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CHAPTER 1. General Introduction 

1.1. Motivation for the research topic 

The main idea behind this thesis is to improve our understanding of what determines new 

products’ success and performance in the era of rapid technological changes. Products evolve 

and improve over time, and things that were considered impossible a few decades ago have 

become reality in the modern everyday life. Different factors facilitate product emergence and 

improvements. In some industries firms gradually transform and build their activities around 

platforms, a process called ‘platformization’ (Helmond, 2015). Such transformation becomes 

possible due to improvements in semiconductor and telecommunication industries that cause a 

spillover effect on other industries. Online shopping platforms (e.g., Amazon, eBay) induce 

evolutional changes in retail and logistics domains. Other platforms serve as a toolkit for 

product developers and service providers. Emerging platforms in the video game industry (e.g., 

Havok, Unity), for example, provide video game developers with all essential software 

instruments for creating video games and exempt them from the need to develop such 

instruments themselves. Video game consoles (PlayStation, Xbox and others), or online 

software on PC (Steam, GOG and others), serve as platforms for playing video games and 

online retailing. Other platforms serve as a bridge between product developers and their 

investors (crowdfunding). Platforms may also help firms to solve problems or generate new 

ideas when they do not have internal resources for it (crowdsourcing). There are many other 

examples of platformization of industries but even these examples evidence that platforms 

reshape industries and change rules within them. The curiosity about how new platform 

technologies, as an exogenous technological shifts experiences by some industries, influence 

market success of their new products motivated this study.  
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The main research question of this thesis is ‘what factors influence the performance 

of new products based on subsequent generations of a technological platform?’. This 

question highlights two main aspects of new product performance: (1) succession of 

technological platforms and (2) resource utilization and timing strategy of firms that are vital 

in the changing technological environment and might also affect product performance. 

Building on the reviewed literature, we focus on the detailed analysis of three sets of such 

factors: (a) firm experience with new product development (NPD), (b) the level of firm 

cooperation with platform producers, and (c) firm commitment to the shift from the existing 

platform to a new one. We investigate the impact of these three sets of factors on new product 

performance in three separate chapters, where we consider them in combination with the 

radicalness of shifts from one generation of platforms to another and the speed of firm reaction 

on such shifts. The general research framework is depicted in Figure 1. 

The thesis contributes to the following theories and concepts: the resource-based view 

(Kraaijenbrink et al., 2010; Miller and Shamsie, 1996), the knowledge-based view (Eggers, 

2012; Forés and Camisón, 2016; Katila and Ahuja, 2002), the dynamic capabilities concept 

(Rothaermel and Deeds, 2006; Teece et al., 1997), the first-mover (dis)advantage concept 

(Lieberman, 1989; Schilling, 2002; Suarez and Lanzolla, 2007), the inter-firm cooperation (or 

open innovation) concept (Capaldo, 2007; Dolfsma and Eijk, 2016; Sampson, 2007), studies 

related to radicalness or incrementality of technological shifts (Dahlin and Behrens, 2005; 

Eisenhardt and Martin, 2000; Pavlou and El Sawy, 2011). Despite the diversity in the 

terminology and approaches, there is a common ground among these theories and concepts. 

All of them try to explain or relate to new product performance. They provide relevant insights 

for the thesis by exploring the impact of dynamic environments on firms’ performance, the 

place of unique resources in competitive advantages of firms, the destructive role of emerging 

platforms in performance of incumbents, the intermittency of technologies and products, the 
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importance of the role of inter-firm cooperation in knowledge creation and knowledge 

acquisition processes, the role of time-release strategy of new products and speed of adoption 

of new platforms in product performance. By advancing our knowledge in these domains, 

scholars intend to create a clearer picture of how firms innovate, what the main prerequisites 

of the innovation process are, and how firms improve the quality and performance of their 

released products. However, little research has been done so far, which would shed light on (1) 

the moderated effect of product time-release strategy on the link between firms’ diverse NPD 

experience and product quality; (2) the effect of inter-firm cooperation between product 

suppliers and platform producers on new product performance and how this effect is mediated 

by product visibility and product quality ; (3) the effect of firms’ NPD commitment and efforts 

to shift from the current platform to a new one on their product performance. This thesis 

explores and advances knowledge about these 3 omitted aspects. 
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The empirical analysis in this dissertation relies on comprehensive longitudinal panel 

data, which are analyzed using inferential statistics methods. The availability of longitudinal 

panel data is crucial for the studies like this one because they allow capturing changes in firms’ 

new product performance over time and linking them to other constructs of interest. As an 

empirical setting, we selected the platform-based video game industry. The composition of data 

available in this industry is unique and allows a straightforward operationalization of firms’ 

new product performance, new platform commitment, the level of inter-firm cooperation, NPD 

experience, time-release strategy and other related to this study constructs. The data were 

collected from open access internet resources and cover all products (video games) released 

for console and PC platforms between 1995 – 2014 years. 

1.2. Outline of the thesis 

The main body of the thesis is composed of three independent studies, which extend our 

knowledge on factors influencing the performance of products based on subsequent generations 

of a technological platform. We present a brief overview of each study below, highlighting its 

main objectives and contribution to the literature. 

1.2.1. Study 1: Firm’ s NPD experience and time-release strategy 

Our first study, presented in Chapter 2, aims to investigate the relationship between a firm’s 

NPD experience and time-release strategy, on the one hand, and new product performance on 

the other. The main objectives of this study are: (1) to assess the impact of firms’ NPD 

experience on new product performance; (2) to explore the effects of time-release strategies on 

new product performance; (3) to identify what types of NPD experience are useful when firms 

encounter incremental and radical technological shifts. 

By addressing these questions, Study 1 contributes to organizational learning theory 

(Caner and Tyler, 2014; Katila and Ahuja, 2002; Pavlou and El Sawy, 2011) and a first-mover 
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(dis)advantage concept (Lieberman and Montgomery, 1988; Rasmusen and Yoon, 2012; 

Rodríguez-Pinto et al., 2011). The existing work in these two streams of the literature show 

that organization learning and firms’ NPD experience positively affect new product 

performance. However, scholars did not consider how the impact of NPD experience 

accumulated via the use of different technologies differs from the impact of NPD experience 

accumulated via the use of the same technologies. In addition, little has been done to analyze 

how the time-release strategy of products based on new technologies predetermines the 

relationship between firms’ NPD experience and new product performance and whether this 

strategy yields different outcomes depending on the type of technological changes (radical or 

incremental) faced by firms. We close these gaps in the literature in our Study 1. 

1.2.2. Study 2: Inter-firm cooperation and the market strategy of platform producers 

Our second study, presented in Chapter 3, aims to investigate how the inter-firm cooperation 

between product suppliers and platform producers influences suppliers’ new product 

performance. The main objectives of this Study are: (1) to identify the influence of inter-firm 

cooperation on new product performance, and (2) to explore the impact of different market 

strategies on performance of partnering firms. 

This study contributes to the resource-based view (Barney, 1991; Kraaijenbrink et al., 

2010; Miller and Shamsie, 1996;) and inter-firm cooperation literature (Hitt et al., 2000; Lei et 

al., 2008; Walker and Poppo, 1991). The inter-firm cooperation literature shows that firms may 

benefit from cooperative networks and perform better than individual firms outside such 

networks. This literature, however, is mainly focused on the performance of complete inter-

firm networks or a given firm in particular. When addressing the performance of a firm, 

scholars, first, analyze the role of firm’s positioning (central or peripheral) within the inter-firm 

network (Filatotchev et al., 2003); geographical distance between firms (Boschma, 2005); 

technological difference (or distance) (Gilsing et al., 2008); knowledge flow (Appleyard, 
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1996); inequality in information exchange (Singh, 2007); strength of relationship (Sobrero and 

Schrader, 1998), and other related issues. At the same time scholars have ignored inter-firm 

cooperation between firms that fight for the same customers but have different market power 

or play different roles, for instance, platform producers and their product suppliers. Current 

studies do not reveal the impact of the strength of the relationship between platform producers 

and product suppliers and the impact of platform producers’ market strategies on new product 

performance of suppliers. Under market strategies we understand the way how platform 

producers address markets: an aggressive one with an intense competition (a mainstream 

market) or a non-aggressive one with avoidance of a direct competition (a niche market). The 

analysis of these factors can improve our understanding of how the level of cooperation 

between firms affects suppliers, and how market strategies of platform producers change the 

effect of this cooperation. In Study 2 we provide this analysis. 

1.2.3. Study 3: New platform commitment and time-to-react 

Our third study, presented in Chapter 4, analyzes how firms’ new platform commitment and 

their time-to-react on a new technology impacts new product performance. The main objectives 

of this study are: (1) to explicate firms’ tradeoffs when transitioning from the existing 

platform/technology to a new one; (2) to explore the effect of the speed of shifting from existing 

to new platform technologies; (3) to explore possible spillovers between NPD experience with 

new platforms on NPD performance on existing platforms. 

This chapter contributes to NPD and first-mover (dis)advantage literature (Chen et al., 

2012; Kiss and Barr, 2017; Swink and Song, 2007) by demonstrating how firms may benefit 

from shifting to a new platform while they continue developing products for the existing one. 

Current studies show that fast release of products using new technologies may provide firms 

with a competitive advantage and bring market leadership (Argote, 1999; Lee, 2009) but that 

it could simultaneously harm a firm’s market position due to immaturity of a new technology 
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or assiduity of late comers or followers (Amir and Stepanova, 2006; Cho et al., 1998; Krishnan 

and Bhattacharya, 2002). We argue that the main concern here is that the shift to a new 

technology or a new platform will bring benefits, but that the magnitude of these benefits 

depends on the speed of the shift. Study 3 extends knowledge in the first-mover (dis)advantage 

literature by considering the speed of such a shift from two angles: (1) time-to-react that reflects 

how fast firms release new products on a new technological platform, and (2) new platform 

commitment that reflects the change in the ratio of products released on the existing platform 

and the new platform for firms’ new product releases.  

1.3. The empirical setting: Technological changes in the video game 

industry 

We use the video game industry as an empirical setting for our three studies. This is an 

international, relatively young (about 40 years)1 but rapidly growing industry that encompasses 

firms of different type, size and age (ESA, 2015). This is also a platform-based industry that 

provides an excellent setting for collecting longitudinal information about firms’ intangible 

assets and new product performance. Technological platforms like video game consoles and 

further in time, online software toolkits helped to professionalize and standardize the creation 

of video games.  

The history of the video game industry can be conditionally divided into two stages - 

‘the stage of establishment’ and ‘the modern stage’. With the release of PCs and home video 

game systems (by Nintendo in 1983), the modern stage of video game industry started, and the 

industries’ business models and fundamental principles were established. The modern video 

                                                           
1 The age of the industry is an arguable issue since scholars differently consider development 

and popularization of electronic devices that can be distinguished as ones that belong to the 

video game industry. 
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game industry operates around different platforms (personal computers (PC), mobile phones, 

smart phones, tablets (Mobile), and home and mobile video game consoles (Consoles). In the 

thesis, we focus on two segments of the video game industry: Consoles and PC.  

The video game industry relies on innovations in hardware and software industries. In 

the video game industry, technological discontinuities of platforms are frequent. Starting from 

1983, seven generations of mainstream video game consoles have been disrupted.2 In the PC 

video game industry segment, technological advancements and discontinuities are even more 

frequent. Such disruptions affect not only platform producers but also video game developers 

that are not capable of adjusting to technological changes. Therefore, both platform producers 

and video game developers learn how to deal with such changes and develop routines and 

knowledge of how to react to technological changes. The frequent confrontation with new 

technologies makes the video game industry appropriate for studying the dynamic ability of 

firms in terms of how well they adjust to the changing technological environment and benefit 

from new emerging technologies or platforms. The thesis takes advantage of these 

characteristics of the video game industry in Studies 1 and 3 (Chapters 2 and 4). 

Initially, console platform producers tried to develop video games internally or via 

video game developers that were in close relationships with them. However, the success and 

popularization of the video game industry attracted numerous firms that were capable of 

developing competitive video games and challenge platform producers. The further growth of 

the market and increase in the number of platforms lowered markets’ entry barriers and 

increased the number of video game developers. These processes led to the split of the video 

game industry in hardware (platforms) and software segments (video games). On the one hand, 

that split made video game developers more flexible and independent while platform producers 

                                                           
2 After 1983, platforms from Microsoft, Nintendo, Sega, Sony are considered mainstream 

platforms. Each generation has disrupted its predecessor. 
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became more dependent on video game developers. On the other hand, increase in the number 

of video game developers led to heterogeneity of the video game supply raising the importance 

for platform producers to cooperate with the best video game developers (suppliers) and, hence, 

be more selective with that respect. 

Consumers are attracted to consoles that have a wide selection of high-quality video 

games. This fact incentivizes platform producers to persuade video game developers to 

establish exclusive deals, as this improves the relative attraction of the platform, and takes away 

the opportunity of rival platforms to generate additional revenues. It also forces platform 

producers to attract many video game developers using a variety of cooperation terms; which 

leads to the emergence of inter-firm cooperation ties with various levels of integration. 

Differences in the level of integration between platform producers and video game developers 

affect their knowledge and technology exchange, market strategies, and promotional 

capabilities. The presence of such inter-firm cooperation relationships, the possibility to 

distinguish two distinct types of market strategies applied by platform producers (mainstream 

and niche ones), and the presence of clear indicators for new product performance makes the 

video game industry a suitable setting for the analysis in Study 2 (Chapter 3). 

The empirical part of this thesis covers the period between 1995 and 2014. The period 

includes 4 generations of 3 mainstream platforms (Nintendo, Microsoft, Sony) in the console 

segment and 10 generations of a single platform (DirectX, Windows) in the PC segment. The 

data were collected from publicly available web-resources (GameRankings; GiantBomb; 

MobyGames; Statista; VGchartz;)3. These web resources provide complete information about 

firms and their products. The overall dataset comprises 8155 observations at the product level. 

                                                           
3 GameRankings (www.gamerankings.com); GiantBomb (www.giantbomb.com); 

MobyGames (www.mobygames.com); Statista (www.statista.com); VGchartz 

(www.vgchartz.com). 

http://www.gamerankings.com/
http://www.giantbomb.com/
http://www.mobygames.com/
http://www.statista.com/
http://www.vgchartz.com/
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For Study 1 (Chapter 2) we use data from the PC segment of video game industry. In 

the PC segment, we use the development of the DirectX platform to capture incremental and 

radical technological changes, as well as to operationalize firms’ NPD experience and product 

quality as evidenced by experts’ ratings. The console video game segment is used as an 

empirical setting in Studies 2 and 3 (Chapters 3 and 4). It allows to operationalize the level of 

integration between platform producers and product suppliers (in terms of contractual 

relationships, from fully integrated to fully independent suppliers), platform producers’ market 

strategy (the aggressive market strategy of direct competition or mainstream platforms and the 

strategy of avoidance of direct competition or niche platforms), firms’ new platform 

commitment (the ratio of products developed for new platforms to products developed for 

existent platforms), and other related constructs to these studies. 
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CHAPTER 2. Fast or Slow Renewal: The Role of Depth and 

Breadth of Experience in Shaping the NPD Performance 

after the Technological Change 

 

Abstract: Technological developments pose existential challenges to firms especially when 

the technological challenges are radical as opposed to incremental. This study investigates how 

firms’ previous product development efforts, that have led to a depth and breadth of relevant 

experience, determine future New Product Development performance. Past experience can 

either be deep (for a same technology) or broad (with different generations of technologies). 

We measure NPD performance in terms of new product quality. We argue and show that the 

degree to which firms’ experience translates into high quality products depends on the time 

firms take to develop new products (a time-release strategy). Analyzing 940 PC video games 

developed by 378 video game developers in the 1995-2014 period we find that the radicalness 

of a newly developed game platform impacts the effects found.  

2.1. Introduction 

Industries are often confronted with exogenous innovations or technological changes that shift 

competition (Henkel et al., 2015; Prencipe and Tell, 2001; Utterback, 1996). To remain 

competitive in such environments, firms have to adjust themselves to new emerging demands, 

update their routines, and, if needed, set up new product development procedures (Huizingh, 

2017; Kaplan and Tripsas, 2008). By doing this, firms gain new product development (NPD) 

experience that might be useful for the development of the next generation of products. In 

particular, NPD experience helps to improve firms’ performance by advancing its learning 

process (Caner and Tyler, 2014; Eggers and Park, 2018; Li et al., 2013; Prencipe and Tell, 

2001). 
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Researchers distinguish two types of learning outcomes depending on the radicalness 

of developed products or technologies used in products (Eisenhardt and Martin, 2000; Pavlou 

and El Sawy, 2011). When firms develop new products based on incremental technologies, 

such entities advance their incremental knowledge and increase performance of their core 

technologies by means of improving intra-organizational processes (Robertson et al., 2012; 

Teece et al., 1997). When firms develop new products based on radical technologies, they gain 

knowledge about new technologies, create new value propositions, master new ways of 

production, and build expertise in changing intra-organizational processes (Dahlin and 

Behrens, 2005; Eisenhardt and Martin, 2000). Hence, by incorporating incremental and radical 

technological changes firms enrich two different dimensions of their NPD experience: depth 

of experience, reflecting the extent of exploitation of the same technology, and breadth of 

experience, indicating the extent of exploration of different generations of a technology. 

Existing studies provide mixed findings about the relationship between NPD experience 

and performance (Eggers and Park, 2018). The following two prominent streams can be 

distinguished: (1) the NPD literature that sheds light on how firms learn from their own NPD 

experiences (inside-out) (Argote and Miron-Spektor, 2011; Cohen and Levinthal,1990; Levitt 

and March, 1988), and (2) the organizational learning literature that analyzes how firms learn 

from (adjusting to) changes happening in the industry (outside-in) (Frank et al., 2016; Nemet, 

2009; Tsang, 1997). Despite conceptual differences, both streams of the literature indicate that 

the learning and gaining experience process may vary depending on the type of technology 

(radical or incremental). The NPD literature suggests that firms learn and improve their abilities 

from continuous development of new products, and that their NPD experience yields different 

learning effects in terms of depth and breadth of knowledge (Caner and Tyler, 2014; Katila and 

Ahuja, 2002). According to the organizational learning theory, firms cope with radically or 

incrementally changing environmental settings (Eisenhardt and Martin, 2000; Malerba, 2002; 
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Pavlou and El Sawy, 2011) and learn yet differently from the interaction with such exogenous 

changes (Argote, 1999; Crossan et al., 1999). The both streams of the literature provide a 

common understanding of the dual nature (radical or incremental) of firms’ NPD experience, 

knowledge and technological environment in which firms operate. Therefore, rather than 

relying on one of these theoretical approaches as most studies do (Bingham and Davis, 2012), 

our study incorporates both perspectives and analyzes how different types of NPD experience 

(depth and breadth) influence new product quality in the presence of radical and incremental 

technological changes.  

Although NPD experience is a crucial intangible asset that influences several 

characteristics of the new product including its quality (Argote and Miron-Spektor, 2011; 

Eggers and Park, 2018), it does not bring much without taking into account the timing of the 

introduction of a new technology in the production process (Afuah, 2004; Lieberman and 

Montgomery, 1988; Rasmusen, and Yoon, 2012). When a new technology emerges, firms face 

the dilemma to either (a) quickly adopt and master the new technology to attain first-mover 

advantages, or (b) wait and learn from competitors until the new technology is well established 

so that all negative effects related to its quick adoption are absorbed by other firms (Rasmusen 

and Yoon, 2012; Rodríguez-Pinto et al., 2011), or (c) decide not to adopt the new technology 

and continue developing new products by relying on the prior technology. Such a dilemma 

regarding the speed of adoption of the new technology make us to consider another time-related 

stream of academic literature. 

This study connects insights from the organizational learning and NPD literature (Caner 

and Tyler, 2014; Katila and Ahuja, 2002; Pavlou and El Sawy, 2011) to the first-mover 

(dis)advantage literature (Fisch and Ross, 2014; Lieberman and Montgomery, 1988; Peres et 

al., 2010). In particular, we consider how firms (1) learn from the interaction with different 

technological regimes, (2) use the resulting depth and breadth of experiences to proxy firms’ 
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ability to acquire and improve knowledge on internalizing this knowledge in new product 

development (NPD) and finally, (3) link such learning effects to the time-release strategy. The 

interplay of these three elements contributes to our understanding of the relationship between 

NPD experience and NPD performance. As a setting for our study we select the PC video game 

industry where new products (i.e., video games) are frequently released in the context when 

firms are confronted with a continuous flow of technological advancements, such as 

sophistication of hardware components and programming techniques affecting the 

development of video games and firms’ routines. 

