3) out of four 

statistically tested hypotheses were confirmed and one (H4) was rejected. Three of the 

hypotheses were not tested and can hence neither be confirmed nor rejected. However, the 

regression models were weak and hence these results should rather be viewed as an indication 

of the rejection or confirmation of the related hypotheses.  

 

Hypothesis Standardized  
Beta Coefficients Sig. Support 

H1a: Sensing is positively related to product innovativeness  0,539 0,017 Confirmed 
H1b: Sensing is positively related to sensemaking N/A N/A N/A 
H2a: Sensemaking is positively related to product innovativeness N/A N/A N/A 
H2b: Sensemaking is positively related to response N/A N/A N/A 
H3: Response is positively related to product innovativeness 0,479 0,027 Confirmed 
H4: Community sensing capability as a unified construct is 
positively related to product innovativeness 0,065 0,651 Rejected 

Table 25 | Summary of Findings 
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6. Analysis & Discussion 

6.1 Community Sensing Capability 

The exploratory factor analysis and the tests on reliability showed that we managed to develop 

a robust measuring instrument for the community sensing capability and statistically generate 

a reliable construct. Nonetheless, even though research suggests that video game companies 

would benefit from scanning communities and from using external knowledge to generate new 

innovative insights (Urban & von Hippel, 1988; Lilien et al., 2002; Chesbrough, 2003; Laursen 

& Salter, 2006) the results from the statistical tests showed that the Community Sensing 

Capability was not significantly related to product innovativeness as it was measured. The 

dynamic capability framework builds on a combination of outside-in capabilities, including 

sensing and acting on market changes, and inside-out capabilities, including internal resources 

and capabilities (Ali et al., 2012). Sensemaking can be seen as capability that is more inside-

out than sensing and response since it requires making use of internal resources to interpret and 

understand the data. Since all items related to sensemaking were removed in the statistical 

analysis, it can therefore be argued that Community Sensing Capability as it was measured 

only made up for some of the essential features of a dynamic capability and this could 

potentially also be an explanation for the insignificant results. The fourth hypothesis was 

therefore to some extent rejected based on a theoretically incomplete variable which should be 

considered when interpreting the result.  
  

Moreover, it is argued that the full realization of community sensing as a dynamic capability is 

determined by the quality that companies manage to maintain in all aspects of the capability 

(Day, 1994, 2002). Since community sensing capability as a dynamic capability builds on 

various abilities; to scan the market, to interpret the findings and to respond to these insights 

(Day, 1994; 2002; Lindblom et al., 2008; Mu, 2015; Ardyan, 2016), there is a possibility that 

few of the companies in the sample actually managed to excel in every phase of the process 

and hence that few of the companies had strong enough dynamic capabilities that could be put 

to use in innovation processes. Hypothetically, one video game company in the sample could 

excel in their sensing abilities but not in their response abilities whereas another company could 

excel in their response abilities and not in their sensing abilities. It is reasonable to assume that 

the small sample size could be a reason for the insignificant results, especially given the risk 

that potentially only a few of the companies in the sample managed all abilities with excellence 
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and hence managed to develop an actual dynamic capability through which organizational 

learning processes could be fully realized. Qualitative data further strengthens this reasoning 

by highlighting the difficulties that companies saw in scanning and responding to insights 

gained from user communities. 

 
“I think that user communities are very important and that we should use them more than we 
do. The hard thing though is to know when and for what we should use their feedback.” 
- Founder of a micro-sized company 
 

“I know many companies that scan communities in a more discreet manner by using 
statistics and similar methods, but it is very few that do it successfully.” 

- CEO of a micro-sized company 
  

The results from the first regression analysis and the rejection of hypothesis 4, “Community 

sensing capability as a unified construct is positively related to product innovativeness”, gives 

an indication that the importance of community sensing capabilities are not as profound in the 

innovation process as predicted. These results deviate from earlier research which implies that 

companies would make use of their user communities by generating insights in terms of 

emerging opportunities, trends, needs and wants as well as proposed product improvements 

(Urban & von Hippel, 1998; Mahr & Lievens, 2012). Nonetheless, this line of reasoning does 

not automatically translate into a logic that all efforts to scan and act on insights from user 

communities would have an effect on the technological aspect of product innovativeness. As 

theoretically derived, the concept of product innovativeness for video game companies further 

incorporates both complexity of the games and innovativeness in regards of game design. The 

results indicate that the insights companies gained from user communities did not translate into 

higher innovativeness in terms of technology but it is possible that users could have provided 

valuable knowledge and expertise leading to for example more advanced and innovative game 

design. 
  

However, many quotes from the interviews gives a strong indication that the capability to scan 

and respond to information from user communities is in fact of great importance and that being 

proactive to thoughts shared in communities is at times even crucial for success. Consequently, 

there are indications that user communities can still be seen as an essential feature in the 

business-model as argued by Burger-Helmchen & Cohendet (2011) since many respondents 

argued that user communities were of great importance and that it was crucial to be reactive to 

thoughts shared in communities. 
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“It is important to be close to the users and scan different networks and forums to get a sense 
of what they want and what is going to be the next big thing in two years or so.” 
- Producer at a medium-sized firm 

  
“Personally I think user communities is crucial to be able to be successful with big 
productions. Minecraft and Battlefield are only two examples of big breakthroughs 

where communities have been used. The thing is that the users enable and opens up for 
new possibilities at the same time as the games becomes a platform for expression.” 

- Producer at a medium-sized firm  

6.2 Sensing 

The independent variable sensing was designed to measure to what extent a company senses 

user needs and trends when developing new games (Burger-Helmchen & Cohendet, 2011; 

Mahr & Lievens, 2012). Hypothesis 1a, “Sensing is positively related to product 

innovativeness”, was confirmed by the statistical tests, however the result should be taken with 

caution since the items comprising the community sensing variable did not load according to 

the theoretical deduction in the exploratory factor analysis and since the overall regression 

model was weak. The confirmed hypothesis should therefore only be interpreted as an 

indication that the more a company senses user needs and trends during the development of a 

new game, the more likely the game is to be innovative. This indication is in line with previous 

studies since it indicates that the more companies anticipate movements in communities and 

identify trends, the better they are at identifying emerging innovation opportunities and thus 

developing more innovative games (Hurley & Hult, 1998; Calantone et al., 2002; Day, 2002; 

Bharadwaj & Dong, 2014). It should be noted, however, that the final dependent variable was 

limited to only measure innovation from a technological perspective, and therefore the 

statistical result indicates that sensing is positively related only with technological product 

innovativeness. Even so, qualitative data still indicates that communities might contribute with 

more than technological insights although it cannot be statistically confirmed or rejected in this 

study.  

 
“We do have a forum to our multiplayer game where the players recognizes 

potential areas of improvement. So in a sense, they help us a lot in the development 
both technically and creatively.” 

- Lead developer in a micro-sized company 
 

 
We scan our communities to identify our gamers needs. For instance, the industry is 
going in a new direction where the gamers are provided with tools to enable them to 
express their creativity in virtual reality rather than the developers deciding what the 
gamers should like.” 
- Producer in a medium-sized company 
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These qualitative findings are in line with Mahr & Lievens (2012) research, indicating that 

companies interact with users in communities to generate new insights. Based on the statistical 

results, companies seem to assess that their communities are requesting technology innovative 

games as sensing is about observing up-to-date needs and trends in communities (Ardyan, 

2016). This implies that the industry is a technology intensive industry in the sense that the 

end-users are attracted by technological newness in games and game developers certainly 

adapts to it (Downs & Nunes, 2018). However, it should be considered that the effect on 

product innovativeness may be due to the fact that companies more generally learn about the 

users and internalize it into other processes as this result excludes the direct actions and 

decisions (for instance, a decision to add a feature that users in a community seem to want) that 

the response variable measures. Moreover, even though scholars argue that companies which 

sense communities, generate successful product innovations (Burger-Helmchen & Cohendet, 

2011; Hau & Kim, 2011), it could be argued that product innovativeness is not always 

necessarily equated with a successful game. Even though a relationship has been confirmed 

between sensing and product innovativeness, no relationship has been found between 

Community Sensing Capability as a unified construct and product innovativeness. One 

respondent also mentioned that it might be hard to tell if a success has to do with community 

sensing or not: 

 
“Many companies scan user communities actively almost as part as their strategies. 