This study extends the literature on NPD experience and knowledge-based view in the 

following ways. First, we focus the research directly on NPD experience (depth and breadth) 

rather than on NPD related knowledge as most studies do (Eggers, 2012; Forés and Camisón, 

2016; Katila and Ahuja, 2002). Differently to NPD related knowledge that can be considered 

as a portfolio of within-industry (depth) knowledge or outside-industry (breadth) knowledge, 

NPD experience (depth and breadth) is considered as a continuously changing asset that is 

acquired over time. The study shows that breadth and depth of experience positively influence 

new product performance but depth of experience devaluates faster than breadth of experience. 

In addition, our research shows that the impact of these two types of NPD experience is not 

unidimensional and depends on the time-release strategy. Lessons learned from depth of 

experience improve new product quality only for the incremental technological regime, but no 

direct effects of breadth of experience exist for either incremental or radical technological 

regimes. The effect of breadth of experience is only visible when time-release strategy is taken 

into account. This fact leads us to the second contribution where we show that both effects of 

depth and breadth of experience are contingent on the firm’s time-release strategy and 

radicalness of technological regime changes. The positive impact of depth of experience is 

enhanced when firms develop and release products more quickly. The positive impact of 
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breadth of experience is enhanced when firms face incremental and radical technological 

regime changes but only when experienced firms take more time to develop and release 

products. These findings suggest that the impact of depth and breadth of experience differs due 

to external factors. 

These results open a new avenue within NPD experience, NPD performance and 

knowledge-based literature (Felin and Hesterly, 2007; Forés and Camisón, 2016). The effects 

resulting from a complex interplay between NPD experience, a release timing and a 

technological regime change imply that it is incorrect to simply assume that both types of 

experience are beneficial for one certain technological regime. Our results suggest that NPD 

experience with radical changes (breadth) may also enhance some innovation-related activities 

that are beneficial when incremental changes occur. This again supports the distinctive learning 

effects that may be derived from the two types of NPD experience, and that they differently 

enhance firms’ NPD capabilities. 

This study contributes as well to the first-mover (dis)advantage or market-entry 

literature (Lieberman, 1989; Schilling, 2002; Suarez and Lanzolla, 2007). As knowledge 

acquisition or development requires time investments (Amir and Stepanova, 2006; Lieberman 

and Montgomery, 1988), and as the value of knowledge depreciates over time (Argote, 1999), 

we consider firms’ time-release strategies to enhance our understanding of the NPD 

experience-performance link. In spite of the importance of the time aspect and its potential 

impact on the link between NPD experience and NPD performance constructs, this research 

perspective has not been yet explicitly addressed in the literature. In the context of radicalness 

of a technological change (regime) and types of NPD experience, it clearly shows under which 

circumstances a fast (or slow) time-release strategy of a new product becomes more beneficial. 

Another novelty of this study is the simultaneous inclusion of firms’ time-release strategy and 

the types of NPD experience into the conceptual model. Most existing studies focus on the 
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positive or negative effects of a fast/slow product release (technology adoption) on NPD 

performance, while this study elaborates on firms’ NPD experience in terms of its breadth and 

depth dimensions that serve as predictors of positive or negative effects from the fast or slow 

time-release strategy. 

The study is organized as follows: (1) a literature part that introduces the conceptual 

model; (2) a hypotheses elaboration part; 3) a discussion of the empirical setting, data analysis 

and results part and (4) a general discussion and conclusions part. 

2.2. Conceptual Background 

Over time, firms accumulate experience and knowledge4 useful to develop new products and 

to improve their NPD performance. The development of products based on the same 

technology enriches firms’ experience and deepens their knowledge in using the focal 

technology (Teece et al., 1997). Many industries, however, are characterized by technological 

changes, which might be sometimes incremental and sometimes radical. Technological 

platforms or standards cyclically substitute each other (Anderson and Tushman, 1990; Foster, 

1986; Gawer, 2014). When a new technology challenges the dominant technology, firms are 

forced to decide whether to explore and to exploit this new technology or not (Agarwal and 

Helfat, 2009; Klarner and Raisch, 2013; Lavie, 2006). What knowledge firms have 

accumulated in the past may or may not turn out to be useful under the new circumstances.  

This study helps to understand what type of knowledge (deep or broad), accumulated over time 

by a firm, and under which circumstances (incremental or radical shift of a technology), will 

help them to perform better at NPD. We test the conceptual model presented in Figure 2, the 

rationale for which we develop below. 

                                                           
4 Here we refer to knowledge as firm’s theoretical or practical understanding of how to develop 

new products, and the ability (developed through training or experience) to do so. 
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Figure 2. Conceptual model 

 

In accordance with the distinction between exploitation and exploration (March, 1991), 

technologically unstable environments force firms to develop new and completely different 

capabilities (exploration); while technologically stable environments force firms to develop 

abilities that allow them to cope effectively with incremental technological changes 

(exploitation) (Helfat and Peteraf, 2003; Winter, 2003; Zahra et al., 2006). The existence of 

these two types of capabilities evidences two different sources of NPD experience 

accumulation. 

The successful completion of repetitive exploration and exploitation cycles increases 

firms’ NPD experience, which, in turn, improves the process of exploitive and explorative 

learning (Argote et al., 2003; Caner and Tyler, 2014; Eggers and Park, 2018; March, 1991). 

Applying Katila and Ahuja’s (2002) dimensions of knowledge that reflect (1) the level of 

improvement of existing knowledge and (2) the scope of new knowledge exploration, we 
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suggest to capture the dual nature of knowledge and consider NPD experience from two angles, 

namely depth and breadth of experience. 

The market-entry literature highlights that the advantages of introducing new products 

are time-dependent (Higon, 2016; Lieberman and Montgomery, 1988, 1998; Min et al., 2006), 

and that the emergence of a new radical technology forces firms to define an appropriate time-

release strategy for their new products (Kim and Lee, 2011; Lee, 2009; Markman et al., 2005). 

Given that experienced and inexperienced firms may benefit differently from the fast adoption 

of new technologies in NPD (Benner, 2007; Fisch and Ross, 2014; Rasmusen and Yoon, 2012), 

we also consider the impact of NPD experience on NPD performance through the prism of its 

interaction with the time-release strategy. 

There are two other interactions that could be potentially influenced by the time-release 

strategy: (i) the one between depth of experience and new product performance, when firms 

encounter a radical change, and (2) the one between breadth of experience and new product 

performance, when firms encounter an incremental change. We do test the effects of these 

interactions and report the results in Table 3. However, we do not provide a conceptual 

grounding for them. The reason behind is that the direct effects of both depth and breadth of 

experience (conditioned by radical and incremental changes respectively) undermine the 

moderating effects of time-release strategy. We consider that depth of experience negatively 

affects new product performance when firms encounter a radical change. In this case, depth of 

experience does not provide abilities and knowledge that are required during such a change 

and firms that leverage on depth of experience lose in terms of new product performance. Our 

expectation is that time-release strategy will not impact the effect of depth of experience 

because firms will not be able to utilize knowledge from depth of experience in a way that 

requires a new technology. A similar logic applies to breadth of experience: we hypothesize a 

‘no’ effect for breadth of experience when firms encounter an incremental change. Firms will 
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not lose in new product performance since knowledge from breadth of experience is sufficient 

for producing products of expected market quality but they also will not improve new product 

quality because, for an incrementally changing technology, firms require knowledge acquired 

from routinised activities (depth of experience) rather than knowledge from breadth of 

experience. In this instance, time-release strategy will not alter the effect of breadth of 

experience. 

2.3. Hypotheses 

2.3.1. Depth of experience 

Depth of experience accumulates when firms use the same technology for the development of 

new market offerings. A relatively stable technological environment characterized by 

incremental technological changes allows a firm both to use its existing body of knowledge, 

but also to enrich and deepen its knowledge and experience (Forés and Camisón, 2016; Klarner 

and Raisch, 2013; Polanyi, 1983). In technologically stable environments, firms can 

comprehensively exploit and master the same technological area, gaining improved 

understanding why and how something ‘works’, and being able to explore how relatively 

separated pieces of knowledge can be combined. In the absence of radical technological 

changes, firms are able to better understand and integrate the knowledge they developed or 

acquired over time (Cepeda and Vera, 2007), but also to integrate the knowledge developed or 

acquired possibly in separate departments in the same firm. Based on a relatively stable 

technology, firms can establish collaborative networks with other firms for knowledge 

exchange (Schrader, 1990; Tsai, 2009). Firms may also identify the weaknesses of their 

production processes and eliminate them via a repetitive use of the same technology (Teece et 

al., 1997); optimize prior routines (Argote, 1999; Wilden and Gudergan, 2015); thoroughly 

experiment with the technology (Fredrickson, 1984); improve existing products to the level of 



30 
 

their maximum performance within the existing technological limits (Forés and Camisón, 

2016; Winter, 2000); and better explore and understand consumer preferences (Kumar et al., 

2011). 

In contrast, in volatile technological environments characterized by radical 

technological changes, firms are limited in their ability to master one particular technology 

(Eisenhardt, 1989; Klarner and Raisch, 2013) and will need to invest resources in the highly 

risky exploration and eventual adoption of the radical technology (Levitt and March, 1988; 

Sharma et al., 2016). Existing studies suggest several reasons for a harmful effect of depth of 

experience on firms’ NPD performance when the technological environment turns from being 

stable to volatile.  

First, while gaining experience with and exploiting one focal technology, a firm may 

become inert to further technological exploration (Hannan and Freeman, 1984; Junni et al., 

2013). This lock-in into a specific technological trajectory may become cumbersome (Zahra, 

2010) when the technological environment loses its stability and becomes volatile. Firms that 

have accumulated considerable experience with a single technology may struggle to cope with 

the novel, complex and radically different knowledge that is part of the new radical technology; 

hence, such firms may suffer from their past experience, and introduce a new product that is 

inferior to those of their competitors. 

Secondly, by being attached to the old technology and lacking knowledge about the 

new technology, firms may implicitly or explicitly use already established techniques and 

routines for mastering the new emerging technology (Betsch et al., 2004; Yang et al., 2014). If 

radical technological change occurs, the established routines and knowledge may become 

nontransferable. Firms might need to unlearn established practices in order to be able to 

develop new practices related to new technologies. 
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Thirdly, firms’ extensive orientation on one technology makes them unable to identify 

needs of new customers (Christensen and Bower, 1996; Chuang et al., 2015) and unwilling to 

cannibalize current products for the sake of these underserved customers (Henderson and 

Clark, 1990; Rank et al., 2015). Extensive use of old technologies may limit firms’ ability to 

enter and benefit from the newly developed markets created by radical technologies and 

constrain the development of products that have new functionalities. Hence, we hypothesize 

that: 

Hypothesis 1. Depth of experience (a) positively affects new product quality when firms are 

confronted with incremental technological changes, but (b) negatively when 

firms are confronted with radical technological changes. 

2.3.2. Breadth of experience 

Persistence in adoption of new technologies fosters firms’ ability to survive radical changes 

even in the short run (Eggers and Park, 2018; Eisenhardt and Martin, 2000). To survive a 

technological change, firms must learn how to re-build their internal routines and strategy that 

would allow decreasing the costs of transition from the old to a new technology (Klarner and 

Raisch, 2013; Teece et al., 1997). In particular, firms learn how to recognize the set of skills 

and assets required for the adoption of a new technology and how to (re-)allocate resources 

which are necessary for mastering such a technology. With the enrichment of NPD experience, 

firms develop the dynamic ability to establish new alliances for faster exploration and 

commercialization of new technologies (Rothaermel and Deeds, 2006; Teece et al., 1997). 

Such firms can use their previous NPD experience to re-orient the production process on 

emerging customers’ needs (Zahra and George, 2002) and may be less afraid to unlearn existing 

knowledge, exit from obsolete or redundant routines and de-invest in currently valuable assets 

(Rodon and Zafarnejad, 2012). Accumulation of NPD experience with technological changes 

facilitates firms’ abilities to better recognize threats and opportunities, which are brought by a 
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new technology. This, in turn, makes them better prepared for future technological changes. 

We consider such NPD experience as breadth of experience. The presence of this type of 

experience evidences that firms are capable of successful adoption and incorporation of each 

subsequently emerging technology in the production process. 

In incrementally changing technological environments, the usefulness of breadth of 

experience is limited. The major task of firms here is to improve existing routines and to 

optimize organizational and production processes (Zollo and Winter, 2002). In such 

environments, firms aim to implement more effective ways of production, distribution and 

promotion of their products; focusing strongly on optimization of the cost efficiency rather than 

on R&D (Eisenhardt and Martin, 2000). Lessons learned from surviving multiple radical 

technological changes might be less applicable for the stable environment compared to the 

volatile one, as it is well-known what domains of knowledge an incremental technological 

change will impact. Insights from other domains of knowledge are not nearly as likely to 

become relevant in such incremental circumstances (Hurmelinna-Laukkanen et al., 2008; 

Miller and Shamsie, 1996).  Therefore, we hypothesize that in incrementally changing 

environments the breadth of experience will not be beneficial for new product quality. Based 

on this, we hypothesize that: 

Hypothesis 2. Breadth of experience (a) does not impact new product quality when firms are 

confronted with incremental technological changes, but (b) positively affects 

new product quality when firms are confronted with radical technological 

changes. 

2.3.3. Moderator: Time-release Strategy 

Depth and breadth of experience are essential factors in predicting firms’ NPD performance, 

but we argue here, the degree to which this NPD experience translates into the release of new 

high-quality products depends on the time-release strategy. The literature, not always focusing 
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on the same performance outcome, is inconclusive about the moderating effect of the time-

release strategies adopted by firms on their performance. Some studies argue that firms may 

disrupt the entire industry and thus capture a large market share in the longer term when they 

succeed to quickly adopt a radically new technology and release a product that makes use of it 

(Christensen, 1997; Christensen and Rosenbloom, 1995). First-movers, who exploit such a 

technology, may establish and maintain a technological advantage for a long period of time 

(Kerin et al., 1992). Other studies demonstrate that a prompt adoption of a new technology 

does not always bring benefits for the development of new superior products and, to the 

contrary, negatively affects firms’ performance in terms of market share, positive economic 

profit, product quality, and ability to create disruptive technology (Cho et al., 1998; Kim and 

Lee, 2011; Lieberman and Montgomery, 1988; Rodríguez-Pinto et al., 2011; Sood and Tellis, 

2011).  

One of the main challenges for firms when a new technology emerges is the competition 

for the dominant design among different developers (Anderson and Tushman, 1990; Henderson 

and Clark, 1990; Peng and Liang, 2016; Srinivasan et al., 2006). The quick release of a new 

product on the market after a technological change can lead to a situation in which features in 

the product design are accepted broadly in the market as preferred features. A firm to first 

launch a new product with such features might have intellectual property rights in them, will 

have cost of production advantages and will be recognized by consumers more readily.  

On the other hand, firms that quickly adopt the new radical technology will not 

necessarily win, and their failures (e.g., launching half-baked product innovations, 

misinvestments) provide valuable lessons for competitors who may adopt and exploit the new 

technology in a better way (Lieberman and Montgomery, 1998). Firms that do not immediately 

release products based on the new technology may learn from fast adopters and omit their 

mistakes. They also have more time to experiment and develop a more fine-tuned product 
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design (Kim et al., 2016; Li et al., 2013; Suarez and Lanzolla, 2007). By saving on resources 

for market development, technological exploration and market intelligence (Carpenter and 

Nakamoto, 1989; Shankar et al., 1998), and learning from the experience of forerunners, such 

“belated” firms can more efficiently use their resources invested in NPD process, which, in 

turn, may positively impact new product quality.  

We argue that one reason why the findings are inconclusive is that these studies focus 

on different outcome variables. The performance outcome we focus on here – New Product 

Quality – is one that facilitates studying the effect of the introduction of a new technology to 

determine which firms should be best positioned to deal with the new circumstances based on 

the experience (knowledge) that they have. We further argue, however, and provide empirical 

analysis for, that it matters crucially to a firm just how radical the new technology actually is: 

one should expect very different performance outcomes for firms facing radical as opposed to 

incremental technological changes. 

We also argue that time-release strategy moderates the effect of firms’ NPD experience 

on new product quality. We hypothesize that, when firms operate within incrementally 

changing technological environments, the positive effect of depth of experience may disappear 

if firms do not quickly release products based on the new technology. Extensive time spent on 

product development may harm new product quality (Argote, 1999) because firm’s knowledge 

gained from accumulated NPD experience with the same technology quickly devalues over 

time (Argote, 1999). Therefore, firms can benefit from the acquired knowledge when they 

quickly exploit it, and put it into use (Argote, 1999). A quick time-release strategy contributes 

to a greater transfer of NPD experience to NPD performance since the quick adoption of new 

technologies leads to rapid prototyping that helps to outperform competitors via quick 

innovation. At the same time, customers may update their expectations and become more 

critical observants in the case of incremental innovations. 
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Conversely, we hypothesize that, when firms encounter radical technological changes, 

the positive effect of breadth of experience disappears if firms quickly release products based 

on the new technology (Kerin et al., 1992; Mitchell, 1991). With an extensive breadth of 

experience firms are better aware of which procedures to change, which routines to optimize 

and how much time all these optimization and alteration procedures require. They should thus, 

also be better able to explore how to effectively make use of new technologies and introduce 

new product features that are valued by consumers. In such highly uncertain technological 

environments, firms progressively accumulate knowledge about how to navigate new 

technological frontiers. While radically different technologies require drawing on diverse 

knowledge bases inside a firm, this takes time to be understood and explored thoroughly. 

According to Crawford (1992), the commitment of firms to improve new product 

quality may require time investments and hence, may reduce the speed of the product 

development process. A quick release of new products makes it impossible to thoroughly apply 

new complex technologies. Firms simply are not able to leverage on their resources (including 

experience) quick enough to overcome all uncertainties related to a new technology and skip 

all essential steps before launching a product (prototyping, testing, collecting market feedback, 

adjusting product characteristics, etc.). Some inexperienced firms may try to gain a competitive 

advantage leveraging on the first-mover advantage and neglecting all necessarily steps before 

a product launch but, in most cases, their efforts will be wasted (Castellion and Markham, 

2013; Yang et al., 2015). Statistically, about 40% of new products fail across different 

industries (Castellion and Markham, 2013) while some scholars show that new product failure 

may reach even 90% (Gourville, 2006). Hence, new product failure is a common phenomenon 

that may be caused, among any other factors, by a fast product release. 

Based on this evidence, one might expect that fast product release may cancel out a 

positive effect of breadth of experience. Firms simply will not be able to benefit from it due to 
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insufficient time for application of knowledge and practices used and acquired in the past. 

Breadth of experience is an advantage that is contingent on time – a slow time-release strategy 

may help firms with greater breadth of experience (as compared to firms with the low breadth 

of experience) to improve their NPD performance.5 

Hypothesis 3. The positive effect of depth of experience on new product quality (in the context 

of incremental technological changes) is attenuated by the development and 

market introduction time a firm takes for a new product. 

Hypothesis 4. The positive effect of breadth of experience on new product quality (in the 

context of radical technological changes) is strengthened by the development 

and market introduction time a firm takes for a new product. 

2.4. Methods 

2.4.1. Setting 

We use the PC video game industry as the empirical setting for our study. The PC gaming 

industry is a rapidly developing sector of economic activity with a large number of companies. 

In 2013, there were 1458 PC video game developers globally which produced 2243 PC video 

games.6 Worldwide industry sales were estimated at $93 billion in 2013 (ESA, 2015). It is a 

knowledge-intensive industry where firms compete for better quality and design of software 

products (video games) based on different generations of hardware technologies.  

Within the PC video game industry, we focus on all companies that apply the DirectX 

platform technology. DirectX facilitates the interaction between hardware components of PC 

and video games using a Microsoft Windows operation system. Technological changes in PC 

                                                           
5 In line with the existing literature, we do not hypothesize  (but do test) any moderation effects 

on the positive effect of depth of experience for radical technological changes, and on the 

positive effect of breadth of experience for incremental technological changes. 
6 According to data published in GameRankings 
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hardware components (microprocessors, video cards, random access memory, and others) 

accumulate over time and make preceding versions of DirectX obsolete. Based on the 

technological changes in PC hardware components, Microsoft introduces, on a continuous but 

irregular basis, a new generation of DirectX that follows and adjusts to the developments within 

hardware components. A new generation of DirectX replaces its predecessor and video game 

developers gradually shift their products to the new version of DirectX or skip a complete 

version. Products designed for prior versions of DirectX slowly become obsolete (compared to 

the products oriented towards a new version of DirectX) and disappear from the market. 

Between 1995 and 2015, 10 main versions of DirectX (regarded as radical technological shifts) 

and 16 additional iterations (regarded as incremental technological shifts) were released. Table 

1 summarizes the evolution of the DirectX technology. According to John (2013), DirectX 

became a full-value technology after the release of the DirectX 5.0 version. All prior versions 

were missing some essential technology’s components that in a time course were fully 

assembled in DirectX 5.0. The following progress of DirectX lead to enhancement of the sound 

and graphical quality of video games to existing technological limits. Each new version of 

DirectX brings a new portfolio of programming tools and techniques while each new an 

additional iteration brings incremental improvement of the same version of DirectX. Such 

significant difference in effects of main versions of DirectX and their iterations makes us split 

them in 2 groups: (1) incremental and (2) radical (or more radical compared to the previous 

technology). 