But if you manage to create a successful innovation, how can you be sure that it was 
a result of your interaction with user communities? After all, breakthrough games 

are often those that are unexpected from the beginning.” 
- CEO of a micro-sized company  

 
Moreover, no statistical tests have been made to reject or confirm hypothesis 1b “Sensing is 

positively related to sensemaking.” since the sensemaking variable was excluded. Hence, no 

empirical findings have been found that determine if sensing do or do not precede sensemaking 

as previously argued by Day (1994; 2002) and Lindblom et al (2008). More so, the questions 

that comprises sensing do not include any element that indicate sensing to be an initial step in 

a process. Some researchers argue that the interaction process with users seem to follow a more 

iterative pattern (Burger-Helmchen & Cohendet, 2011; Mahr & Lievens, 2012) and sensing 

could therefore have been interpreted as a more iterative activity during the development of a 

new game, which may have contributed to the fact that sensemaking as a specific concept was 

not apparent. Moreover, the dynamic and rapidly changing environment that video game 

companies operate in (Lin & Che, 2012) might also call for more iterative processes to ensure 
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that the users’ desires are addressed correctly and efficiently, which was further supported by 

one respondent: 

   
“Sometimes we release games in a beta version before they are finished so that we 
can have a dialog with the users and use their reactions and feedback as a support to 
make sure that our final decisions are aligned with what they really want to have.” 
- Co-founder of a medium-sized company   

 
Furthermore, this quote is an indication that companies leverage their users’ problem solving 

skills, in this particular case to identify potential errors and improvements during the 

development processes (Heinerth et al., 2014).  

6.3 Response  

The independent variable response was designed to measure the extent to which companies 

have an ability to turn knowledge gained from the user communities into actions. It hence 

captures an ability to not acquire information in the first place but rather to put that information 

into decision-making processes and to act on it (Lindblom et al., 2008). Even though hypothesis 

3, “Response is positively related to product innovativeness”, was confirmed by the statistical 

tests, it should be noted that the items comprising the response variable did not load according 

to the theoretical deduction and moreover that the overall regression model was weak. This can 

potentially be seen as a problem in this study too as the response variable finally used in the 

regression only contains two items and that these items in turn are more general in character. 

As argued in a similar study by Lindblom et al (2008), more versatile and subtitle questions 

would have been preferable to fully capture the concept of response. Hence the confirmed 

hypothesis should be seen as an indication rather than a confirmed result.  

 

Even so, the items kept secured an high construct reliability and a valid measurement 

instrument. The statistically confirmed result is thus an indication that the more a company act 

and base their decisions upon insights from user communities, the more a game is likely to be 

technologically innovative. The hypothesis that response would lead to higher product 

innovativeness builds on the theoretical understanding that well informed and quick decision-

making is evident for innovation advancements (Urban & von Hippel, 1988; Lilien et al., 2002). 

Confirming this hypothesis implies that companies that have an ability to turn insights gained 

from user communities into effective decision making processes have competitive capabilities 

that in fact improve their position in the market by generating higher innovativeness of their 

products. Moreover, the indication that response to some extent is related to product 
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innovativeness would support the notion that user communities are important external sources 

of innovation, knowledge and expertise (Burger-Helmchen & Cohendet, 2011) since the 

empirical findings indicate that companies that are able to turn such insights into strategic 

actions see positive effects on product innovativeness. In fact the use of community 

information to make effective development decisions was highlighted by some respondents 

during the interviews too: 
 

“Our community manager scans different forums 24/7 and we use the information 
we get to decide the direction of the game development, especially for our existing 

games that we want to continue to develop.” 
- Founder of a micro-sized company  

 
“We did some research in different user communities before we started the 
production of our game to ensure that we took decisions that sent us in the right 
direction.” 
- CEO of a small-sized company 

 

It has been argued by scholars that the video game business climate quests for a larger 

attentiveness to customers changing needs and that video game companies need to respond 

more rapidly to external sources of information, compared to companies in more traditional 

industries, to generate progressive and successful product innovations (Swedish Games 

Industry, 2017, Day 1994, Foss et al., 2011). How companies manage their innovation 

processes are noticeably vital for success in the video game industry and indications that 

response in fact would be a useful capability to generate innovation is necessary to reflect upon 

when establishing and defining boundaries of the business models of more technology 

intensive industries like the video game industry. It should be noted however, that a potential 

equation between product innovativeness and success should be made with caution as a 

potential relationship between the both resides in how accurately a game would address the 

actual desires of users (Foss et al., 2011; Teece, 2014; Mu, 2015). One quote support this 

notion, stating that users who are active in communities may represent a unique and narrow 

group of players, similar to what Mahr and Lievens (2012) have referred to as lead users. Even 

though our result is an indication that response would be fruitful for a company if the users in 

fact demand technology intensive games, it should therefore be considered that the user insights 

companies respond upon may not represent the general user group:   

 
“Although user communities are highly important, you need to consider the risk that 
the users that are most active in your communities may represent a special group of 

hardcore players that do not necessarily represent the general players.” 
- Co-founder of a medium-sized company 
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6.4 Sensemaking  

The independent variable sensemaking was initially designed to measure to what extent a 

company interprets and makes sense of information that have been sensed (Lindblom et al., 

2008). It should be noted, however, that this variable was removed from the statistical tests to 

secure reliability and validity of this study as the items did not load strongly enough together. 

An analysis of the concept is still necessary to enhance the understanding of our remaining 

results and to give implications for future research. Since it is argued that external knowledge 

enhance innovation only if the knowledge is processed (Kostopoulos et al., 2011), it is 

reasonable to assume that firms process knowledge from user communities, although in another 

way than measured in this study. There are in fact indications from the interviews that 

sensemaking to some extent exists and that it is used by companies to make sense of the 

knowledge gained from the user communities.  
 

“All our employees play different games during their spare time and take inspiration 
from them, then we look at our own fan base to see what they like and then we 

combine all our insights to create something new that we believe the users will like” 
- Co-founder of a medium-sized company 

 

Even so, the variable as it was measured was too weak to include in further analysis. Scholars 

have argued that sensing and sensemaking might be strongly related concepts that could be 

measured as one construct (Ahmed et al., 2017), supporting the notion of that they are more 

iterative in nature. A potential reason for the weak measurement of sensemaking could 

therefore be the fact that such a large portion of the companies in the sample were micro and 

small sized (76,4%). It is reasonable to assume that ad hoc processes for game development 

would be more prominent for smaller companies and micro companies. The smaller video game 

companies would require a more iterative process in regards of acquiring information from user 

communities and making sense of such information as the distinction of business areas and 

responsibilities are less direct than for larger companies where a more sophisticated form of 

organization is needed. It is possible that a clear separation of the concepts would be found in 

studies exclusively studying larger companies. As outlined in chapter 2, there is in fact 

indications that this would be the case since more than 80% of high technology firms listed on 

S&P 500 (larger companies) have been argued to use user communities to profit from customer 

insights (Mahr & Lievens, 2012). Nevertheless, sensemaking was taken out of the statistical 

analysis and hence no direct results can be derived for the potential relationship that 

sensemaking might have to response or to product innovativeness. What is clear nonetheless, 
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is that the concept as it was measured in this study was not relating strongly enough to 

community sensing capability as all items were removed in the factor analysis. Moreover, the 

concept was not consistent in its own and great effort should be put into improving the 

measurement for sensemaking before including it in further analyses.  
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7. Conclusion 