The acquisition and use of new programming techniques increase the variation 

(breadth) and intensity (depth) of a firm’s NPD experience. Firms that have developed games 

using several generations of DirectX have accumulated wider knowledge and skills that might 

be crucial for the development of products when a new version of DirectX emerges.  
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Table 1. The main innovations and differences between the most significant versions of 

DirectX  

 

Version 

of 

DirectX 

Date of 

release 

Key innovation Brief description  Additional 

iterations 

DirectX 

1.0 

30/09/95 Enable playing video 

games on Windows 

OS 

There were no such applications 

earlier. The main prior platform 

was MS-DOS    

n/a 

DirectX 

2.0 

01/01/96 Direct3D (D3D) Technology that allows rendering 

3D graphics. DirectX becomes 

more functional; the main 

components of a pipeline 

technology are created 

2.0a 

DirectX 

3.0 

15/09/96 Some incremental 

improvements of the 

previous version 

 3.0a, 3.0b 

DirectX 

4.0 

 Never released  n/a 

DirectX 

5.0 

04/08/97 Simplification of 

programming code, 

no radical changes 

The application becomes more 

user- (developer-) friendly. 

5.2 

DirectX 

6.0 

07/08/98 Multitexturing and 

simplification of 

programming 

language 

Application of multiple textures on 

1 polygon is introduced to improve 

quality of 3D visualisation 

6.1, 6.1a 

DirectX 

7.0 

22/09/99 Hardware-accelerated 

T&L (Transform and 

Lightning) 

technology; new 

format of textures 

(.dds) 

Redirection of 3D processes 

specifics from the central processor 

to the graphic card is applied. 

7.0a, 7.1 

DirectX 

8.0 

12/11/00 Shader Model 1.1 Ability to create different visual 

special effects (e.g., mist, fire, sea 

surface etc.) 

8.0a, 8.1, 

8.1a, 8.1b, 

8.2 

DirectX 

9.0 

19/12/02 Shader Model 2.0; 

High Level Shader 

Language (HLSL); 

support of Multiple 

Render Targets (MRT) 

technology; Multiple-

Element Textures 

(MET) technology 

HLSL is a language that allows 

more efficiently programme 

shaders; MRT improves multiple 

rendering; MET enables an 

application which makes it possible 

to use 1 or more elements as a 

single-element texture - that is, as 

inputs to the pixel shader. 

9.0a, 9.0b, 

9.0c 

DirectX 

9.0 c 

04/08/04 Shader Model 3.0 Improvement of functionality of 

Shader Model 

 

DirectX 

10.0 

30/11/06 Shader Model 4.0 Improvement of functionality of 

Shader Model, improvement of 

HLSL language 

10.1 

DirectX 

11.0 

22/10/09 Shader Model 5.0; 

support of tessellation 

and redesign of the 

rendering pipeline 

Tessellation means that the quality 

or dimensions of 3D objects is not 

constant but changing depending 

on the distance between the camera 

and the object 

11.1, 11.2 
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2.4.2. Data 

We use video game releases as the unit of analysis. The study relies on data from different 

independent, public sources (GameRankings; GiantBomb; MobyGames; Statista; VGchartz)7 

covering the period between 1995 and 2014. First, we derived information about the version 

of DirectX for each video game from the MobyGames dataset. Second, we acquired 

information about video game ‘scores’ by GameRanking (which we use to measure new 

product quality) and link them to the video game developers for each video game. Third, we 

acquired information about the date of release, the name of video game publisher8, and the 

genre for each video game from the VGchartz dataset. Fourth, we derived information about 

the geographical location of each video game developer from the GiantBomb dataset. Other 

web-resources were used to check the data and enrich the dataset (LinkedIn, Wikipedia, and 

IGN). We select new product releases based on the DirectX 5.0 version or higher, because the 

prior 4 versions (which constitutes about only 10% of the sample) do not entail significant 

learning efforts from video game developers (John, 2013). In the next step, we excluded 

observations with a time-release strategy exceeding 50 months (13% of observations), as the 

large majority of video games is released within the first 18 months after the release of a new 

DirectX version. Video games that rely on more than 50 months old versions of DirectX are 

typically not mainstream video games, involve specific genres (e.g., puzzles), and insensitive 

to changes among versions of DirectX. The lengthy response is often not because of an 

incapability or unwillingness to use new technologies but results from lower technical video 

game demands. The net sample size comprised of 940 new video games released by 378 video 

game developers. 

                                                           
7 VGchartz (www.vgchartz.com); GameRankings (www.gamerankings.com); GiantBomb 

(www.giantbomb.com); MobyGames (www.mobygames.com); Statista (www.statista.com). 
8 A publisher’s main role is to promote a video game, while the role of developers is to create 

the product or content. Publishers, sometimes, are vertically integrated into product production 

and become developers themselves. 

http://www.vgchartz.com/
http://www.gamerankings.com/
http://www.giantbomb.com/
http://www.mobygames.com/
http://www.statista.com/
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Table 2. Descriptive statistics and correlation matrix 

 Variables Min Max Mean Std. Dev 1 2 3 4 5 6 7 

1 New product quality  50.27 95.48 74.86 9.87        

2 Depth of experience 0 12 1.13 1.69 .04       

3 Past Depth of experience  0 21 2.02 2.21 .06** .74***      

4 Breadth of experience 1 9 2.49 1.62 .10*** .39*** .49***     

5 Time-release strategy (in 

months) 
0 59 24.65 17.02 -.13*** .42*** .34*** .15***    

6 Number of reviews 1 89 18.35 14.37 .38*** -.10*** -.03 .06** -.06**   

7 Age 12 725 146.51 80.90 -.04 .19*** .24*** .46*** .10*** -.09***  

8 Promotional power 1 410 131.29 133.67 .16*** .17*** .24*** .32*** -.07** .11*** .16*** 

Notes: 

N = 940; * p<.05; ** p<.01; ***p<.001 

Dichotomous variables are not reported in the matrix 
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2.4.3. Measures 

Dependent variable: 

New product quality. We measure new product quality based on the critical reviews 

of a large number of video game experts. Critical reviews are combined in aggregated scores 

and published on the GameRankings web-site ranging from 0 (the lowest) to 100 (the highest).  

Following previous studies (e.g., Elliott and Simmons, 2008; Hennig-Thurau et al., 

2006), we use expert scores as proxies for new product quality. In contrast to users-based 

scores, the expert-based scores tend to be more neutral since they do not rely on pricing policy 

of firms, and, therefore, better represent new product quality. 

Independent variables: 

To capture depth and breadth of experience, we follow Argote and Miron-Spektor’s (2011) and 

operationalize experience by counting the prior number of products and services that were 

released. This indicates firm’s accumulated experience with the technology.  

Depth of experience reflects the extent to which a firm has dealt with a specific 

technology (one version of DirectX) in the past and is measured as the number of new products 

(video games) developed using the same technology prior to the release of the focal video 

game. When a firm adopts a new technology and releases the first new product, depth of 

experience equals to zero, because the firm has had no prior experience with this technology. 

When a firm applies the same technology in a third product release, depth of experience equals 

two, as the firm has had two prior releases based on the same technology. For radical changes, 

this would, however, imply that depth would always be zero as firms shift to a new technology 

– despite the differences that may exist regarding firms’ accumulated experiences with a prior 

technology. To capture possible lock-in and inertia effects when firms develop multiple 

products with the same technology, we operationalize, for the radical changes only, an 

alternative depth of experience variable and call this Past Depth of experience. This 



42 
 

alternative measure counts the total number of products developed based on the prior 

technology when the first product on the new radical technology is released. 

Breadth of experience captures a firm’s experience with different generations of 

technologies (versions and iterations of DirectX). It is measured as the number of platform 

technologies that have been used by a firm to release products using these platform 

technologies before launching a new product. 

Moderators: 

Time-release strategy reflects how slow firms apply a new technology (version of 

DirectX) after its official market release. It is operationalized as the number of months that 

have elapsed between the release date of a given version of DirectX and the date of the release 

of the new product based on this technology. 

Circumstances firms face: Incremental change and Radical change. These two conditions 

reflect the type of technological change that firms encounter when developing the focal 

product. We consider it as an incremental change when a firm shifts between iterations of the 

same version of DirectX (e.g., when shifting from the DirectX 8.0a version to the version 8.1) 

(see Table 1). We consider it to be a radical change when firms shift between different versions 

of DirectX (e.g., shifting from the DirectX 9.0 version to the version 10.0). Following this 

logic, we split the sample in two subsamples: a sample with products based on technologies 

that have already been used by firms (incremental shifts) (N=620), and a sample with products 

based on radically new technologies which have not been used by firms previously (radical 

shifts) (N=320). 

Control variables: 

We use a set of control variables to provide a stronger test of our hypotheses. We include both 

time-variant and time-invariant product-, firm- and market-specific variables. 



43 
 

 Sequel. This control variable reflects whether a new video game is an original video 

game or a continuation (a sequel) of previous video games. Expectations of experts may differ 

between original releases and sequels, as sequels tend to be compared by experts with their 

predecessors, while original video games are not. Sequel variable is operationalized as a 

dummy variable (0=original, 1=sequel). 

Genre. Controlling for the genre is important because there are differences in the 

evaluation of genres. We followed Cennamo and Santalo’s (2013) classification of 7 genre 

types and add one “Others” for games that did not fit any of these genre types.  

Number of reviews. We use the number of critic reviews to account for the popularity 

of video games. The assessment of quality of video games with a low number of reviews may 

be biased. 

Geographical location. The video game developer’s location may influence the access 

to production facilities, media networks, and consumer markets. We allocated the firms that 

are from 46 countries into 3 dummy categories according to their continental affiliation: North 

America, Europe and Other countries.  

Age. This variable is calculated as the number of months that have elapsed between the 

developer’s incorporation and the date of product release. 

Seasonality. To account for seasonality effects, we include a dummy variable to 

indicate the high season period (November and December) (Binken and Stremersch, 2009). 

The high number of (top) games released during the Christmas period may influence the 

assessment of new product quality. 

Promotional power. Strong promotional capabilities of video game publishers 

generally increase product visibility. Such capabilities do not necessarily mean that the 

visibility impacts reviewers’ assessment of video games’ quality but may raise attention from 
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a higher number of reviewers as compared to less promoted products. To control for this, we 

use the total number of published video games by a video game publisher. 

2.4.4. Estimation approach 

To test our hypotheses, we applied the OLS regression analysis. We ran the analysis in 

consecutive steps to test for the presence of the main effects and interaction effects, and to 

evaluate how these effects differ depending on the radicalness of the technological changes 

that occur in the industry. All models include the same control variables. Before the estimation 

of the interaction effects, all variables were mean centred. 

We also checked for the presence of multicollinearity. The obtained maximum VIF 

value is 2.09 is far below the critical threshold of 10, suggesting that multicollinearity does not 

pose a major concern in our study (Hair et al., 2010). 

The following models are applied: 

First, we estimate for the entire dataset the presence of the direct effects of Breadth and Depth 

of experience on New product quality (Equation 1): 

(1) Y = a1 + b1X1 +c1X2 + ɛ1 

Second, we estimated for the entire dataset the moderated effect (Time-release strategy) of 

Breadth and Depth of experience on New product quality (Equation 2): 

(2) Y = a2 + d2Mo + f2X1Mo + g2X2Mo + ɛ2 

Lastly, we applied the same models for incremental and radical data samples. 

2.5. Results 

Table 3 presents the results. For the entire sample (N=940) and for the incremental innovation 

sample (N=620), we find evidence that there is a positive effect of Depth of experience (BDepth 
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of experience = .92; p<.001 and BDepth of experience = .65; p<.026 respectively) on New product quality 

(see Models 1 and 3, Table 3), supporting H1a. Although Depth of experience does not improve 

New product quality for radical technological changes, we do not find empirical support that it 

negatively affects New product quality under such shifts (BDepth of experience = .27; p = .356; 

[Model 5, Table 3]), thereby rejecting H1b. Although not hypothesized, we find that the main 

effect of Time-release strategy on New product quality is negative (BTime-release strategy = -.13, p 

= .024; [Model 1, Table 3]), implying that faster development times lead to higher quality 

products. 

As H2a postulates, we find that Breadth of experience does not impact New product 

quality when firms are confronted with incremental technological changes ((BBreadth of experience 

= -.01; p = .978; [Model 3; Table 3]). We reject H2b as we do not find a positive effect of 

Breadth of experience on New product quality when firms are confronted with radical 

technological changes (BBreadth of experience = -.47; p = .317; [Model 5; Table 3]).  

As proposed in H3, we find that the positive effect of Depth of experience decreases 

when firms take longer for a technology adoption after a new technology is released. Model 2 

shows –for the full dataset– a statistically significant negative interaction effect on New product 

quality (BDepth of experience×Time-release strategy = -.04; p = .014). This implies that, other things being 

equal, New product quality depreciates by .04 points for each additional extra month before 

release. The interaction term is, however, only significant for the full dataset, but not for the 

separate models of incremental and radical changes (see Models 4 and 6; Table 3). 

As stated in Hypothesis 4, the effect of Breadth of experience on New product quality 

is stronger for those that take more time to release their new products. Model 2 –for the full 

dataset– shows a statistically significant positive interaction effect (BBreadth of experience×Time-release 

strategy = .06; p<.001). When looking at the coefficients for the interaction effect for incremental 

(BBreadth of experience×Time-release strategy = .06; p<.001; [Model 4; Table 3]) and radical (BBreadth of 
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experience×Time-release strategy = .09; p=.003; [Model 6; Table 3) changes, we see that the interaction 

effect of Breadth of experience and Time-release strategy seems more pronounced for radical 

technological changes.  

To facilitate the interpretation, we plot two graphs for each interaction effect (see 

Figures 3 and 4) using the results from Model 2. To highlight how the impact of Depth and 

Breadth varies according to different Time-release strategies, we display the slopes for low 

(Mean -1SD), medium (Mean), and high (Mean +1SD) levels of time required before release. 

Figure 3 shows that firms benefit more strongly from Depth of experience when they 

shorten their Time-release strategy. When firms succeed to develop video games within the 

first 8 months after the DirectX release, they can significantly increase the New product quality. 

At 42 months of delay the positive effect of Depth of experience no longer exists and becomes 

a burden that leads to lower New product quality. Opposite moderation effects occur regarding 

the influence of Breadth of experience in conjunction with time-release strategy (Figure 4). 

Firms benefit more strongly from Breadth of experience when they take more time to 

experiment and release their new products. The benefits of late release only occur when 

Breadth of experience is two or greater (i.e., firms have launched products in the past using at 

least two radically different technologies). When the level of Breadth of experience is lower 

than two, late release causes a negative effect on New product quality. 

The control variables show expected relationships, and display consistent effects across 

the 6 models. The number of reviews has a positively significant effect on New product quality 

(BNumber of reviews = .28; p<.001; Model 2). Sequels have a significantly higher New product 

quality than original video games (BSequel = 3.26; p<.001; Model 2). The other control variables 

have no significant effect. 
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Table 3. Regression results for New product quality 

Predictors 
All observations Observations for incremental changes 

Observations for radical changes 

(Past Depth of experience) 

Direct effects 

Model 1 

Interaction effects  

Model 2 

Direct effects 

Model 3 

Interaction effects 

Model 4 

Direct effects 

Model 5 

Interaction effects 

Model 6 

Constant 67.64*** 

(1.15) 

67.38*** 

(1.15) 

67.97*** 

(1.50) 

67.60*** 64.90*** 

(1.96) 

64.70*** 

(1.95) 

Depth of experience .92*** 

(.25) 

1.00*** 

(.30) 

.65* 

(.29) 

.59† 

(.35) 

.27 

(.29) 

.19 

(.30) 

Breadth of experience -.07 

(.23) 

-.13 

(.22) 

-.01 

(.27) 

-.17 

(.28) 

-.47 

(.47) 

-.06 

(.48) 

Time-release strategy -.13*** 

(.02) 

-.12*** 

(.02) 

-.13*** 

(.03) 

-.13*** 

(.03) 

-.13** 

(.04) 

-.06 

(.05) 

Depth ×Time-release strategy  -.04* 

(.02) 

 -.02 

(.02) 

 .01 

(.02) 

Breadth ×Time-release strategy  .06*** 

(.02) 

 .06*** 

(.02) 

 .09** 

(.03) 

Sequel 3.18*** 

(.61) 

3.26*** 

(.61) 

3.31*** 

(.80) 

3.43*** 

(.80) 

2.49** 

(.95) 

2.60** 

(.94) 

Number of reviews .27*** 

(.02) 

.28*** 

(.02) 

.24*** 

(.03) 

.24*** 

(.03) 

.35*** 

(.04) 

.37*** 

(.04) 

Age -.01 

(.00) 

-.00 

(.00) 

.00 

(.01) 

.00 

(.01) 

-.01† 

(.01) 

-.01† 

(.01) 

Seasonality -.25 

(.62) 

-.16 

(.61) 

.07 

(.80) 

.21 

(.80) 

-.54 

(.96) 

-.29 

(.95) 

Promotional power .00 

(.00) 

.00† 

(.00) 

.00 

(.00) 

.00 

(.00) 

.01* 

(.00) 

.01* 

(.00) 

Dummies Genres included YES YES YES YES YES YES 

Dummies Geographical location included YES YES YES YES YES YES 

R Square .231 .247 .189 .204 .362 .381 

R Square adjusted .218 .232 .168 .180 .329 .344 

F change 10.236***a 9.456*** 6.227***a 5.296** 3.394* 4.552* 

N 940 940 620 620 320 320 

Notes: 

†p<.1; * p<.05; ** p<.01; *** p<.001 

Unstandardized coefficients are reported with standard errors in parentheses. Control variables are not reported (but are used in the tests).  The detailed results are in Annex 1. 

a   - the model is compared with a null model (when the test is run only with the control variables)
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Figure 3. Effect of depth of experience on new product quality for varying time-release 

strategies 

Dashed line - Time-release strategy of 8 months after the technological change (-1SD) 

Solid line - Time-release strategy of 25 months after the technological change (Mean) 

Dash-dot line - Time-release strategy of 42 months after the technological change (+1SD) 
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Figure 4. Effect of breadth of experience on new product quality for varying time-

release strategies 

Dashed line - Time-release strategy of 8 months after the technological change (-1SD) 

Solid line - Time-release strategy of 25 months after the technological change (Mean) 

Dash-dot line - Time-release strategy of 42 months after the technological change (+1SD) 

 

2.5.1. Robustness checks 

To check how sensitive our results are with respect to the methodological choices we have 

made, we conducted several additional checks. First, we estimated two models with an 

alternative specification of Depth of experience (Past Depth of experience) on the sample with 

all observations and the sub-sample with observations that reflect only incremental changes. 

This new variable is applied to reflect the impact of past knowledge (experience) and potential 
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lock-in or inertia effects, when firms are confronted with a radical change (and to avoid that 

our Depth of experience equals zero). The obtained results are highly similar to those from the 

main models (see Model 7 and 8, in Table 4).  

Secondly, we mean-centered New product quality separately for each year and ran the 

analysis with the new specification of the variable. In this way we consider the relative 

performance of the video game within a year and can investigate the results if we account for 

unobserved annual changes in the scoring of video games. The results are comparable; the only 

difference was a decrease in the significance of the direct effect of Time-release strategy 

(Model 9). 