The aim of this study was to provide a framework for analysis where the existing concepts of 

the market sensing capability and user communities was combined into the unified concept 

Community Sensing Capability. Since the video game industry is a highly dynamic 

environment, where continuous development of innovations is crucial to gain competitiveness, 

the aim was further to quantitatively test the effect that the Community Sensing Capability has 

on product innovativeness. First, we have developed what seems to be the first conceptual 

framework equivalent to the Community Sensing Capability. We defined this dynamic 

capability as “a process of interacting with user communities through a continuous learning 

process with focus on gaining insights about, and responding to, user needs and trends”. 

Second, we have theoretically deduced statistically reliable and valid measurements for some, 

but not all, dimensions of this framework. Hence, we have received statistical indications that 

this phenomena exists.  

 

To the best of our knowledge, this is among the first studies that has further tested this 

framework quantitatively. The hypothesis that Community Sensing Capability as a unified 

construct is related with product innovativeness (H4) was rejected. This result provide 

indications that the relationship between community sensing capability and product 

innovativeness is not as profound as hypothesized. Despite this result, it was statistically 

confirmed that sensing and response independently were positively related to technological 

product innovativeness (H1a & H3). Hence, it is indicated that the more a company interacts 

with its user communities, the more likely it is that the developed game will be innovative. 

Equally so, the more a company makes decisions and actions based on insights from their user 

communities, the more likely it is that the developed game will be technologically innovative. 

Consequently, the community sensing capability should not be ignored and these initial insights 

should rather be seen as a first attempt to explore and test the phenomenon. 

7.1 Contributions 

The video game industry is a dynamic and fast-evolving industry playing an important role for 

the Swedish economy. Being innovative is considered crucial for survival and success in the 

industry. Even so, it is far from clear how Swedish video game companies manage their 

innovation processes and which capabilities they need to secure high product innovativeness. 

This study provides theoretical and empirical indications that the community sensing capability 
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could be an important part of innovation processes and hence serve as one of the success factors 

in the industry. Since this study is pioneering in developing a framework for analysis on the 

user community capability concept, the contribution to literature on user communities, market 

sensing capabilities, dynamic capabilities and the video game industry can be seen as extensive. 

This study further provides strong methodological contributions by providing robust and 

reliable measuring instruments for community sensing capability as a unified construct as well 

as sensing and response as independent constructs. 

 

Although quantitative data shows inconclusive results on whether management of user 

community sensing capabilities is fruitful or not, there is qualitative support for the notion that 

scanning and responding to trends in user communities may be critical for success. This is an 

important implication for organizational learning and management of video game companies 

as great thought must be put into the process of deciding where, when and how much 

companies should scan external knowledge sources in terms of user communities, as well as 

how to manage internal processes so that insights gained from the users turns in to timely and 

accurate responses.  

7.2 Limitations 

As this is one of the first studies that have started to unravel the concept of the Community 

Sensing Capability and its relation to product innovativeness, there are naturally limitations 

that should be considered. Although efforts have been made to ensure that the respondents 

possessed a good overview of the development of a specific game, their answers were based 

upon their perception and are hence subjective. We may therefore have received a different 

result if we would have interviewed different respondents for the same games and companies. 

Another potential limitation is the limited sample size which also may have affected the results. 

A larger sample size would likely have contributed to the generalizability of the results. 

 

Another limitation is that all observations are based upon specific games developed by different 

companies. Even though one company could be interviewed for several different games, our 

results should only be interpreted as indications of how companies use user communities as 

part of their innovation process since some companies may develop each game in a unique 

manner. Hence, while user communities may be fruitful for the innovativeness of some type of 

games, it might not be fruitful for all games. Moreover, the statistical tests undertaken in this 
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study do not account for the dimension of time which could have been troublesome if we had 

tested the hypotheses for the sequential process. However, as these hypotheses were excluded 

from the revised model, this is not a limitation that affects our results in a direct manner but 

should be taken into consideration for future studies. 

 

The questionnaire that was used in this study was not limited to the scope of our research and 

hence it included several sections and questions that were not relevant nor used for our analysis. 

This made the questionnaire very long and extensive which may be a limitation since it might 

have made some respondents stressed, resulting in insufficient answers. Moreover, we found 

it difficult for some respondents to have sufficient insights into all parts and questions of the 

questionnaire. Additionally, the questionnaire was not adapted to any specific type of company 

or game. Some parts were therefore relevant for some but not all companies or games. 

Considering that our sample included a wide range of company sizes, this might serve as 

another limitation of this study.  

7.3 Future Research 

A first priority for future research would be to aim to capture sensemaking better to be able to 

see if the Community Sensing Capability should be viewed as a sequential process or rather as 

an iterative process. This would allow for an improved understanding of whether sensemaking 

as a separate concept do exist and in that case how this concept should be reliably measured. 

This would further allow for a richer theoretical backing of the construct of community sensing 

capability as a united variable as sensemaking according to earlier theory should be derived to 

the concept.  For the other concepts, reliable measuring instruments were developed. However, 

since the exploratory factor analysis did not indicate a significant discrepancy in the way 

sensing and response were perceived by the respondents, the measuring instrument could be 

fine-tuned with more subtle and versatile questions with the aim of capturing the full essence 

and variance of the concepts. 

 

Since the sample size is small no cluster effect could be investigated, opening up for future 

studies where the variances among smaller and larger video game companies could be 

investigated in greater depth. This could hypothetically also have an impact when evaluating 

the potential existence and impact of sensemaking. Even though this study examined the video 

game industry, the insights could potentially be transferred and further studied in other digitally 
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intense industries to see how companies in other industries scan their user communities. 

Studying how companies in other industries use the community sensing capability to develop 

user adjusted innovations would broaden the scope of the findings. 

 

Additionally, some respondents argued that scanning and responding to user communities 

could serve other purposes than to enhance innovation, further highlighting the importance of 

future research of the community sensing capability and how it should be managed most 

effectively for video game companies to meet and beat their competition. For instance, some 

respondents argued that sensing communities and responding to the users could serve a 

marketing purpose and some companies argued that involving users created a buy-in effect that 

generated higher level of sales and more engagement and marketing activity around a newly 

released product. Other respondents argued that user communities could be useful in product 

development at various stages. Also, since the concept of innovation as it was measured and 

tested in this study only incorporated the technological aspect and not complexity or game 

design, future studies should aim to enhance the measuring instruments for these aspects of 

innovation to give a broader insight to how community sensing capabilities could be used in 

these innovation processes. 
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9. Appendices 

Appendix 1: Survey  
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Appendix 2: Operationalization of control variables  

Variables Main question Sub question Item code 

Relationship 
embeddedness 

In this  
relationship 

Did our employees have close social relationships with the 
counterpart’s employees RELE1 

We often shared sensitive information with the counterpart RELE2 
Both parties completely avoided to demand things that could 
seriously harm the other party’s interests RELE3 

Both parties completely avoided to capitalize on opportunities 
on the other party’s expense  RELE4 

We knew the counterpart’s employees on a personal level RELE5 

Relationship 
value 

This counterpart Has helped us find useful contacts RV1 
This counterpart 
has provided us 
with important 
information in 
regards to 

Products RV2 
Technology RV3 

Market circumstances RV4 

Realized 
absorptive 
capacity 

During the 
development of the 
game 

Did the team continuously share knowledge with each other TRA1 
Did the team continuously discuss the use of new knowledge 
from information sources outside of the company TRA2 

Did the team have difficulties in relating new external 
information to the project TRA3 

Did the team members share practical experience TRA4 
Was combining existing knowledge with new knowledge from 
external sources seen as valuable TRA5 

Was great consideration taken to changes in the market TRA6 
Firm size  How employees did the company have during 2016  SZE 

Table 26 | Operationalization of control variables 
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Appendix 3: Correlation Matrix All Items  
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Appendix 4: Factor Analysis  
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Appendix 5: Residual Plots and Test of Normality of Residuals  
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Appendix 6: Normality Plots 
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Appendix 7: Multicollinearity Test of Control Variables 
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Appendix 8: Qualitative Data – Quotes 

Position Firm Size Quote 

CEO Small 
“The use of user communities during the development process of new games is 
something that we see more and more within the industry even if it depends 
what kind of game it is.” 