Thirdly, we re-operationalized Depth of experience and Breadth of experience. While 

the initial values of these variables were calculated using the information about versions of 

DirectX that firms report, we altered the values based on information taken from the 

MobyGames database. The new values are based on the general information about the up-to-

date version of DirectX available in the industry when the products (video games) have been 

released. A firm could release a video game applying the DirectX 6.0 technology while the 

DirectX 7.0 one was on the market. In this case, for operationalization of initial values of Depth 

of experience and Breadth of experience, we consider DirectX 6.0 as a reference one. In the 

case of re-operationalized variables, we consider DirectX 7.0 as a reference one assuming that 

firms could have indirect access to the information about new versions of DirectX (since 

technology was already on the market) and could enrich their NPD experience even if they did 

not adopt those new versions of DirectX in their products. The analysis shows similar results 

(Model 10; Table 4). However, the significance of the direct effect of Depth of experience is 

weaker due to lower variability. 
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Table 4. Regression results robustness checks 

Predictors All observations 

(Past Depth of 

experience) 

Observations for 

incremental changes 

(Past Depth of 

experience) 

Mean-centred New 

product quality 

Re-operationalized 

IV according to 

DirectX release 

50% of all 

observations 

Interaction effects  

Model 7 

Interaction effects 

Model 8 

Interaction effects  

Model 9 

Interaction effects 

Model 10 

Interaction effects 

Model 11 

Constant 67.16*** 

(1.17) 

67.58*** 

(1.51) 

-3.86*** 

(1.16) 

66.64*** 

(1.16) 

69.17*** 

(1.62) 

Depth of experience .13 

(.20) 

.08 

(.26) 

.93** 

(.30) 

.14 

(.21) 

1.27*** 

(.38) 

Breadth of experience -.06 

(.23) 

-.17 

(.30) 

.01 

(.23) 

.07 

(.15) 

.10 

(.30) 

Time-release strategy -.10*** 

(.02) 

-.13*** 

(.03) 

-.05* 

(.02) 

-.08*** 

(.02) 

-.12*** 

(.03) 

Depth ×Time-release strategy .01 

(.01) 

.01 

(.01) 

-.04* 

(.02) 

-.02† 

(.01) 

-.04 

(.02) 

Breadth ×Time-release strategy .05*** 

(.02) 

.05** 

(.02) 

.07*** 

(.02) 

.05*** 

(.01) 

.06** 

(.02) 

Sequel 3.55*** 

(.61) 

3.61*** 

(.80) 

3.41*** 

(.61) 

3.76*** 

(.60) 

3.09*** 

(.83) 

Number of reviews .27*** 

(.02) 

.24*** 

(.03) 

.28*** 

(.02) 

.28*** 

(.02) 

.27*** 

(.03) 

Age -.01 

(.00) 

.00 

(.01) 

-.00 

(.00) 

-.00 

(.00) 

-.01 

(.01) 

Seasonality -.12 

(.62) 

.31 

(.80) 

-.07 

(.62) 

.09 

(.62) 

-1.71* 

(.84) 

Promotional power .01 

(.00) 

.00 

(.00) 

.00 

(.00) 

.00 

(.00) 

.01 

(.00) 

Dummies Genres included YES YES YES YES YES 

Dummies Geographical location 

included 

YES YES YES YES YES 

R Square .238 .201 .237 .243 .289 

R Square adjusted .223 .177 .222 .228 .262 

N 940 620 940 940 470 

Notes: 

† p<.1; * p<.05; ** p<.01; *** p<.001 

Unstandardized coefficients are reported with standard errors in parentheses. 

Control variables are not reported (but are used in the test)
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Table 5. Regression results robustness checks 

Predictors All observations (Time-

release strategy 

max. 8 months) 

All observations (Time-

release strategy 

max. 25 months) 

All observations (Time-

release strategy 

max. 42 months) 

All observations (Time-

release strategy 

max. 60 months) 

Interaction effects Model 

12 

Interaction effects Model 

13 

Interaction effects Model 

14 

Interaction effects Model 

15 

Constant 59.93*** 

(6.04) 

67.77*** 

(1.09) 

66.87*** 

(1.19) 

67.62*** 

(1.09) 

Depth of experience -2.52 

(5.65) 

.85 

(.58) 

1.10** 

(.31) 

.80** 

(.28) 

Breadth of experience 2.70 

(2.70) 

.18 

(.39) 

-.21 

(.23) 

-.15 

(.22) 

Time-release strategy -.55† 

(.32) 

-.15** 

(.05) 

-.14* 

(.03) 

-.07*** 

(.02) 

Depth ×Time-release strategy -.29 

(.33) 

-.07 

(.05) 

-.05* 

(.02) 

-.03* 

(.01) 

Breadth ×Time-release strategy .26 

(.19) 

.09** 

(.04) 

.05** 

(.02) 

.05*** 

(.01) 

Sequel 2.35† 

(1.26) 

2.96*** 

(.73) 

3.13*** 

(.63) 

3.08*** 

(.56) 

Number of reviews .34*** 

(.05) 

.28*** 

(.03) 

.29*** 

(.02) 

.28*** 

(.02) 

Age -.01 

(.01) 

-.01 

(.01) 

-.00 

(.00) 

-.00 

(.00) 

Seasonality -.58 

(1.40) 

-.33 

(.75) 

-.11 

(.63) 

-.05 

(.57) 

Promotional power .01** 

(.01) 

.01* 

(.00) 
.01† 

(.00) 

.00 

(.00) 

Dummies Genres included YES YES YES YES 

Dummies Geographical location included YES YES YES YES 

R Square .255 .253 .244 .236 

R Square adjusted .190 .230 .228 .223 

N 225 600 877 1082 

Notes: 

† p<.1; * p<.05; ** p<.01; *** p<.001 

Unstandardized coefficients are reported with standard errors in parentheses. 

Control variables are not reported (but are used in the tests)
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Fourthly, to check whether the data are sensitive to changes in the number of 

observations, we randomly excluded 50% of the observations and re-ran the analysis (split-

sample test). The results are consistent with the results of the main sample (Model 11; Table 

4). All additional checks suggest that our findings are robust using alternative specifications, 

and for different (sub)samples. 

Finally, we run 4 analyses for samples with different limits of the time-release strategy: 

(1) for 8 months (the mean value minus 1 standard deviation); (2) for 25 months (the mean 

value of Time-release strategy); (3) for 42 months (the mean value plus 1 standard deviation); 

and (4) for 60 months (a maximum number of months when firms still benefit from their 

experience according to Argote (1999)). The results of these sensitivity checks are presented 

in Table 5 (Models 12-15). All specifications but one (for Time-release strategy of 8 months) 

show similar results as those in the main specification (Models Table 5). The inconsistent 

results of Model 12 in Table 5 indirectly support Hypothesis 4 by showing that a quick Time-

release strategy cancels the effect of Breadth of experience. In addition, we ran the analysis 

where we allowed the values for Time-release strategy reach up to 72 months and discover that 

the interaction effect between Depth of experience and Time-release strategy becomes 

insignificant. This is consistent with the findings of Argote (1999), who finds that firms do not 

benefit from knowledge older than 60 months.  

2.6. Discussion and Conclusion 

The study discerns between breadth and depth of experience and reveals that the degree to 

which firms may learn effectively from their NPD experience and improve their NPD 

performance – in terms of new product quality – depends on their time-release strategies. 

Our results indicate that depth of experience is a valuable asset particularly when firms 

face incremental technological changes. These findings imply that firms can improve product 
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quality, when they successfully introduce products using the same technology through the 

development of routinized activities that allow them to easily cope with minor changes in a 

certain technology or technological trajectory. The findings are in line with previous research 

and show a positive impact on product quality of firms’ routinized activities or operational 

capabilities which firms gain with NPD experience (Ambrosini et al., 2009; Eisenhardt and 

Martin, 2000; Nieves and Haller, 2014). In the context of densely competitive but relatively 

stable technological environment, longer development time hurts firm’s new product quality, 

as knowledge devaluates fast (Laursen and Salter, 2006). Firms thus have to quickly apply 

lessons given by depth of experience in order to improve performance. When this knowledge 

is not timely exploited, such lessons may be used at the wrong time, or in the wrong place 

leading to errors (Laursen and Salter, 2006). Our results show that knowledge based on depth 

of experience depreciates fast which extends studies about fast knowledge devaluation and 

benefits of being first-mover (Argote, 1999; Lee, 2009). 

Breadth of experience does not improve firms’ NPD performance directly, but it can 

improve new product quality when firms do not rush to develop a new product based on a new 

technological platform. Breadth of experience seems to yield valuable lessons for the 

development of higher quality products only when firms that have experienced previous radical 

shifts experiment sufficiently, and do not release their products too early. Our results show that 

the transfer of breadth of experience appears not only to be valuable for radical changes, but 

also for incremental changes. These results challenge the assumption that the impact of NPD 

experience as a resource facilitates first-mover advantage, as suggested by previous research 

(Lieberman, 1989; Schilling, 2002; Suarez and Lanzolla, 2007). Our study shows that firms 

with extensive breadth of experience benefit from late-mover advantages, and that being a first-

mover can be harmful. 
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With these findings, our study contributes to the organization learning theory and NPD 

literature. In response to Argote and Miron-Spector’s (2011) call to investigate the important 

role of firms’ knowledge as a function of experience, we provide empirical evidence that firms, 

indeed, can learn from NPD experience and that this influences firms’ performance. By 

partitioning NPD experience into depth and breadth of experience, we identify what type of 

NPD experience is needed for improving new product quality in incremental and radical 

technological environments. 

Against our expectations, breadth of experience does not improve directly firms’ NPD 

performance when confronted with radical changes. The finding of the insignificant direct 

effect may indicate that learning from previous radical shifts may be difficult, and do not 

automatically lead to a greater ability to develop high quality products. Its effect is only 

noticeable in conjunction with the (right) time-release strategy, regardless whether 

technological changes are radical or incremental. This finding highlights the mechanism 

through which breadth of experience becomes useful for firms to improve their NPD 

performance. In particular, it shows that firms can only benefit from their accumulated 

experiences with radical technologies by choosing an appropriate time-release strategy for their 

new products. Firms with extensive breadth of experience should take sufficient time to the 

release a new product based on the new technology since they are then able to effectively learn 

from the failures of early entrants, and they know how to effectively change organizational 

routines and experiment with the technology to improve new product quality. This impact of 

breadth of experience is particularly pronounced for the uncertain context of radical 

technological changes. 

By providing evidence regarding the interaction between NPD experience and the time-

release strategy, our study also contributes to the first-mover (dis)advantage theory (Lieberman 

and Montgomery, 1988; Rasmusen and Yoon, 2012; Rodríguez-Pinto et al., 2011). We show 
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that superior product quality in the context of radical technological changes is achieved not via 

instant adoption of a new technology and release of a new product, but via learning how to deal 

with a new technology (Ingram, 2002) and elaborative experimentation and gradual utilization 

of a new technology (e.g., Bingham and Davis, 2012). All these actions require time and their 

success depends on the past experience with the implementation of radically new technologies 

in the production process.   

Our study also shows that there is a negative statistically significant direct effect of 

time-release strategy on new product quality, suggesting a first-mover advantage. The opposed 

effects in the direct impact of time-release strategy, on the one hand, and the interaction effect 

of breadth of experience with time-release strategy, on the other hand, allows concluding that 

experienced and inexperienced firms need to follow different time-release strategies. Given 

that firms with extensive breadth of experience benefit more from delaying, one might 

conclude that newcomers would definitely lose in competition with incumbents if they try to 

follow the same time-release strategy. Such results contradict the literature that insist on 

advantages of risky and dynamic newcomers over risk-averse and inflexible incumbents when 

a radical change occurs. The lack of NPD experience will not allow newcomers to apply the 

same routines for product development as incumbents do during a radical technological change. 

This also involves a learning process when a new technology emerges (Dahlin and Behrens, 

2005; Eisenhardt and Martin, 2000). Experienced firms, which understand the complexity of 

new radical technologies, maty afford spending more time on learning and experimentation in 

order to achieve a higher new product quality (a strategy of waiting). In contrast, less 

experienced firms like startups that lack NPD experience, act opportunistically and adopt a new 

technology faster, hoping to benefit from its higher performance compared to the prior 

technology and to gain from the first-mover advantage. 
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Our results also support the claim of Argote (1999) that knowledge depreciates over 

time and firms do not benefit from the acquired knowledge after 5 years. In particular, we find 

that NPD experience has a significantly positive influence within the first 6 years following the 

emergence of a new technology, but after 6 years the effect disappears. However, in contrast 

to Argote (1999) and other studies showing that recent NPD experience is more valuable for 

firms than more distant past experience (Argote et al., 1990; Argote and Miron-Spector, 2011; 

Benkard, 2000), we only find depreciation of the positive effect of NPD experience acquired 

via encountering incremental technological changes (extensive exploitation of one certain 

technology), as opposed to encountering radical changes. 

Apart from providing new empirical evidence on the impact of NPD experience on new 

product performance, this study also extends existing literature by  (1) proposing a new way of 

conceptualization of NPD experience with regard to intensity and the nature of technological 

changes (regimes); (2) uncovering an asymmetric influence of depth and breadth of experience 

that opens a new avenue for studying the effects of knowledge gained via encounters with 

incremental and radical technologies on firms performance; (3) revealing the importance of 

taking into account the effect of time-release strategy while investigating the relationship 

between NPD experience and new product performance.  

The results also lead to several managerial implications and suggest that managers 

should acknowledge the relative strengths (i.e. accumulated breadth and depth of experience) 

when reacting on new radical and incremental technological changes, as well as those of their 

competitors. Incumbent firms may benefit more from an emerging technology than newcomers. 

While age may be considered to work negatively (inertia) in the adoption of radically different 

technologies, this study shows that age – when combined with greater breadth of expertise – 

may be a strength rather than a liability. Taking sufficient time to experiment and learn from 

market mistakes by early mover may lead to the development of superior products. This 
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evidence may help firms understand how flexible they are with respect to time-release strategy, 

and whether the aim to quickly develop, ahead of the competition (in case of incremental 

changes), or thoroughly experiment and learn from competitor offerings (in case of radical 

changes) is beneficial. The results may also assure practitioners (and shareholders) of 

experienced developers that the time spent on learning and mastering a new radical technology 

could bring more benefits than fast integration of the new technology in products. The results 

also have implications for a shift in release strategies when firms mature; startups do well to 

gain sufficient depth of experience, and quickly release products, while older firms do well to 

shift more toward slow releases for both radical and incremental technologies.  

There are also some limitations in this study that stimulate further research. First of all, 

the study is based on one industry. While the results of the study can be applicable to other 

software industries, their applicability to traditional manufacturing industries may be less 

straightforward. Some of such traditional industries may be based on less knowledge intensive 

products and technological changes may occur unfrequently there. Hence, the effects from 

depth and breadth of experience and time-release strategy may differ due to a slow pace of 

technological improvements within such industries. Another study based on a less knowledge 

intensive industry might be needed to obtain the general picture of the role of firms’ NPD 

experience in firms’ NPD performance.  

Secondly, studying the effect of NPD experience on new product quality sheds light 

only on one dimension of firms’ experience. This dimension addresses technological issues 

related to firms’ R&D activities while other issues are not addressed by this type of experience. 

It would also be interesting to investigate the effects of diverse types of experience (e.g., 

market; alliances; marketing; social changes and other business-related types) on new product 

quality. Scholars could analyze what types of the experience are the most valuable for firms, 

what types of the experience can be harmful under certain conditions, and what helps to avoid 
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or lessen the negative impact of such experiences. Considering the knowledge spillover effect, 

it would be worth studying how the turnover of different categories of employees affects NPD 

performance. 

Thirdly, in our study NPD performance was measured by means of product quality 

derived from product reviews. Further research could assess whether similar effects occur using 

other financial (product unit sales, revenues, market share and profit margins) or artistic 

(awards, critical acclaim) performance measures are used. 

All this would allow developing a robust theoretical model of the role of 

multidimensional firms’ experience on firm’s NPD performance. Such understanding is 

valuable in terms of conceptualization of the experience not only for academics in business 

related studies but also for practitioners that want to know how different dimensions of 

experience impacts their performance. We hope to inspire researchers to address these 

questions in future research. 
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CHAPTER 3. With Whom and To What Degree to Partner? 

Platform Integration and Supplier Performance 

 

Abstract: Using unique panel data from the video game industry spanning from 1995 to 2014, 

this study shows that the level of inter-firm cooperation – as measured by the level of 

integration between product suppliers and platform producers – increases new product 

performance of suppliers by enhancing new product quality and product visibility. The study 

demonstrates that the effects of new product quality and product visibility depend on the 

platform producers’ market strategy and shows that product suppliers of mainstream and niche 

platforms differ in size of new product quality and product visibility. This study contributes to 

the inter-firm cooperation literature and the resource-based view, in particular to their 

discussion regarding resource value estimation, by studying how the value of inter-firm 

cooperation resource varies depending on the platform producers’ market strategy. 

3.1. Introduction 

Inter-firm cooperation, such as strategic alliances, joint ventures, and supply chain agreements, 

are increasingly important for improving firms’ new product performance (Pollack et al., 2015; 

Sorenson et al., 2008), and for achieving competitive advantage (Parmigiani and Rivera-

Santos, 2011). Firms’ new product performance should not be considered in a vacuum 

(Galaskiewicz and Zaheer, 1999; Gulati et al., 2000) but in relation to its partnering capacity.  

Gulati et al. (2000) emphasize that inter-firm cooperation can be viewed as a unique 

resource for individual firms, which provides access to new tangible and intangible assets that 

strengthen firms’ competitive advantages (Walker and Poppo, 1991). Firms engage in inter-

firm cooperation to benefit from the partner’s implicit and explicit endorsement that an alliance 

with larger parties usually brings (Colombo et al., 2006; Prashantham and Birkinshaw, 2008; 
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Stuart et al., 1999), and from the partner’s complementary assets (Eisenhardt and 

Schoonhoven, 1996; Gans and Stern, 2003) that provide access to new markets (Hitt et al., 

2000), production facilities (Teece, 1986), technologies (Ahuja, 2000) and knowledge (Powell 

et al., 1996). In general, access to complementary assets helps to improve new product 

performance (Martovoy, 2014) and adapt to technological changes (Rothaermel, 2001). 

To conceptualize the impact of inter-firm cooperation on new product performance, we 

hypothesize and explore two mechanisms. The first mechanism is via a possible enhancement 

of product visibility (partner’s endorsement); the second is via an improvement of new product 

quality (partner’s complementary assets). Product visibility attracts consumers via promotional 

activities while new product quality attracts consumers via products’ characteristics that are 

relatively better compared to other products on the market (Karray and Sigué, 2016; Moon and 

Kamakura, 2016).  

The effects of new product quality and product visibility on new product performance 

have been explored in the literature (Gemser et al., 2008; Karray and Sigué, 2015; Olbrich et 

al., 2017). Both factors are important attributes for successful launch of new products. Studies 

that address these factors focus on (1) comparison of the effects of both factors while defining 

which one is more influential for new product performance (Olshavsky and Miller, 1972); or 

(2) consider the effect of one factor in relation to another one, for example, product visibility 

moderated by new product quality or vice versa (Kirmani and Rao, 2000; Olshavsky and 

Miller, 1972; Rao and Ruekert, 1999). Some researchers study new product quality and product 

visibility in the context of inter-firm cooperation (e.g., Broekhuizen et al., 2013). Nevertheless, 

there is no comprehensive study that assesses the effect of involvement of firms into inter-firm 

cooperation (the level of inter-firm cooperation) on new product quality and product visibility, 

and their consequent effect on new product performance. In addition, the relationships between 

firms that develop platforms (platform producers) and suppliers of products for these platforms 
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(product suppliers) are not studied well in this context. In the era of gradual platformization of 

industries, which is currently taking place, we consider studying this kind of relationships as 

necessary and timely from both academic and practitioner points of view. 

We posit that the effects of new product quality and product visibility on new product 

performance of firms (suppliers – in the context of this study) may vary depending on the 

market strategy of their partners (platform producers) (McEvily and Zaheer, 1999). According 

to the resource-based view, exploitation of any resource is dependent on firms’ market strategy. 

The choice for a certain platform may increase (or decrease) the effects of new product quality 

and product visibility resources. The platform-based industry is a winner-takes-all industry in 

which competition is fierce (Cennamo and Santalo, 2013). Platform producers either choose to 

follow a get-big-fast strategy to become the market leader by serving mainstream customers, 

or, alternatively, search for a market niche with a unique positioning strategy (Cennamo and 

Santalo, 2013; Megerian, 2007). Hence, we hypothesize that the effect of the level of inter-firm 

cooperation between suppliers and platform producers on new product performance is 

mediated by new product quality and product visibility and moderated by the platform 

producers’ market strategy. 

Apart from contributing to a better understanding of how suppliers should select and 

intensify inter-firm cooperation with platform producers, this study contributes to the 

Recourse-based view theory. While being one of the most commonly used theories in 

economics and strategic management, the resource-based view is still criticized for lack of 

consistency in some key issues. The most noticeable critic is about inadequacy in assessment 

of a value of resources that is usually simplified to a monetary dimension (Kraaijenbrink et al., 

2010). Our study aims to address this critic and shows that the value of a resource varies under 

the influence of other factors and should not be assessed as a detached value. Kor and Leblebici 

(2005) highlight that future sustainable competitive advantage of a firm is defined not only by 
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the value of unique resources but also by the synergetic value of a set of different resources. 

Using the example of an inter-firm cooperation resource, our study shows that the value of this 

resource relies on other factors such as the platform producers’ market strategy. This suggests 

that while estimating the value of any resource one should take into account other 

complementary resources and influential factors.  

To assess the effects of the level of inter-firm cooperation on new product performance 

of suppliers, we select the console video game industry as an empirical setting. This industry 

allows identifying all within-industry cooperation networks between platform producers and 

suppliers, classifying them according to the levels of inter-firm cooperation, as well as 

assessing their impacts on intermediate (new product quality and product visibility) and final 

(new product performance of suppliers) outcomes. 

This study provides valuable knowledge for managers of supplier firms making 

strategic decisions about the level of inter-firm cooperation and platform selection (platform 

producers). We show that inter-firm cooperation with a certain category of platform producers 

may serve as a good predictor of the level of new product quality, product visibility and new 

product performance of suppliers. More precisely, the study allows better understanding of 

how these two complementary but distinct factors (new product quality and product visibility) 

mediate the effect of the level of inter-firm cooperation on new product performance of 

suppliers, and whether the mediating effects hold under heterogeneous platform producers’ 

market strategies. 

The study is organized as follows: (1) a discussion of the conceptual background part; 

(2) a hypotheses elaboration part; 3) a discussion of the empirical setting, data analysis and 

results part; (4) a general discussion and conclusions part. 

 



65 
 

3.2. Conceptual Background 

The study investigates the performance implications for individual partners of inter-firm 

cooperation (Capaldo, 2007; Dyer and Singh, 1998; Sampson, 2007). Extant studies explain 

main factors that affect performance implications of inter-firm cooperation. Previous research 

shows that network linkages and positioning (Ahuja, 2000; Dolfsma and Eijk, 2016; Zaheer et 

al., 2010), knowledge/technology acquisition or exchange (Chesbrough, 2003), technological 

diversity (or distance) of partners (Sampson, 2007) impact new product performance of partner 

firms. At the same time, relatively little is known about the effect of the level of inter-firm 

cooperation on new product performance of suppliers in the context of cooperation with 

platform producers that pursue different market strategies. Deeper integration into inter-firm 

cooperation may bring better technological and knowledge exchange but it also may make 

firms (supplies) more dependent on their partners (platform producers) and, hence, less flexible 

in their business activities outside the inter-firm cooperation frameworks (Gulati et al., 2000). 

It remains unclear from the available studies whether suppliers deeply integrated into inter-

firm cooperation perform better than less integrated ones. 

Apart from the inter-firm cooperation literature, the study builds on the resource-based 

view theory and addresses the criticism regarding inadequacy of resource value assessment 

(Kraaijenbrink et al., 2010; Miller and Shamsie, 1996). We aim to extend this theory via 

conceptualizing inter-firm cooperation as one of the main firms’ unique resources that shapes 

its value via a synergetic effect of the partners’ (platform producers) market strategy. 

Addressing inter-firm cooperation as a resource that brings benefits to new product 

performance of suppliers, we also consider its impact via enhancements in new product quality 

and product visibility. 

In inter-firm cooperation literature, strategy-oriented studies focus on economies of 

scale (Dyer and Singh, 1998); technological leadership efforts (Thompson and Strickland III, 
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1980); effective governance (Hagedoorn and Hesen, 2007); geographical positioning of firms 

(Oerlemans and Meeus, 2005); and product diversification benefits (Hitt et al., 1997), but little 

attention is paid to the impact of market strategies of one party on new product performance of 

another party. Inter-firm cooperation between suppliers and platform producers implies that 

both sides are mutually dependent on the other party’s strategic choices. Asymmetric 

dependence exists, as platform producers rely less on individual suppliers since they can choose 

from numerous offerings and the market strategies of suppliers do not significantly affect 

platform producers (Gnyawali and Madhavan, 2001; Lavie, 2007). Since there are just a few 

platform producers active in the industry (e.g., there are four main platform producers in the 

video game industry), their strategic choice may significantly affect suppliers (there are 

thousands of product developers in the video game industry)9. Direct competition or 

mainstream market strategy and strategy of avoidance of direct competition or niche market 

strategy pose different requirements for products and thus, for suppliers.  

Similar to the studies of Matsuno and Mentzer (2000), Olson et al. (2005), and Vorhies 

and Morgan (2003), we hypothesize that the mechanisms through which the level of inter-firm 

cooperation impacts new product performance depends on the type of platform selected: 

mainstream versus niche-oriented platforms. We assume a moderating effect of platform 

producers’ market strategy on relationships between new product quality, product visibility, 

and new product performance of suppliers. The conceptual model is depicted in Figure 5. 

 

 

 

                                                           
9 A similar situation is in other industries. For example, in the online shopping (if not to 

consider small, less-known or regional platforms) there are only several main global 

platforms AMAZON, AliExpress, eBay, Walmart and numerous suppliers that cooperate 

with these platforms. 
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Figure 5. Conceptual model 

 

3.3. Hypotheses 

3.3.1. The level of inter-firm cooperation: mediating role of new product quality and 

product visibility on new product performance of suppliers 

Generally, inter-firm cooperation is seen by firms as an opportunity to outperform competitors 

external to the cooperative network (Hitt et al., 2000; Walker and Poppo, 1991). The level of 

integration in inter-firm cooperation depends on the strategic objectives of partnering firms and 

may vary across firms. Some firms engage in inter-firm cooperation to get access to new 

markets while others use inter-firm cooperation to compensate for lacking production facilities 

or to complement their existing products or services (Grove, 1996). This variance in goals alters 

the level of integration between suppliers and platform producers (from low integration to full 

integration). 

New product 

performance of 

suppliers 

H3b 

H1 + 

The level of inter-

firm cooperation 

Product visibility 

New product 

quality 

Platform 

producers’ market 

strategy 

H3a 

H2 +

H1 + 

H2 + 

+ 



68 
 

The level of inter-firm cooperation affects new product performance of suppliers. In 

general, the deeper and more intense inter-firm cooperation, the more resources firms share 

thanks to complementarity and willingness to benefit from the relationship (Lavie, 2007). 

Firms involved into inter-firm cooperation share knowledge, technologies (Gulati et al., 2005), 

gain access to new markets (Hitt et al., 2000), establish links with other members of an inter-

firm cooperation network (Roijakkers and Hagedoorn, 2006), achieve economies of scale effect 

(Gulati et al., 2000), benefit from a product complementarity effect (Grove, 1996); increase 

speed of product development (Powell et al., 1996), and share routines with their partners 

(Gulati et al., 2000). All of these may positively affect new product development (NPD) 

process of suppliers that leads to enhancement of new product quality; while cooperation with 

other strong market players leads to improvement of product visibility. 

Deep integration in inter-firm cooperation may also negatively affect new product 

performance of suppliers. Among the most common factors of the negative impact are: (1) 

opportunism of partners (Coleman, 1988; Rowley et al., 2000), (2) the harmful effect of 

exogenous factors or certain events within an industry (Madhavan et al., 1998), and (3) the 

negative effect of indirect ties within collaborative networks (Gulati et al., 2000). Firms may 

act opportunistically when getting access to technologies, knowledge, collaborators, markets 

of their partners (Clemons and Row, 1992). Opportunistic suppliers may go into direct 

competition with their partners after acquiring missing resources and assets. Thus, deeply 

integrated partners need to consider the level of openness and resource exchange within inter-

firm cooperation in order to avoid such negative outcomes. Technological change may disrupt 

existing technologies and harm platforms’ performance (Afuah, 2000; Leonard-Barton, 1992). 

Their suppliers may be locked into collaborative networks and lose their flexibility, ability to 

make decisions independently and have less freedom in embarking on new inter-firm 

cooperation (Gulati et al., 2000). Therefore, negative consequences caused by technological 
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change will be transmitted from platform producers to their deeply integrated suppliers. 

Another negative side is that suppliers may be a source of information to other unscrupulous 

suppliers with whom they are indirectly connected (Boyd and Spekman, 2008). A platform 

producer may favor one supplier over others and provide it with a better access to resources or 

even transfer knowledge from other suppliers to a preferred one, which may negatively affect 

new product performance of other suppliers (Trkman and Desouza, 2012). 

We assume that the positive effects of inter-firm cooperation outweigh the negative 

effects. All positive effects caused by inter-firm cooperation lead to changes in suppliers’ 

product visibility and product quality (Rao and Ruekert, 1994; Rao and Ruekert, 1999; Zeng 

et al., 2010). Change in product visibility is significantly determined by the market power of a 

platform producer (Guido et al., 2005). Usually suppliers have less market resources than 

platform producers; therefore, suppliers may compensate the lack of proprietary market 

resources via inter-firm cooperation with a platform producer and improve product visibility 

(Lei et al., 2008). Thus, joint promotional activities positively affect product visibility of 

suppliers (Augustine and Cooper, 2009; Karray and Sigué, 2015; Varadarajan, 1986). The level 

of inter-firm cooperation reflects the level of commitment to engage in joint promotional 

activities. The deeper firms are integrated into inter-firm cooperation, the more resources they 

share and the more likely they invest in joint promotion of products.  

Product visibility on the market with an oversupply of products where it is difficult to 

stand out and get noticed by the consumers is very important. Product visibility increases the 

chances of getting selected by consumers (Gemser et al., 2008). In the video game industry for 

example, product visibility is currently associated with the salience of products to target 

customers, as indicated by the number of multiple online reviews and consumers’ reviews 

shared online (Moon and Kamakura, 2016). A higher number of online messages corresponds 

to higher product visibility. Higher product visibility provides more information about products 
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and affects consumers’ product choice (Ert et al., 2016). Broekhuizen et al. (2013) found that 

inter-firm cooperation (with a publisher10) led to a greater new product performance because 

of a greater salience of the product (via promotion through the platform). In addition, 

consumers in general are risk averse and tend to avoid buying products with scarce information 

(Ha, 2002; Kahneman and Tversky, 1979). Therefore, it is more difficult for less visible 

products to attract consumers attention as compared with more visible ones.  

New product quality also significantly affects consumers’ choice (Gemser et al., 2008; 

Olbrich et al., 2017). It appears logical to assume that consumers will buy products of higher 

rather than lower quality. Olbrich et al. (2017) shows that consumers prefer products of higher 

quality over products of lower quality even if prices for products of higher quality are relatively 

high. A positive change in product quality increases consumers’ willingness to buy such a 

product (Marquardt and McGann, 1975; Paladino, 2008; Smith and Wright, 2004). At the same 

time, a negative change in product quality decreases not only consumers’ desire to buy a 

product but also has a stronger effect than a positive change (Mizerski, 1982; Reinstein and 

Snyder, 2005; Shen and Wyer, 2008). Thus, new product quality significantly contributes to 

new product performance and should be considered as one of its key determinants. 

Based on these considerations, new product quality and product visibility play an 

important mediating role in interrelationships between the level of inter-firm cooperation and 

new product performance of suppliers. We hypothesize the following: 

Hypothesis 1. The positive effect of the level of inter-firm cooperation on new product        

performance of suppliers is mediated by new product quality. 

                                                           
10 This is an example of cooperation in the video game industry. A publisher is a company 

that organizes promotion and a digital or physical release of video games (designed by 

product developers). 
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Hypothesis 2. The positive effect of the level of inter-firm cooperation on new product 

performance of suppliers is mediated by product visibility. 

3.3.2. Moderation: Platform producers’ market strategy 

Apart from the level of inter-firm cooperation, the choice for a certain platform also impacts 

new product performance. We argue that new product performance of suppliers is influenced 

by the positioning of platforms in terms of their target market. Platforms producers’ market 

strategy does not only determine market position of platforms (in terms of market share) but 

may also affect the ultimate market positions of their suppliers. Platforms serve as a bridge 

between suppliers and consumers (Cennamo and Santalo, 2013) and any strategic move of a 

platform producer may reshape the existing consumer and supplier base. Hence, platform 

producers’ market strategy may also change the effects of new product quality and product 

visibility. 

We distinguish between two types of platform producers’ market strategy that may 

differently affect new product performance of suppliers. The first one is characterized by 

aggressive behavior that leads to direct competition with other platform producers (a 

mainstream market) [Cennamo and Santalo, 2013]. Pursuing this market strategy, platform 

producers try to develop a wide range of products and complementary assets and attract as 

many consumers as possible (Caillaud and Jullien, 2003; Katz and Shapiro, 1994). The 

anticipated outcome of this market strategy is suppression of all competitors and race for 

market dominance (Shapiro and Varian, 1999). In the context of this strategy, platform 

producers increase the consumer and the supplier base (Eocman et al., 2006). 

In order to increase the consumer base, platform producers may apply the price 

dumping strategy (Eisenmann et al., 2006). To do that, they need to have a sufficient amount 

of resources that would allow promoting and releasing platforms with the pricing below the 

point of the payback. When the price dumping strategy is applied, platform producers need to 
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cultivate a sufficient variety of products that will attract a wide range of consumers (Eisenmann 

et al., 2006). In addition, to increase product diversification, platform producers need to create 

appealing conditions for new suppliers and then enhance competition between all suppliers of 

the same platform (Boudreau and Lakhani, 2009). In order to attract suppliers, platform 

producers may use a licensing strategy to make formal agreements (Hagiu, 2009; Mantena et 

al., 2008); create alliances with strong suppliers (Hagedoorn and Schakenraad, 1992); attract 

suppliers via low cost or free access to technology (e.g., program code, technological 

standards); and promote suppliers’ products (Moen et al., 2004). All these arrangements create 

inter-firm cooperation of different intensity which leads to an increase in the variety of 

suppliers’ products (Turner et al., 2010). All in all, platform producers’ market strategy of 

direct competition (mainstream market) creates a competitive business environment for their 

suppliers. Suppliers are forced to compete not only with other suppliers for the same platform 

but with suppliers of other platforms. This means that in order to outperform their competitors, 

suppliers have to develop products of relatively higher quality. 

In contrast to direct competition, the essence of a niche market strategy is to avoid of 

direct competition with other platform producers (Greve, 2000; Miller, 1986). In order to fulfill 

this market strategy, platform producers may try to satisfy specific consumer needs which are 

not met by mainstream products (Cennamo and Santalo, 2013), develop distinctive or exclusive 

products that are not available on other platforms (Mantena et al., 2008), and establish close 

relationships with suppliers and prevent them from cooperation with other platforms (Stennek, 

2007). These actions of platform producers may lead to equalization of their suppliers (Lee, 

2013). Competition among suppliers of such platform producers may be lower compared to 

competition among suppliers of mainstream platform producers that push their products to 

technological and quality limits in order to outperform their competitors. In addition, having a 

smaller number of downloads / installations and expecting lower returns from investments, 
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suppliers of niche platform producers may invest less in product development that may also 

negatively affect new product quality. 

New product quality is a strong signal that affects consumers’ decision to buy a product. 

However, consumers’ awareness about new product quality may also rely on the type of a 

platform, i.e. a mainstream vs niche (Gemser et al., 2008). Products and their developers 

(suppliers) in mainstream markets are usually well known by consumers. Therefore, firms, in 

such markets, may put fewer efforts to make their products more visible compared to niche 

markets. Consumers make their product choice based on their own experience with a certain 

product/supplier or rely on the experience of other people, usually friends (peer-based 

information), in mainstream markets (Buttle, 1998). 

Generally, in niche markets, products and suppliers are less known by average 

consumers compared to mainstream markets. This makes consumers’ choice difficult. Due to 

insufficient information about products in niche markets, consumers, usually, make their 

product choice with regard to product salience (Gemser et al., 2008). Salience means product 

visibility and appeal to consumers (Alba and Chattopadhyay, 1986). In creative industries 

salience is enhanced by a number of critics or apprises (reviews) about certain product. Such 

state of affairs may force both suppliers and platform producers, in niche markets, to invest 

more in product visibility in order to make their products more appealing to consumers. 

All of these mean that new product quality and product visibility may vary in effects 

depending on the platform produces’ market strategy.  Based on this, we hypothesize the 

following: 

Hypothesis 3a. In the context of inter-firm cooperation, the positive effect of new product 

quality on new product performance of suppliers is stronger for mainstream 

platforms compared to niche platforms. 
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Hypothesis 3b. In the context of inter-firm cooperation, the positive effect of product visibility 

on new product performance of suppliers is stronger for niche platforms 

compared to mainstream platforms. 

3.4. Methods 

3.4.1. Setting and Data 

We use the console video game industry as an empirical setting for our analysis. This industry 

meets the requirements of the study design and provides a suitable set of inter-firm 

collaborations between platform producers and suppliers. More important, multiple data 

sources, available in the industry, facilitate operationalization of the main constructs and 

control variables. 

Data on suppliers and three main console producers (Nintendo, Microsoft, and Sony) 

were collected from related web-resources such as VGchartz; GameRankings; MobyGames; 

GiantBomb; Statista11. Additional web-resources were used to validate the data, and to fill in 

missing data (LinkedIn and IGN)11. The dataset covers the period between 1995 and 2014, and 

accounts for 7074 inter-firm collaborations that resulted in a released video game. 

3.4.2. Measures 

Dependent variable: 

New product performance of suppliers is assessed by the number of units (video 

games) sold. Since the observations of this variable is not normally distributed (skewed to the 

right); we apply a log transformation. 

 

 

                                                           
11 GameRankings (www.gamerankings.com); GiantBomb (www.giantbomb.com); IGN 

(www.ign.com); LinkedIn (www.linkedin.com); MobyGames (www.mobygames.com); 

Statista (www.statista.com); VGchartz (www.vgchartz.com). 

http://www.gamerankings.com/
http://www.giantbomb.com/
http://www.ign.com/
http://www.linkedin.com/
http://www.mobygames.com/
http://www.statista.com/
http://www.vgchartz.com/
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Independent variable: 

The level of inter-firm cooperation. The degree to which video game developers 

(suppliers) integrate and cooperate with the platform producers. We identify and propose 3 

levels of inter-firm cooperation: level 1 (low integration – fully independent suppliers); level 2 

(intermediate integration – subcontracted suppliers working on a work-for-hire basis); level 3 

(high integration – suppliers owned by a platform producer). 

Mediators: 

New product quality. Following prior research (Elliot and Simmons, 2008; Hennig-

Thurau et al., 2006), we operationalize new product quality as an aggregated critical review 

score ranging from 0 to 100 points, based on GameRankings scores.  

Product visibility. Product visibility reflects the salience of the video game within the 

market. We base this on a number of resources where critical reviews for products are made. 

Among other factors in this specific industry, product visibility is predetermined by a number 

of critical reviews made by different media resources. The more media resources discuss the 

product, the larger the salience and respectively the larger the number of consumers covered 

(Moon and Kamakura, 2016). 

Moderator: 

Platform producers’ market strategy. This is a dichotomous variable that reflects 

whether the platform producers use an aggressive direct competition type (mainstream 

platform=0) or an evasive niche market strategy (niche platform=1). Microsoft (XBOX) and 

Sony (PlayStation) platforms belong to the mainstream platforms that pursue the direct 

competition market strategy fighting for the mainstream gamers, while Nintendo (Wii) is 

considered to be a niche platform that avoids direct competition with the two mainstream 

platforms (Cennamo and Santalo, 2013; Megerian, 2007).  
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Control variables: 

A set of control variables has been added to the model. We control for (1) Age of suppliers; (2) 

speed of product release (Speed of release), operationalized as the time span (a number of 

months) between platform and product’s releases; (3) geographical location of suppliers, 

operationalized with a set of dummy variables (Europe, North America, Other countries); (4) 

level of competition within the industry (Level of competition), operationalized as a number of 

released products (video games) per annum; (5) type of a product or a genre of a video game, 

operationalized with dummy variables (video game genres were combine in six related 

categories); (6) seasonality of sales, operationalized as a dummy variable (off-season=0; high 

season during November and December=1); (7) promotional power of video game publishers12 

(Promotional power), operationalized as the cumulative number of products promoted/released 

by a video game publisher prior to the release of each video game (we control for this effect 

due to the fact that suppliers cooperate with publishers of different promotional power which 

may hide or misrepresent the effect of the level of inter-firm cooperation on product visibility); 

(8) sequel, operationalized as a dummy variable to reflect whether a video game is an original 

release=0, or a successor of a previous video game=1; (9) number of developed products (in 

the past), operationalized as a cumulative number of video games that had been developed by 

suppliers prior to the release of a new video game; (10) depth of experience, operationalized as 

a number of products released for a single platform by a certain supplier; (11) breadth of 

experience, operationalized as a number of different generations of the same platform for which 

suppliers released products (video games); (12) number of platforms per product, 

operationalized as a number of platforms for which one certain video game has been developed 

                                                           
12 Video game publishers are responsible only for the promotion and distribution of video 

games. Video game publishers are third party firms in interaction between platform producers 

and suppliers. These firms provide additional promotional benefits besides those which are 

provided by platform producers. 
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(platform exclusivity); (13) number of platforms per supplier, operationalized as a number of 

platforms for which suppliers develop video games. 