Co-founder Medium 
“Our community manager scans different forums 24/7 and we use the 
information we get to decide the direction of the game development, especially 
for our existing games that we want to continue to develop.” 

 CEO Small 
“We did some research in different user communities before we started the 
production of our game to ensure that we took decisions that sent us in the right 
direction.” 

Founder  Micro 
“I think that user communities is very important and that we should use them 
more than we do. The hard thing though is to know when and for what we 
should use their feedback.” 

CEO Micro “I know many companies that scan communities in a more discreet manner by 
using statistics and similar methods, but it is very few that do it successfully.” 

Producer Medium 

“We scan our communities to identify our gamers needs. For instance, the 
industry is going in a new direction where the gamers are provided with tools to 
enable them to express their creativity in the virtual reality rather than the 
developers deciding what the gamers should like.” 

Lead 
designer Small 

“I think user communities is important but that the usefulness might depend 
from company to company. It’s easier to see what people like or not if you 
already have a few games online. Then you can use the insights you get to 
create new innovations. But sometimes you want to create something totally 
new to push the boundaries of the market. Then you might need to take more 
risk and develop games that the general users yet don’t know that they want.” 

CEO Micro 

“Many companies scan user communities actively almost as part as their 
strategies. But if you manage to create a successful innovation, how can you be 
sure that it was a result of your interaction with user communities? After all, 
breakthrough games are often the unexpected games.” 

Co-founder Medium 
“Although user communities are highly important, you need to consider the risk 
that the users that are most active in your communities may represent a special 
group of hardcore players that do not necessarily represent the general players.” 

Producer Small “It was hard to filter what our users were asking for and what they actually 
wanted, as well as what was doable and profitable to develop for us.” 

Founder Micro 
“Perhaps it is already too late if you look at a community and see what they 
want. The thing is that you need to predict upcoming user needs instead of 
identifying existing ones.” 

CEO Micro 
“User communities is something that have grown bigger and bigger lately. 20 
years ago no one communicated with the players, but between 2008 and 2010 
new channels made it possible for companies to interact more with the users.”  

Producer Medium 
“It is important to be close to the users and scan different networks and forums 
to get a sense of what they want and what is going to be the next big thing in 
two years or so.” 

Co-founder Medium 

“All our employees play different games during their spare time and take 
inspiration from them, then we look at our own fan base to see what they like 
and then we combine all our insights to create something new that we believe 
the users will like.” 

Lead 
Developer Micro 

“We do have a forum to our multiplayer game where the players recognizes 
potential areas of improvement. So in a sense, they help us a lot in the 
development both technically and creatively.” 
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CEO Micro “Even though user communities can give us great feedback, it is very hard to 
identify demands of something that does not exist yet.” 

Founder Micro “The important thing is to find the small things that can be a detail or twist of a 
game - not the whole definition of an entire game.” 

Producer Medium 

“Personally I think user communities is crucial to be able to be successful with 
big productions. Minecraft and Battlefield are only two examples of big 
breakthroughs where communities have been used. The thing is that the users 
enable and opens up for new possibilities at the same time as the games 
becomes a platform for expression.” 

Co-founder Medium 

“Sometimes we release games in a beta version before they are finished so that 
we can have a dialog with the users and use their reactions and feedback as a 
support to make sure that our final decisions are aligned with what they really 
want to have.” 

Producer Micro 

“By listening to the users you may get a better sense of the what the right 
direction to develop really is. But I think the most important thing is that you 
get buy-in from the players since they feel that they thoughts and ideas are taken 
into consideration.” 

Table 27 | Qualitative Data 

 
  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 