3.4.3. Estimation approach 

To estimate the mediation and moderation effects we applied the Baron and Kenny’s (1986), 

Hayes’ (2015) and Muller et al. (2005) techniques. First, we estimate the presence of the direct 

effect of the Level of inter-firm cooperation on New product performance (Equation 3): 

(3) Y = a3 + b3X + ɛ3 

Second, we estimate the direct effect of the Level of inter-firm cooperation on New Product 

quality and Product visibility (Equations 4.1 and 4.2): 

(4.1) Me1 = a41 + b41X + ɛ41 

(4.2) Me2 = a42 + b42X + ɛ42 

Third, we estimate the mediated effect of the Level of inter-firm cooperation via New product 

quality and Product visibility on New product performance (Equation 5): 

(5) Y = a5 + b5X + c5Me1 + d5Me2 + ɛ5 

Fourth, we estimate the moderated effect (Platform producers’ market strategy) of New product 

quality and Product visibility on New product performance (Equation 6): 

(6) Y = a6 + c6Me1 + d6Me2 + e6Mo + g6Me1Mo + h6Me2Mo + ɛ6 

Lastly, we estimate Moderated Mediation effect (Equation 7): 

(7) Y = a7 + b7X + e7Mo + f7XMo + c7Me1 + d7Me2 + g7Me1Mo + h7Me2Mo + ɛ7 

For the estimation of Moderated Mediation, we also applied the test of Hayes’ PROCESS 

2.13.1 macro (Macro-Model 14) in SPSS. 
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Before performing the moderation and mediation analyses, all variables but the DV 

were mean centred. An ordinary least squares (OLS) regression was applied. Descriptive 

statistics and the correlation matrix are provided in Table 6. 

3.5. Results 

3.5.1. Mediation 

All tests of Hypothesis 1 and Hypothesis 2 for the presence of the mediation effect show that 

New product quality and Product visibility partially mediate the effect of The level of inter-

firm cooperation on New product performance of suppliers (Y). The regression analysis shows 

that the total direct effect of The level of inter-firm cooperation (βThe level of inter-firm cooperation = .10; 

p<.001; [Model 1; Table 7]) decreases (βThe level of inter-firm cooperation = .04; p<.001; [Model 2; Table 

7]) when New product quality (βNew product quality = .31; p<.001; [Model 2; Table 7]) and Product 

visibility (βProduct visibility = .24; p<.001; [Model 2; Table 7]) are added. The total direct effect of 

The level of inter-firm cooperation decreases in size but remains significant, which unveils a 

partial mediation effect. Partial mediation is also confirmed by the Hayes’ test where both New 

product quality (BNew product quality = .08; p<.001) and Product visibility (BProduct visibility = .10; 

p<.001) positively affect New product performance of suppliers while the total direct effect of 

The level of inter-firm cooperation (BThe level of inter-firm cooperation = .32; p<.001) decreases (BThe 

level of inter-firm cooperation = .13; p<.001) but remains significant (Table 8)13. These results partially 

confirm Hypothesis 1 and Hypothesis 2. 

                                                           
13 Please note: Due to the fact that in the 1st regression analysis (Table 7) we aim to estimate 

the change in magnitude of the effects, standardized coefficients are reported. In Hayes’ test, 

we aim to estimate the nominal change of the size of effects, and hence unstandardized 

coefficients are reported. 
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Table 6. Descriptive statistics and the Correlation matrix 

  
Variables Min Max Mean 

Std. 

Deviation 
1 2 3 4 5 6 7 8 9 10 11 

1 The level of inter-

firm cooperation 
1 3 1.11 .43            

2 Age of suppliers 0 1065 183.43 130.57 -.01           

3 Speed of release 0 132 41.10 24.79 -.00 .04***          

4 Promotional power 1 1245 497.32 390.57 .22*** .08*** .00         

5 Level of 

competition 
11 2058 988.07 466.67 -.01 .08*** .06*** .01        

6 Number of 

developed products 

(in the past) 

0 325 18.17 34.63 .00 .58*** .09*** .19*** .11***       

7 Depth of 

experience 
1 150 5.57 9.01 .07*** .38*** .33*** .17*** .02 .60***      

8 Breadth of 

experience 
0 11 3.41 2.32 -.12*** .49*** .07*** .16*** .34*** .52*** .29**     

9 Number of 

platforms per 

product 

1 3 1.67 .77 -.19*** .05*** .09*** .05*** .18*** .08*** .01 .42***    

10 Number of 

platforms per 

supplier 

1 3 2.56 .70 -.44*** .23*** .01 .01 .09*** .19*** .12*** .51*** .39**   

11 New product 

quality 
30.25 100.00 68.78 13.57 .13*** .06*** -.04*** .24*** -.12*** .08*** .10*** .03*** .02 -.02  

12 Product visibility 1 108 23.75 18.87 .17*** .02 -.16*** .21*** .02 -.01 -.06*** .02 .00 -.05*** .46*** 

Notes: 

N = 7074; * P<.05; ** p<.01; ***p<.001 

Dichotomous variables are not reported in the matrix 

Level of Competition reflects a number of video games released within a year. The minimum value of the Level of competition is explained by the fact that Play Station was 

released in December 1994 and only 11 video games for it were released that year. Moreover, there were no matching platforms from other developers in 1994. 
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3.5.2. Moderation 

We test Hypothesis 3a and Hypothesis 3b in two steps. First, we test whether the effects of 

New product quality and Product visibility differ when Platform producers’ market strategy 

(Mo) varies. The analysis shows that the effect of New product quality is stronger for suppliers 

of mainstream platforms (βPlatform producers’ market strategy×New product quality = -.07; p<.001) while the 

effect of Product visibility is stronger for suppliers of niche platforms (βPlatform producers’ market 

strategy×Product visibility = .06; p<.001) [Table 7; Model 3]. The same patterns are in the Hayes’ test; 

New product quality has a higher effect for suppliers of mainstream platforms (B = .09; p<.001) 

compared to the suppliers of niche platforms (B = .05; p<.001); while the size of the Product 

visibility effect is higher for suppliers of niche platforms (B = .15; p<.001) compared to 

suppliers of mainstream platforms (B = .10; p<.001) [Table 8]. These results support 

Hypothesis 3a and Hypothesis 3b. 

Second, we test for the Moderated Mediation effect. To test this effect, we follow 

Muller’s et al. (2005) approach and estimate not only moderated effects of New product quality 

and Product visibility but also the moderated direct effect of The level of inter-firm 

cooperation. Inclusion of the moderated direct effect of The level of inter-firm cooperation is 

called to verify whether Mo affects the direct link between The level of inter-firm cooperation 

– New product performance of suppliers or it only affects links between New product quality 

– New product performance of suppliers and Product visibility – New product performance of 

suppliers. The analysis confirms partial Moderated Mediation; both effects of New product 

quality (βPlatform producers’ market strategy×New product quality = -.08; p<.001; [Table 7; Model 4]), Product 

visibility (βPlatform producers’ market strategy×Product visibility = .03; p=.019; [Table 7; Model 4]) and The 

level of inter-firm cooperation (βPlatform producers’ market strategy×The level of inter-firm cooperation = .11; 

p<.001; [Table 7; Model 4]) are significant. These results evidence that Mo affects not only 

New product quality and Product visibility but also some other unobserved factors. 
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To visualize the regression results, we plotted 2 graphs on Figures 6 and 7. The dashed 

line represents New product performance of suppliers of niche platforms (Nintendo platform 

producer), the solid line represents New product performance of suppliers of mainstream 

platforms (Sony and Microsoft platform producers). The visual representation of results 

supports the conclusion that the effect of New product quality on New product performance of 

suppliers is higher for products of mainstream platforms while Product visibility is higher for 

products of niche platforms. 

The control variables considered in the study show the following results. New product 

performance is higher for suppliers that wait relatively longer for the product release (βSpeed of 

release = .079; p<.001); that come from North America; that release sequels (βSequel = .054; 

p<.001); during Christmas (βSeasonality = .070; p<.001), and in more competitive markets (βLevel 

of competition = .063; p<.001); and that work with publishers that have higher promotional power 

(βPromotional power = .144; p<.001). 
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Table 7. Regression results for New product performance of suppliers  

Independent variables 

Mediation Moderation 

Direct effect Mediated effect Moderated effect Moderated Mediation 

Model 1 Model 2 Model 3 Model 4 

The level of inter-firm cooperation .10*** 

(.04) 

.04*** 

(.04) 

 .05*** 

(.04) 

New product quality  .31*** 

(.001) 

.35*** 

(.001) 

.35*** 

(.001) 

Product visibility  .24*** 

(.001) 

.24*** 

(.001) 

.24*** 

(.001) 

Platform producers’ market strategy   .05*** 

(.04) 

.04*** 

(.04) 

Platform producers’ market strategy×New 

product quality 

  -.07*** 

(.002) 

-.08*** 

(.002) 

Platform producers’ market 

strategy×Product visibility 

  .06*** 

(.002) 

.03* 

(.002) 

Platform producers’ market strategy×The 

level of inter-firm cooperation 

   .11*** 

(.08) 

 

R Square .142 .330 .333 .344 

R Square adjusted .140 .328 .331 .341 

F change 61.678***a 985.304*** 418.624***a 58.029*** 

Number of observations 7074 7074 7074 7074 

Notes: 
* p<.05; ** p<.01; *** p<.001 

Control variables are not reported (but are used in the tests) 

Standardized coefficients are reported with standard errors in parentheses 

The detailed results are in Annex 2 

a - the model is compared with a null model (when the test is run only with the control variables) 
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Table 8. Results of Moderated Mediation with use of Hayes’ PROCESS 2.13.1 macro SPSS (Model 14) 

Hypotheses The effects Platform Size of the effect Hypothesis supported? 

- 
Total effect The level of inter-firm cooperation on New 

product performance of suppliers 
All 

.32*** 

(.04) - 

- 
Direct effect The level of inter-firm cooperation on New 

product performance of suppliers (when mediators are added) 
All 

.13*** 

(.04) - 

H1 

Indirect effect The level of inter-firm cooperation on New 

product performance of suppliers (New product quality) [no 

moderation effect] 

All 

08*** 

(.01) Partially 

H3a 
Indirect effect The level of inter-firm cooperation on New product 

performance of suppliers (New product quality) 

Mainstream 
.09*** 

(.01) 
Yes 

Niche 
.05*** 

(.01) 

H2 

Indirect effect The level of inter-firm cooperation on New 

product performance of suppliers (Product visibility) 

[no moderation effect] 

All 

.10*** 

(.01) Partially 

H3b 
Indirect effect The level of inter-firm cooperation on New product 

performance of suppliers (Product visibility) 

Mainstream 
.10*** 

(.01) 
Yes 

Niche 
.15*** 

(.02) 

Index of moderated mediation 

- 
New product quality  

-.03*** 

(.01) 
- 

- 
Product visibility  

.05*** 

(.02) 
- 

Notes: 

* p<.05; ** p<.01; *** p<.001 

Control variables are not reported (but are used in the tests)
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Figure 6. The effect of New product quality on New product performance of suppliers 

for distinct Platform producers’ market strategies 

 

Solid line – Mainstream market strategy (Sony and Microsoft platform producers) 

Dashed line – Niche market strategy (Nintendo platform producer) 
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Figure 7. The effect of New product visibility on New product performance of suppliers 

for distinct Platform producers’ market strategies 

 

Solid line – Mainstream market strategy (Sony and Microsoft platform producers) 

Dashed line – Niche market strategy (Nintendo platform producer) 

 

3.5.3. Robustness checks 

For the robustness check we applied a split sample test. We randomly selected 50% 

observations from the whole sample and ran the analyses with the identical to the main analyses 

models. The robustness check results are similar to the results of the whole sample analysis 

(see Table 9). 
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Table 9. Regression results for New product performance of suppliers (Robustness check) 

Independent variables 

Mediation Moderation 

Direct effect Mediated effect Moderated effect Moderated Mediation 

Model 5 Model 6 Model 7 Model 8 

The level of inter-firm cooperation .10*** 

(.06) 

.03* 

(.05) 

 .04* 

(.05) 

New product quality  .33*** 

(.00) 

.36*** 

(.00) 

.36*** 

(.00) 

Product visibility  .24*** 

(.00) 

.24*** 

(.00) 

.24*** 

(.00) 

Platform producers’ market strategy   .04** 

(.05) 

.04* 

(.05) 

Platform producers’ market strategy×New 

product quality 

  -.05** 

(.00) 

-.07*** 

(.00) 

Platform producers’ market 

strategy×Product visibility 

  .04* 

(.00) 

.02 

(.00) 

Platform producers’ market strategy×The 

level of inter-firm cooperation 

   .10*** 

(.11) 

 

R Square .147 .339 .341 .352 

R Square adjusted .142 .335 .336 .347 

Number of observations 3537 3537 3537 3537 
Notes: 

* p<.05; ** p<.01; *** p<.001 

Control variables are not reported (but are used in the tests) 

Standardized coefficients are reported with standard errors in parentheses 

The detailed results are in Annex 2 

a - the model is compared with a null model (when the test is run only with the control variables)
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3.6. Discussion and Conclusion 

In this study, we analyze the effect of the level of inter-firm cooperation on new product 

performance of suppliers. We explore how the effect of inter-firm cooperation is mediated by 

new product quality and product visibility and how this mediation is moderated by platform 

producer’s market strategy. The study shows that the deep integration into inter-firm 

cooperation positively impacts new product quality and product visibility. These findings 

support the general academic opinion about a positive role of inter-firm cooperation 

(Parmigiani and Rivera-Santos, 2011; Pollack et al., 2015; Sorenson et al., 2008) and extend 

the understanding of how precisely the positive influence of inter-firm cooperation is channeled 

into firms’ new product performance. 

The positive change in new product quality suggests that firms that are closely linked 

to platform producers may gain better access to certain resources than those firms that are more 

distant from platform producers. In industries similar to the console video game one, a platform 

provides a technological basis or a de facto standard for the suppliers of products (Hill, 1997). 

Suppliers, being aware about all technological aspects of platforms, release products that meet 

these aspects or technological requirements. However, access to general information about 

technological specification of a platform does not guarantee that suppliers will be able to apply 

all technological novelties of this platform and deliver new products of premium quality (John, 

2013). Suppliers may require detailed instructions from platform producers’ about how to use 

certain platforms features and how to adjust or optimize their products in order to maximize 

product quality (John, 2013). The results of this study show that access to such information or 

knowledge may vary in accordance with the intensity of inter-firm cooperation arrangements 

with platform producers. 

Similar to new product quality, the role of product visibility is also higher for suppliers 

that closely collaborate with platform producers. The latter are interested in having as many 
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product suppliers as possible to maintain or increase their install(ed) base, in other words, to 

support the interest among existing consumers in their platform and to attract new consumers 

(Suarez, 2004). Platform producers may equally benefit from each supplier that provides a 

unique product for their platforms and, therefore, they should support them equally. 

Nevertheless, the study shows that product visibility of independent suppliers is significantly 

lower as compared to those who are in a cooperation with platform producers. Such a difference 

demonstrates that suppliers leverage their inter-firm cooperation to a different extent and that 

platform producers are selective in their support in terms of product visibility. One of the 

explanations could be that in platform-based industries, platform producers aim to have 

exclusive, unique, products that are not available on other platforms (Lee, 2013). Such products 

in many cases are developed by suppliers that are formally owned by platform producers or 

their contractors while independent suppliers are free to develop products for different 

platforms. Under such circumstances, platform producers will benefit more from visibility of 

products of closely integrated suppliers compared to independent suppliers. This fact leads to 

different levels of support from platform producers and hence different product visibility. 

With these findings, the study contributes to the inter-firm cooperation literature in two 

ways. First, it shows that the level of new product performance of suppliers does not only rely 

on suppliers’ cooperation with platform producers, but also depends on the level of intensity 

of such cooperation (level of inter-firm cooperation). This evidence extends our understanding 

of the impact of inter-firm cooperation on new product performance and suggests to consider 

it not as a simple binary construct ‘cooperation vs. non-cooperation’ but as a construct that 

encompasses different levels of inter-firm cooperation (cooperation as an engagement with 

different levels of intensity). Second, the study shows how precisely and over what channels 

inter-firm cooperation influences new product performance. It shows that inter-firm 

cooperation enhances new product quality, which, in turn, affects product visibility and, via it, 
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new product performance. However, the partially mediated effect of the level of inter-firm 

cooperation by new product quality and product visibility implies that there are other 

unobserved factors impacting new product performance. This does not mean that the effects of 

new product quality and product visibility are negligible but implies that the power of other 

(unobserved) factors is also significant (e.g., Sivadas and Dwyer, 2000; Souder and Song, 

1997; Subin and Workman Jr., 2004; Yap and Souder, 1994). All in all, we believe that 

proposed conceptualization of inter-firm cooperation as multi-level phenomenon and 

consideration of its indirect impact on new product performance extend the existing knowledge 

in the inter-firm cooperation literature. 

Further in the study, we aimed to assess how persistent the effect of the level of inter-

firm cooperation on new product performance of suppliers with regard to the market strategy 

of platform producers. The goal was to show that the value of the inter-firm cooperation 

resource is contingent on external factors. It was driven by the criticism of the insufficiency of 

the monetary-based estimation of the resource’s value in the resource-based view 

(Kraaijenbrink et al., 2010). Our findings show that, indeed, the same inter-firm cooperation 

resource has a different value when the factor of the platform producers’ market strategy is 

added. With this finding, we suggest that further improvement of the value estimation of the 

inter-firm cooperation resource shall rely not only on the monetary metrics but also on its 

synergetic effect with other different but related factors. 

While considering the conditional effect of inter-firm cooperation, the study shows how 

market orientation (a market strategy) of one party may affect the performance of other parties 

within the inter-firm cooperative network. Two distinct types of market strategies (mainstream 

and niche) are often discussed in academic literature (Caillaud and Jullien, 2003; Cennamo and 

Santalo, 2013; Katz and Shapiro, 1994). Scholars mainly consider pros and cons of each of 

these strategies (Cennamo and Santalo, 2013) and pay less attention to their spillover effect. 
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Our study shows that there is a significant difference in the performance of suppliers operating 

on the mainstream and niche platforms. Suppliers of mainstream platforms perform better in 

product quality while suppliers of niche platforms perform better in product visibility. This 

difference implies that intense competition between suppliers of mainstream platforms forces 

them to innovate and develop products of premium quality. Suppliers of niche platforms, in 

turn, lack such intense competition and focus more on product promotion via leveraging 

product visibility. In other words, the study shows that in mainstream markets firms may be 

more innovative in technological advancements while in niche markets firms may be more 

innovative in product promotion. Future research focusing on studying exogenous effects of 

competitive environments on firms’ innovation activities may benefit from this study. 

The study also brings valuable insights for practitioners. In the current technologically 

diverse and dynamic world, it is challenging for firms to decide with whom to cooperate and it 

is difficult to predict what outcomes such cooperation will bring. Based on the findings of this 

study, R&D/project managers of established firms (product suppliers) may decide and predict 

(1) to what extent to cooperate with their partners; (2) what segments of their value chain will 

be improved (product development or product promotion/distribution) with regard to the type 

of markets. R&D/project managers of new or small independent firms (product suppliers) are 

flexible to provide products for mainstream and niche platforms. Using the results of this study, 

mangers of such firms may benchmark their competencies related to new product quality and 

product visibility and then decide which market or platform to approach. The study also 

provides valuable knowledge for platforms producers that control their portfolio of suppliers 

and want to adjust it in accordance with their strategy and competencies. Thus, producers of 

mainstream platforms may enhance product visibility of those suppliers that managed to 

develop products of premium quality but failed to make them visible. Producers of niche 
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platforms may find ways to encourage their suppliers invest more in R&D rather than in 

promotional activities. 

There are also some limitations. The sample size and methods of the data analysis make 

the results robust. However, additional qualitative studies or survey research may explicitly 

explain the results. The difference in impacts of the level of inter-firm cooperation, new product 

quality and product visibility regarding the strategies of platform producers needs additional 

explanations. We based our conclusions on existing literature, empirical analysis and our 

intuition, while an in-depth qualitative study may provide better insights in explaining the 

differences. The study also does not discuss other potential factors that mediate the effect of 

the level inter-firm cooperation. Partial mediation clearly indicates that there are other 

mediators; hence, it is necessary from the theoretical and practical perspectives to know what 

those mediators are in this specific context. The study also addresses only two types of firms’ 

market strategies or two types of platforms. Additional consideration of oligopolistic, 

monopolistic or fair competition types of markets may bring new inter-firm cooperation cases 

and improve the understanding of the spillover effect of a market strategy of one party 

(platform producers) on new product performance of others (suppliers).  

 

 

 

 

 

 

 

 

 



92 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



93 
 

CHAPTER 4. Refocus Fast but Release Slowly. 

Implications for New Product Quality and Sales 

 

Abstract: In dynamic high-tech industries, firms have to determine when they shift from an 

existing to a new technology/platform. In this study, we investigate how the timing of this shift 

in focus impacts new product quality and consequently product sales. We hypothesize that (a) 

a quick refocus may increase the performance of new products released for existing platforms 

as firms may benefit from a positive new-knowledge spill-over effect and (b) firms may 

increase this positive spill-over effect if they spend more time on mastering and incorporating 

the new knowledge. To empirically study this issue, we focus on the platform-based video 

game industry. Using a sample of 1292 firms and 7074 product introductions between 1995 

and 2014 on 11 different generations of platforms (3 main market platform developers), we 

find that a quicker shift to a new platform/technology (new platform commitment) improves 

the quality of products released for existing generations of platforms and that its impact is 

moderated by the time that firms spend on R&D (time-to-react): the improvement is larger 

when firms are slower to react. We also reveal that new product quality mediates the positive 

effect of new platform commitment on product sales.  

4.1. Introduction 

Gradual digitization of value chains has shortened product lifecycles and increased the 

dynamics and unpredictability of industries. In dynamic platform-based industries, the time to 

develop products may exceed the life span of the platform itself, thereby leading to a risk that 

products will become obsolete even before they are released. To avoid this, firms may (1) 

accelerate their NPD process and release products within the life span of the existing platform 

(Chen et al., 2012; Vesey, 1992), or they (2) may try to benefit from new platform technologies 
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by adopting them for products released on the existing platform (Napoli, 2010). Both ways 

require (time) investments. An attempt to release products within the life span of a platform 

involves a time-consuming and well-structured NPD process (Swink and Song, 2007). The 

attempt to adopt and benefit from new platform technologies will inevitably force firms to 

invest time in mastering new production techniques, acquiring new knowledge, developing and 

experimenting with prototypes (Amsden and Tschang, 2003; Carbonell and Rodriguez, 2006). 

A quick refocus may affect the performance of existing products as it steers firm’s attention to 

the new technologies and causes de-investments in the existing ones (Granstrand et al., 1992). 

Thus, firms have to consider whether a prompt adoption of the new technologies is worthwhile. 

We hypothesize that by quickly shifting to new technologies, firms leverage on new techniques 

and new knowledge while extensive time that is spent on mastering these new technologies 

helps improving quality of products released on the existing platforms. 

A wide array of studies has analyzed how firms act in technologically dynamic and 

knowledge intensive industries (Karim et al., 2016); how dynamic industries affect firms’ NPD 

process (Calantone et al., 2003); and how firms adjust their NPD strategies in order to benefit 

from dynamic industries (Karim et al., 2016). These studies confirm that the speed of reaction 

to a new technology plays a crucial role in these processes. The speed of reaction (from now 

on: ‘time-to-react’) includes the speed of adoption of new technologies and release of products 

based on new technologies or new platforms (Afuah, 2004; Rasmusen, and Yoon, 2012). 

Recent studies have made noticeable progress in reflecting benefits and drawbacks of firms’ 

quick reaction on technological changes, like the emergence of new generations of platforms. 

For example, Kiss and Barr (2017) show that firms benefit more from a quick NPD process 

when industries are knowledge intensive and dynamic while a slow NPD process is more 

beneficial for stable, low-growth and less dynamic industries. A main omission of the current 

academic literature lies in the narrow approach to the definition of a time-to-react strategy in 
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the context of platform succession. Scholars have considered the (dis)advantages when firms 

quickly release products based on new technologies (Lieberman and Montgomery, 1998; 

Markides and Sosa, 2013), however, much less is known about the shift from the existing 

platform to a new one. Most studies do not consider the transition period when the old and new 

platforms coexist and do not evaluate how firms’ actions based on the commitment to a new 

platform and the timing for product release affect firms’ performance. By filling in this research 

gap, this study is unique in a sense that it disentangles two time-related factors, -the time-to-

react and firms’ commitment to the shift to a new platform (from now on: ‘new platform 

commitment’)- and assesses their indirect impact via new product quality on product sales. 

The shift from the existing platform to a new one may require not only the acquisition 

of new knowledge but also unlearning of some existing knowledge and balancing R&D 

activities (Cegarra-Navarro et al., 2011). However, if firms simultaneously develop products 

for multiple generations of platforms unlearning becomes more complex, if not impossible. 

This raises the question of how fast firms need to reorient from the existing platform to a new 

platform - in terms of the ratio of products released for the existing platform relativly to 

products for the new platform - in order to improve new product quality. In this sense new 

platform commitment stands for the extent to which firms develop products for a new platform 

rather than for the existing one. Based on the discussed research gap in the literature, the main 

objective of this study is to determine how new product quality and product sales vary for firms 

with different levels of new platform commitment, and how the time-to-react (in releasing a 

product after the introduction of the platform) impacts this relationship. 

The study, firstly, contributes to the literature that focuses on the impact of new 

platform commitment on firms’ new product quality and product sales (Adner and Kappor, 

2009; Krishnan and Bhattacharya, 2002; Narver et al., 2004), and knowledge-related literature 

(Caner and Tyler, 2014; Eggers, 2012; Katila and Ahuja, 2002). It extends existing knowledge 
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by studying the spillover effect of new knowledge on existing obsolescent products. Despite 

the fact that some firms release products for existing and new generations of platforms 

simultaneously, only a few scholars have studied the impact of such new platform commitment 

on new product performance (for notable exceptions, see Adner and Snow, 2010; Bourreau et 

al., 2012; Cha, 2013). These studies consider the incentives to shift from an old to a new 

technology, how the access regulation affects willingness of firms to shift from an old to a new 

technology (Bourreau et al., 2012), how a new technology may enhance performance of an old 

technology (Adner and Snow, 2010), how the coexistence of old and new platforms affects 

consumers’ product perceptions and why consumers favor one platform over another one (Cha, 

2013). Building on these studies, we broaden the perspective by showing how firms’ new 

product quality and product sales are affected when firms go through a transition from the 

existing to a new generation of platforms. More precisely, it shows that firms’ commitment to 

a new platform affects new product quality and consequently, sales of products released for the 

existing platform. 

Secondly, based on the concept of the first-mover (dis)advantage, the study contributes 

to the literature that focuses on the speed of utilization of new technologies and the speed of 

product release (Fisch and Ross, 2014; Higon, 2016; Rasmusen and Yoon, 2012). We show 

that time-to-react moderates the relationship between new platform commitment and new 

product quality. Our findings bring new knowledge in understanding when a slow product 

release (second-mover) is more beneficial than a quick one (first-mover). Findings clearly show 

that the moderating effect of time-to-react significantly differs when firms commit their NPD 

to new technologies to a larger extent. Firms that start applying new technologies will benefit 

more from their new products released on the existing platform if they act slowly rather than 

quickly. 
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Thirdly, the study contributes to the literature that focuses on the relationship between 

new product quality and product sales (revenue, market share, profit). In such studies, scholars 

consider new product quality as a mediating factor that transfer the effect of other factors to 

product sales (e.g., Paladino, 2008; Sethi, 2000; Smith and Wright, 2004). In this study we 

further elaborate on the main, mediating and moderating factors that affect firms’ performance 

in terms of product sales. We provide empirical evidence of a positive mediated moderation 

effect (the effect of new product quality is moderated by time-to-react) of new platform 

commitment on product sales. The fully mediated effect evidences that new platform 

commitment alters new product quality which in turn affects product sales. 

To test our conceptual model, we use data from the console video game industry. The 

video game industry is a global, rapidly growing, platform-based, dynamic industry featured 

by products with short and long technology/product life cycles and coexisting platforms of 

different generations. Hundreds of new firms enter the industry, and thousands of new products 

are released each year (Aoyama and Izushi, 2003; Izushi and Aoyama, 2006). The industry 

represents a suitable case for the operationalization of the constructs lying within the study’s 

interest. 

In the following sections of this study, we present (1) the conceptual and theoretical 

groundings of the study; (2) hypotheses; (3) methodological approach; (4) results of the 

analysis; (5) general discussion of the results and conclusions regarding theoretical and 

practical implementations of the study. 

4.2. Conceptual Background 

NPD comprises activities related to the acquisition of knowledge and its utilization that lead to 

the creation of new or improvement of existing products (Beverland et al., 2016; Kiss and Barr, 

2017). NPD highly depends on technological dynamics and volatility within the industry 



98 
 

(O’Reilly and Tushman, 2013). In general, technologically dynamic and unstable industries 

require from firms more flexibility and risky actions that facilitate their effective performance 

within such environments (Cepeda and Vera, 2007; Eisenhardt and Martin, 2000). Firms’ 

abilities to cope with technologically unstable environments may improve their new product 

quality and overall new product performance, and an extensive resource base may secure their 

market position (Katkalo et al., 2010). These abilities may also reflect on firms’ new platform 

commitment (Gumusluoglu and Acur, 2016). 

Markets with high technological turbulence and frequent introduction of new 

technological standards or platforms force firms to continuously learn and master new 

production (business) techniques. Anticipating new platforms, firms may acquire new 

knowledge and new techniques, while still exploiting the existing generation of technologies 

(Pae and Lehmann, 2003). In such contexts, the main challenge for firms is an appropriate 

allocation of NPD projects for both existing and new generations of platforms. Firms that base 

their NPD strategy solely on the existing platform may benefit more in the short run (Petrick 

and Echols, 2004), as they may quicker release new products, exploit accumulated knowledge, 

get access to promotion and distribution channels, establish and exploit a dominant design. In 

the long run, such firms may, however, lose flexibility and ability to shift to a new platform 

when it is required (Christensen, 1997). This inflexibility may cause a knowledge deficiency 

vis-à-vis competitors and may harm firms’ new product quality and financial performance 

(product sales). To balance the risks during the transition from an old to a new technology, 

most firms diversify their NPD strategy (Markides and Sosa, 2013) and release new products 

for both the existing and the new platform. In other words, firms commit their NPD to new 

technologies or platforms while avoiding negative impacts of technological changes and 

benefiting from new opportunities at the same time (Talke et al., 2010). 
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Firms try to find the right balance between embracing the existing and new 

technologies. Some studies show that excessive technological diversification may harm overall 

firms’ product performance (Hitt et al., 1994; Katila, 2002; Palich et al., 2000). Firms’ may not 

be able to improve existing values or deliver new values because of the dispersion of their 

resources, lack of explorative and exploitative focus on one specific platform, and absence of 

understanding how to apply knowledge related to each platform (Hitt et al., 1994; Katila, 2002). 

In addition, shifting to an immature generation of a platform that turns out to be a not much 

better platform than the existing platform may harm overall new product performance of a firm 

(Krishnan and Bhattacharya, 2002). Adoption of the immature platform may also be risky for 

product developers if it does not manage to attract a critical mass of users (Douthwaite et al, 

2001; Parasuraman, 2000). On the other hand, focusing only on one platform (either the 

existing or the new one), also known as technological specialization (Garcia-Vega, 2006), may 

lead to underdevelopment of firms’ knowledge and competitive capabilities. Hence, firms are 

forced to diversify their product/technology portfolio via committing a part of their NPD 

process to a new generation of technologies in order to be sustainable and maintain their 

competitive capabilities (Palich et al., 2000). 

Studies addressing the influence of firms’ inclination to the shift from an existing 

technology to a new one, and the influence of the time-to-react factor on new product 

performance show mixed results (Schultz et al., 2013). One stream of the literature suggests 

that more slow and structured NPD processes improve NPD performance (Shankar et al., 1998; 

Swink and Song, 2007), because of a greater opportunity to acquire and master new knowledge 

and expertise, test and experiment with prototypes, learn from mistakes of competitors, and 

better explore market needs (Boeker, 1989). Supporters of a slow-paced product release 

strategy claim that the fast-paced product release is associated with opportunistic behavior of 

firms to obfuscate their limited capacity to invest and build high quality products (Dobrev and 
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Gotsopoulos, 2010). Such firms do not have sufficient time and resources available for learning 

and mastering all aspects of a new technology or a platform (Kiss and Barr 2017). Supporters 

of the fast-paced product release (Lieberman and Montgomery, 1998; Suarez and Lanzolla, 

2007) argue that firms may quickly learn and gain competitive benefits from the new 

technology due to a faster delivery of new value and advancement of consumers’ loyalty. In 

line with these streams, we hypothesize that the interplay between new platform commitment 

and time-to-react may positively affect new product performance of firms. Our conceptual 

model is depicted in Figure 8. 

 

 

 

 

 

 

 

Figure 8. Conceptual model 

 

The conceptual model argues that new platform commitment has an indirect positive 

impact on new product sales that is mediated by new product quality. Next, it hypothesizes that 

time-to-react moderates the mediated relationship between new platform commitment and 

product sales. This moderation grounds on the arguments that there is an interplay between 

how much firms shift towards a new platform and how much time firms use to develop a new 

product for the existing platform (time for learning, adopting new technologies, adjusting their 

organizational structure, testing or experimenting and other related production activities). 

Thus, an increase in time-to-react (more time is spent by a firm on new product development 
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for the existing platform) leads to improvements in new product quality and, consequently, to 

an increase in product sales.  

4.3. Hypotheses 

4.3.1. The relationship between New platform commitment and New product 

performance  

Although NPD strategies are usually coupled with a certain project or product (Zhang et al., 

2009), in dynamic industries, firms are forced to diversify their product range and commit their 

NPD to a portfolio of products rather than to a single product (Chao and Kavadias, 2008). Such 

an inclusive NPD strategy means that firms need to consider the possibility of simultaneous 

use of technologies of different generations (increase new platform commitment), which is a 

challenging task for firms to master (McCarthy et al., 2006). 

The impact of new platform commitment on product performance is not straightforward 

and it can be either positive or negative. Since firm resources are limited, firms face a dilemma 

of how to gain an access to new and redistribute existing resources among projects or products 

in a way that allows benefiting from the existing technology and laying foundations for a new 

technology or a platform. In other words, it is challenging to strike the right balance between 

the existing and new projects or products (Engwall and Jerbrant, 2003). The newly required 

critical resources (such as experience and knowledge) are not easy to transfer from existing 

capabilities and difficult to acquire promptly from external sources (Goh, 2002). Hence, firms 

are forced to shift from the existing to a new platform. This means that by mastering a new 

platform firms intensify new knowledge acquisition and new experience gaining, which goes 

at the expense of the existing platform (Subramaniam and Youndt, 2005). Increase in new 

platform R&D expenses that are reserved for existing platforms do not necessarily negatively 

impact new product quality and sales on existing platforms. 
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Investments in a new platform may also positively impact existing projects or products 

(Nerkar, 2003). New technologies related to a new platform may provide examples of solutions 

for prior problems that can be applied to the existing platform too (Hargadon and Sutton, 1997; 

Nerkar, 2003). They may also reveal how new product quality can be improved, even if these 

new products are based on the existing technologies (Hargadon and Sutton, 1997). In most 

cases, a technology is a complex frame that consists of different connected sub-technologies 

(Faems et al., 2005). When a new radical sub-technology is introduced, other components may 

only be incrementally adjusted. Some of such adjustments may be introduced not only to a new 

radical sub-technology but also to the existing one (Faems et al., 2005). Therefore, an enriched 

knowledge base may bring benefits to new products based on the existing and new platform, 

and may lead to an improvement of their quality. 

New product quality, in turn, is one of the main factors that influence product sales 

(Hunt and Morgan, 1995; Paladino, 2008; Smith and Wright, 2004). A high level of new 

product quality implies that products meet consumer expectations and satisfy existing and new 

consumer needs (Matzler and Hinterhuber, 1998). Satisfaction of consumer needs reduces the 

price elasticity, making consumers’ more willing to buy new products and pay more for them, 

which, at the end, results in higher revenues for firms (Matzler and Hinterhuber, 1998). Based 

on our arguments above, we assume that the higher new platform commitment is, the higher is 

the performance of newly released products: 

Hypothesis 1. There is a positive effect of new platform commitment on product sales, which is 

mediated by new product quality.  

4.3.2. Moderating effect of time-to-react on the NPD-performance relationship 

To develop new products firms may quickly adopt new technologies (innovator strategy) or 

continue using existing ones until new technologies are well established in the market (wait-

and-see strategy) (Rasmusen and Yoon, 2012). Firms assess benefits from a new technology 
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or a new platform differently and therefore, they may act differently while deciding how and 

when to utilize a new technology or start a new project for a new platform (Christensen, 1997). 

The difference in time-to-react across firms also depends on how firms shift to a new platform. 

Either it can be a well-known well-mastered and routinized process or it can be a new 

improvisation-based process (Moorman and Miner, 1998).  

The effect of time-to-react on new product quality and product sales has been widely 

studied in the literature. Embracing the concept of the first-mover (dis)advantage (Higon, 2016; 

Lieberman and Montgomery, 1998; Suarez and Lanzolla, 2007), scholars argue that first-

movers may promptly acquire competitive advantage and increase their market share due to 

the fast market entry and new product value proposition. On the other hand, followers or second 

movers may avoid risks and costs that accompany promotion of a new-to-the-world immature 

technology/product and only release new products when the new technology is proven to be 

superior to the prior one and is widely accepted by customers (Anderson and Tushman, 1990; 

Tushman and Anderson, 1986). We assume that firms with varying levels of new platform 

commitment may differently benefit from fast or slow time-to-react. Once firms have started 

to adopt and familiarize themselves with new technologies (increase new platform 

commitment) they may leverage this new knowledge and improve new product quality for 

existing platforms to a greater extent if they invest more time for mastering of this new 

technology. 

The process of adoption of a new platform can be complex and resource demanding; 

therefore, fast time-to-react may negatively affect new product performance (Kerin et al., 

1992). Time-to-react implies not only abilities of firms to quickly release a new product but 

also abilities to learn quickly, gain new knowledge from other fields, retain a new market 

advantage and be able to refocus if a new product fails (Bosch et al., 1999; Franco et al., 2009). 

However, a quick adoption of new platform technologies does not always guarantee a higher 
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new product performance. Besides adoption, firms have to assimilate and, if necessary, 

transform new knowledge (Todorova and Durisin, 2007). Assimilation and transformation of 

new knowledge means that firms have to alter their routines in a way that allows adopting and 

recombining existing and new knowledge (Camison and Fores, 2010; Flatten et al., 2011). 

Depending on the complexity of technologies, such a transformation may require extensive 

time for its realization. Subsequent systematization and coordination of existing and new 

knowledge (Zollo and Winter, 2002) may also require investments of time, which is a scarce 

resource for any firm.  

Learning, assimilation and transformation of new knowledge may be easier in stable 

environments (Thornhill, 2006). Such environments are more predictable for firms and the 

adoption of new knowledge is usually a well-structured and routinized process (Krogh et al., 

2012). Firms know how to cope with uncertainties that are caused by new technologies and 

know how to adjust their activities and routines in order to support or improve new product 

performance. Firms in such environments apply a slow rather than a fast time-to-react strategy 

(Kiss and Barr, 2017). In technologically dynamic industries (such as the video game industry), 

where technologies and platforms change frequently, firms may react either fast or slow. 

The difference in time-to-react in technologically dynamic industries can be partially 

explained by different motivations of firms. Some firms act very quickly and release products 

fast trying to achieve a first-mover advantage, increase market share and gain market 

dominance (Fisch and Ross, 2014; Lieberman and Montgomery, 1988; Peres et al., 2010). 

Other firms, fearing that their competencies can be disrupted by a new platform or a 

technology, abandon the existing platform and shift to a new one (Day and Schoemaker, 2000). 

However, the fast product release (time-to-react) in a technologically dynamic industry can be 

harmful: fast time-to-react may negatively affect new product quality (Cohen et al., 1996). If 

firms try to avoid this negative effect and improve new product quality, they might need to 
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spend more time on product development (Crawford, 1992). Thus, firms face a dilemma 

whether to react quickly and release new products quickly with uncertain new product quality 

or wait, invest time in R&D and release products with more superior quality. 

In both technologically stable and dynamic industries, firms need to balance between 

the existing and new platforms and decide about the level of new platform commitment. We 

hypothesize that slow time-to-react may positively affect the relationship between new 

platform commitment and new product quality. When new platform commitment is high, it can 

be wise to leverage this knowledge advantage and release a new product for existing platform 

slowly. We believe that by quickly releasing new products for the existing platform, firms lose 

the opportunity to benefit from knowledge and experience acquired from mastering of the new 

platform. Therefore, a slow time-to-react may bring more benefits than a fast one. We 

hypothesize the following: 

Hypothesis 2. Time-to-react moderates the relationship between new platform commitment and 

new product quality; the relationship becomes stronger when firms take more 

time to develop new products.  

4.4. Methods 

4.4.1. Setting and Data 

To test our hypotheses, we use data from the console video game industry. The video game 

industry is a global, rapidly growing, platform-based, dynamic industry that contains products 

with short and long technology/product life cycles. The size of the industry is over 108.9 billion 

U.S. dollars (Newzoo, 2017). The size of firms varies from small with 1-2 employees to large 

with network of connected studios and thousands of employees. The industry is characterized 

by frequent (numerous) releases of new video games, and by frequent emergence of new 

technologies and platforms. 
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The data contain information about video game developers that develop and promote 

video games; platforms that are used by video game developers; time-to-react; quality of video 

games; the level of sales of video games and other product related data. We also gathered and 

merged firms’ specific data (age, location, experience) from publicly available web-resources 

(GameRankings; GiantBomb; MobyGames; Statista; VGchartz;)14. Other web-resources were 

used to fill in missing data (IGN and LinkedIn)14. The data cover the period between 1995 and 

2014. The sample comprises 7074 observations. descriptive statistics are displayed in Tables 

10 and 11. 

4.4.2. Measures 

Dependent variable: 

Product sales is measured as the number of video game units sold on the existing 

platform. This continuous variable is log-transformed due to its skewness. 

Independent variable: 

New platform commitment reflects the ratio of the number of video games developed 

for a new platform to the total number of video games developed for the existing and new 

platforms together at the moment when the focal video game is released. We operationalize 

this variable as follows: (1) we took the average time-span to develop a video game for a 

platform (console) from the Report of Canadian Entertainment Software Association for 2015, 

which is 485 days; then (2) we took a date of a video game release, counted back in time 485 

days from this date to determine the possible start date of the product development. This was 

done for each observation (a video game) [see Figure 9]. Then (3) we checked whether a firm 

started developing other video games between the estimated start date of product development 

                                                           
14 GameRankings (www.gamerankings.com); GiantBomb (www.giantbomb.com); IGN 

(www.ign.com); LinkedIn (www.linkedin.com); MobyGames (www.mobygames.com); 

Statista (www.statista.com); VGchartz (www.vgchartz.com). 

http://www.gamerankings.com/
http://www.giantbomb.com/
http://www.ign.com/
http://www.mobygames.com/
http://www.statista.com/
http://www.vgchartz.com/
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and the date of product release of the focal video game. The start of product development of 

other video games was estimated analogically to the focal video game (see Step 2). As a next 

step (4) we counted the number of video games launched between the dates of the start of 

development and the product release of the focal video game. Then (5) we identified the 

generation of platforms (existing or new) for which these games were launched. Lastly, (6) we 

estimated the ratio between products launched for the existing and the new platform and use 

this as the proxy for new platform commitment. 

Mediator: 

New product quality is a continuous variable ranging from 0 (lowest quality) to 100 

(highest quality). This variable reflects a merged (congregated) expert assessment of video 

game quality (e.g., Elliott and Simmons, 2008; Hennig-Thurau et al., 2006). Experts assess 

technological advancements; complexity; originality; novelty; innovativeness of video games 

and assign corresponding scores. 

Moderator: 

Time-to-react is a continuous variable that reflects the number of months elapsing 

between the release of a platform15 and the release of a new video game. 

Control variables: 

To make the results of the analysis more reliable, we control for relevant other factors, such as 

(1) firms’ characteristics: (a) Firm’s age (in months); (b) Geographical location (3 main 

regions: North America, Europe and other countries); (c) Breadth of experience (number of 

different generations of platforms (across one platform) for which a focal firm has released 

                                                           
15 This is the question of conceptualisation but in our study, we consider such platform as an 

existing one. We consider as new platforms those which are not released in the market 

(however, their future release can be known in advance). This is a relative perception of a 

phenomenon regarding time. The same platform can be considered as new on the date of its 

release (or when it is not released) but it is considered as an existing immediately after its 

release.  
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video games); (d) Depth of experience (number of video games released by a focal firm for 1 

generation of 1 platform); (e) Number of developed products (the total number of video games 

developed by a focal firm); (f) Level of integration of video game developers with publishers 

(tightness of inter-firm cooperation links); (g) Number of platforms per firm (number of video 

game platform producers for whom a focal firm releases video games) (2) product 

characteristics (h) Genre of video game (video games are allocated in 7 main genre categories); 

(i) Number of critical reviews (number of official critical reviews published on game-related 

websites for each video game); (j) Promotional power of publishers (overall number of video 

games released by a video game publisher16); (k) Sequel (new title of a video game or 

continuation of the established one); (l) Number of platforms per single video game (number 

of video game platform developers for whom a focal video game is released); (3) industry 

characteristics (m) Seasonality of sales (dummy variable that reflect 2 top months of sales in 

the industry: November and December); (n) Platforms (consoles) sales (number of platform 

sold per year); (o) Level of competition (total number of video games released across platforms 

per year). 

 

 

 

 

 

 

 

 

                                                           
16 A video game publisher is a company that promotes, distributes and sells video games 

developed by video game developers. Platform developers or video game developers can also 

be a video game publisher. 
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Table 10. Descriptive statistics for frequencies and proportions of categorical variables  

Variables 

The level of inter-

firm cooperation 
Breadth of experience 

Number of platforms per 

product 

Number of platforms per 

supplier 

Cat. Freq. % Cat. Freq. % Cat. Freq. % Cat. Freq. % 

1 6607 93.5 0 1549 21.9 1 3675 52.0 1 870 12.3 

2 
156 2.2 1 2136 30.2 2 2077 29.4 

2 1372 19.4 

3 
311 4.4 2 2603 36.8 3 1322 18.7 

3 4832 68.3 

 
  3 750 10.6    

   

 
  4 36 .5    

   

Notes: 

In the variable ‘The level of inter-firm cooperation’, category ‘1’ reflects low integration – fully independent 

suppliers, category ‘2’ reflects intermediate integration – subcontracted suppliers working on a work-for-hire 

basis, category ‘3’ reflects high integration – suppliers owned by a platform producer. 

In the variable ‘Breadth of experience’, each category reflects the number of different generations of platforms 

mastered by suppliers. 

In the variable ‘Number of platforms per product’, each category reflects the number of different platforms 

(different platform producers) for which an exact product was released (the same video game can be released for 

different platforms, it is called a ‘cross-platforming’ strategy) 

In the variable ‘Number of platforms per supplier’, each category reflects the number of platform producers 

(platforms) with whom a supplier cooperates. 
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Table 11. Descriptive statistics and the Correlation matrix 

 Variables Min Max Mean 
Std. 

Deviation 
1 2 3 4 5 6 7 8 9 10 11 12 13 

1 The level of inter-firm 

cooperation 
1 3 1.11 .429              

2 New product quality 30.25 100.00 68.78 13.57 .13***             

3 Product sales_LOG -2.00 1.91 -.56 .58 .17*** .46***            

4 New platform commitment 0.00 .91 .04 .15 .04*** .04*** .02           

5 Time-to-react 0 132 41.10 24.79 -.00 -.04*** .02 .43***          

6 Age 1 1065 183.43 130.57 -.01 .06*** .06*** .06*** .04***         

7 Product visibility 1 108 23.75 18.87 .17*** .46*** .42*** -.13*** -.16*** .02        

8 Promotional power 1 1245 497.32 390.57 .22*** .24*** .29*** .09*** .00 .08*** .21***       

9 Depth of experience 
1 150 5.57 9.01 .07*** .10*** .09*** .27*** .33*** .38*** -.06*** .16***      

10 Breadth of experience 
0 4 1.38 .96 .11*** .08*** .16*** .09*** .07*** .42*** .05*** .17*** .31***     

11 Number of platforms per 

product 1 3 1.67 .77 -.19*** .02 .02 .07*** .09*** .05*** .00 .05*** .01 .16***    

12 Number of platforms per 

supplier 1 3 2.56 .70 -.44*** -.02 -.03*** .07*** .01 .23*** -.05*** .01 .12*** .22*** .39***   

13 Number of developed 

products (in the past) 
0 265 10.40 20.44 .10*** .11*** .13*** .11*** .16*** .47*** .01 .19*** .76*** .48*** .04*** .12***  

14 Level of competition 11 2058 988.07 466.67 -.01 -.12*** .04*** -.04*** .06*** .08*** .02 .01 .02 .22*** .18*** .09*** .07*** 

 Notes: 

N = 7074; * p<.05; * p<.01; ** p<.001 

Dichotomous variables are not reported in the matrix 

Level of competition reflects a number of video games that released within a year. The minimum value of the Level of competition is explained by the fact that PS was 

released in December 1994 and only 11 video games for it were released that year. Moreover, there were no matching platforms from other developers in 1994. 
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Figure 9. Operationalization of New platform commitment
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4.4.3. Estimation approach 

We use a causal steps technique based on Baron and Kenny (1986) and Muller et al. (2005) 

approaches. We test (1) an indirect effect of New platform commitment on Product sales, which 

is fully mediated by New product quality; (2) a mediated moderation effect (by Time-to-react) 

of New platform commitment on Product sales via New product quality. Before estimating the 

moderation effect, we mean-centred the independent variable and the moderator. 

The following models are applied for the analysis: 

First, to test the direct effect of New platform commitment on Product sales we use the model 

(Equation 8): 

(8) Y = a8 + b8X + ɛ8 

Second, to test the direct effect of New platform commitment on New Product quality we use 

the model (Equation 9): 

(9) Me = a9 + b9X + ɛ9 

Third, to test the effect of New platform commitment via New product quality on Product sales 

we ue the model (Equation 10): 

(10) Y = a10 + b10X + c10Me + ɛ10 

Fourth, to test the moderated effect (Time-to-react) of New platform commitment on New 

product quality we use the model (Equation 11): 

(11) Me = a11 + b11X + d11Mo + f11XMo + ɛ11 

 

Lastly, to test the mediated moderation effect we use the model (Equation 12): 

(12) Y = a12 + b12X + c12Me + d12Mo + f12XMo + ɛ12 
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Alternatively, we use Edwards and Lambert’s (2007) the First Stage Moderation model that 

test our conceptual model differently (Equation 13): 

(13) Y = a + bX + dMo + XMo + ɛ 

The results are presented in Table 12. For the estimation of the mediated moderation, we also 

applied test of Hayes’ PROCESS 2.13.1 macro (Macro-Model 7) in SPSS (Table 13). 

4.5. Results 

The results of the regression analysis support Hypothesis 1 postulating that an increase in New 

platform commitment leads to an increase in new product quality, which, in turn, has a positive 

effect on product sales. We found that New platform commitment positively influences New 

product quality (BNew platform commitment = 4.158; p < .001, [Model 1; Table 12]) and found that 

New product quality positively influences Product sales (BNew product quality = .013; p < .001 

[Model 5; Table 12]). The mediation analysis shows that the effect of New platform 

commitment on Product sales (BNew platform commitment = .059; p = .155 [Model 6; Table 12]) is 

fully mediated by New product quality (BNew product quality = .013; p < .001 [Model 6; Table 12]), 

as it absorbs all of the effect of commitment on sales. 

The results also support Hypothesis 2 postulating that Time-to-react moderates the New 

platform commitment - New product quality relationship. This positive relationship becomes 

stronger when firms take more time to develop new products (for the existing platform) (BNew 

platform commitment×Time-to-react = .096; p = .024 [Model 2; Table 12]). Figure 10 shows the 

moderation effect. The three lines represent slopes of the change in new product quality for 

firms with different values of time-to-react. The dashed line stands for the mean value of time-

to-react (41 months), the solid line stands for the ‘minus 1 standard deviation’ value of time-

to-react (16 month) and the dash-dot line stands for the ‘plus 1 standard deviation’ value of 

time-to-react (66 months);  In addition, Product sales are also enhanced when firms take more 
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time for product development (BNew platform commitment×Time-to-react = .009; p < .001 [Model 4; Table 

12]) In spite of the fact that Model 6 shows a fully mediated effect of New platform 

commitment on Product sales via New product quality, Model 7 shows that the mediation is 

only partial when the interaction term of New platform commitment×Time-to-react is added to 

the model. Both the interaction term of New platform commitment×Time-to-react (BNew platform 

commitment×Time-to-react = .007; p < .001 [Model 7; Table 12]) and New product quality (BNew product 

quality = .013; p < .001 [Model 7; Table 12]) remain significant. These results provide evidence 

that, besides New product quality, Time-to-react also affects other activities of firms. 

4.5.1. Robustness checks 

To check how robust the findings are, we run additional tests. First, we check how sensitive 

the model is for different sample specifications. We run analyses for: (1) firms that had released 

at least one product prior to the release of the focal product [Table 15; Annex 3]; (2) firms that 

apply a reactive NPD strategy and start developing new products after the emergence of a new 

platform [Table 16; Annex 3]; (3) firms that have already released one product prior to the 

release of the focal product and that apply the reactive NPD strategy [Table 17; Annex 3]. The 

results of these tests are consistent with the main results. To verify our approach towards the 

estimation of the moderation and mediation effects, we also applied the PROCESS Macro, 

Model 7 in SPSS (Hayes, 2015). In this analysis Hayes (2015) applies similar variable 

compositions to Models 2 and 6 (Table 12); tests and reports the values of the conditional 

indirect effect of New platform commitment on Product sales at 3 different levels of Time-to-

react (the Mean, lower and upper values defined by the distance of one standard deviation). 

The results qualitatively are the same as in Models 2 and 6 (Table 13). 

In addition to the main conceptual model, we tested an alternative model (see Figure 

11, Annex 3). One may argue that the time-to-react construct may also moderate the 

relationship between new product quality and product sales. Indeed, firms may develop a 
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product of high quality and then use time (postpone a product release) in order to increase 

product awareness via advertisements, active promotion and other marketing activities. This is 

a practical behavior based on the strategic choice to postpone product release and enter the 

market only when product demand has formed. It is also possible that time-to-react moderates 

both the relationship between new platform commitment and new product quality as well as 

the relationship between new product quality and product sales, because firms may equally 

manipulate with time at the production and marketing stages. These two additional assumptions 

are possible scenarios but not in the context of this study. The main reason is that, similarly to 

other creative and knowledge intensive industries, in the video game industry marketing 

activities begin simultaneously with the launch of a product development process. Firms 

provide (or inform consumers about) preliminary characteristics or a description of a future 

product design in advance and support consumer’s interest towards a product by regular reports 

about the progress of product development. In addition, in creative and knowledge intensive 

industries, the competition among product developers and consumers’ product expectations are 

high. It implies that firms release new products sharp after they are produced (technically 

accomplished) since further delaying with the product release may cause consumers 

dissatisfaction, loss in competition with firms that produce similar products, loss of opportunity 

to attract new consumers due to new-to-the-world product design. Therefore, the main 

conceptual assumption in this study is that time-to-react affects the link between ‘new platform 

commitment’ and ‘new product quality’ while the link between ‘new product quality’ and 

‘product sales’ is not time-related. We run the test to (1) verify whether the assumption 

regarding this model was correct and (2) to strengthen the validity of the main conceptual 

model. The results of the analysis show statistically insignificant interactions between 

constructs of this model supporting our initial assumptions (Table 14). 
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Table 12. Results of the regression analyses (whole sample) 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Alternative 

DV 

IV 

New product 

quality 

New product 

quality 

Product 

sales 

Product 

sales 

Product 

sales 

Product 

sales 

Product 

sales 

Product 

sales 

New platform 

commitment 

4.158*** 

(.98) 

1.702 

(1.7) 

.114** 

(.04) 

-.240** 

(.08) 

 .059 

(.04) 

-.262*** 

(.07) 

-.240** 

(.08) 

Time-to-react  -.009 

(.01) 

 .002*** 

(.00) 

  .002*** 

(.00) 

.002*** 

(.00) 

New platform 

commitment×Time-to-

react 

 .096* 

(.04) 

 .009*** 

(.00) 

  .007*** 

(.00) 

.009*** 

(.00) 

New product quality     .013*** 

(.00) 

.013*** 

(.00) 

.013*** 

(.00) 

 

         

N 7074 7074 7074 7074 7074 7074 7074 7074 

R square .314 .315 .264 .299 .331 .331 .336 .267 

F change 18.154***a 3.821* 6.953**a 23.442*** 703.959***a 2.021 25.471*** 17.961***a 

Notes: 

* p<.05; ** p<.01; *** p<.001 

Control variables are not reported (but are used in the tests) 

Unstandardized coefficients are reported with standard errors in parentheses 

The detailed results are in Annex 3 

a – the model is compared with a null model (when the test is run only with the control variables) 
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Table 13. Results of mediated moderation with use of Hayes’ PROCESS 2.13.1 macro SPSS (Model 7) 

Hypotheses The effects 
Time-to-react 

(months) 
Size of the effect Hypothesis supported? 

H1 
Direct effect of X on Y (when the mediator 

is added to the model) 
- 

.06 

(.04) 
Yes 

H2 
Interaction effect of X and Moderator on 

Mediator 
- 

.10* 

(.04) 
Yes 

H1 
Direct effect of Mediator on Y [entire 

model test] 
- 

.013*** 

(.00) 
Yes 

H1 

Conditional indirect effect of X on Y at 

values of the moderator: 

 

16(-1SD) -.01 

Yes 41(Mean) 
.02 

66(+1SD) 
.05 

Notes: 

* p<.05; ** p<.01; *** p<.001 

Y – Product sales; X – New platform commitment 

Moderator – Time-to-react 

Mediator – New product quality 

Coefficients are unstandardized 

Control variables are not reported (but are used in the tests)
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Figure 10. Moderated effect of New platform commitment on New product quality 

Solid line - Time-to-react of 16.0 months (-1SD) 

Dashed line - Time-to-react of 41.0 months (Mean) 

Dash-dot line - Time-to-react of 66.0 months (+1SD) 

 

 



119 
 

 

Table 14. Results of the regression analysis (alternative conceptual model) 

Variables Alternative model 

IV                                                                                                                                      

DV 

Product sales 

New product quality .312*** 

(.00) 

New platform commitment -.01 

(.05) 

Time-to-react .07*** 

(.00) 

New product quality×New platform commitment -.001 

(.01) 

New product quality×New platform commitment×Time-to-

react 

.001 

(.00) 

  

N 7074 

R square .334 

R square adjusted .332 
Notes: 

† p <.10; * p<.05; ** p<.01; *** p<.001 

Control variables were also in the analyses 

Standardized coefficients are reported with standard errors in parentheses 
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4.6. Discussion and Conclusion 

This study assesses the impact of new platform commitment on new product quality and 

consequently on sales of products released for an existing platform. The general idea of the 

study is to show that those firms that start applying new technologies earlier, even without their 

direct implication on existing products, perform better than firms that continue exploiting only 

existing technologies. These findings extend literature on the positive spillover effects of new 

knowledge on the performance of existing technologies. In addition, the study extends the 

understanding of the role of time-to-react, clearly showing when a longer product development 

is needed and justified. The analysis is performed on the basis of the video game industry. The 

industry is volatile and rapidly growing: it is characterized by a continuous emergence of 

technological platforms and numerous firms that shift between these platforms with a different 

speed. Firms combine and release products for various technological platforms and, thus, act 

with different new platform commitment.  

The study shows that new platform commitment has a positive impact on the 

performance of new products which are being released for the existing platform. It shows that 

the main effect of new platform commitment on product sales is mediated by new product 

quality. In the video game industry this can be explained in multiple ways. A video game is a 

complex product that encompasses different technological levels or clusters responsible for 

graphical or visual features, physical models, sound effects, game design and plots. All these 

components are interconnected. At the same time, changes in one of these levels or clusters not 

necessarily cause changes in other ones. For example, changes in the technology that is 

responsible for the sound do not affect the technology responsible for graphical or visual 

features. However, technological changes that occur within one level or cluster and across 

different generation of platforms may affect the current technology. Thus, those firms that 

develop video games simultaneously for existing and new platforms may ‘borrow’ some game 
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design solutions from a new platform and apply them for video games produced for the existing 

platform and, thus, improve new product quality for the existing platform. The more intensively 

firms develop new products for a new platform, the more solutions how to improve prior 

technologies they have. 

The study also shows that the impact of new platform commitment on new product 

quality varies depending on time-to-react. In particular, we find that the impact of new platform 

commitment is stronger for firms that take more time to develop new products. This 

relationship can be explained by the fact that firms gradually improve their expertise, acquire 

new knowledge, master new technologies and improve product development techniques. It is 

natural that such improvements require time and firms that extensively use this time will 

gradually raise new product quality.  

The results are in line with and extend studies that are focused on the evaluation of the 

impact of new product quality on product sales (Hunt and Morgan, 1995; Paladino, 2008; Smith 

and Wright, 2004). We show that there is a fully mediated effect of new platform commitment 

on product sales meaning that new platform commitment, first, affects new product quality 

which consequently impacts product sales. Given that new platform commitment reflects the 

adoption rate of a new platform, this signifies the importance of reorientation on new platforms 

or adoption of new technologies even though firms continue exploiting and benefiting from the 

existing platforms and technologies. New technologies do not only bring new products to the 

world but also help improving the existing ones. 

The contribution of this study to the literature is two-fold. First, it contributes to the 

NPD and knowledge related literature (Adner and Kappor, 2009; Eggers, 2012; Katila and 

Ahuja, 2002; Krishnan and Bhattacharya, 2002). Our findings confirm earlier studies that claim 

that firms benefit from new knowledge rather than lose from old knowledge (e.g., Eisenhardt, 

1989; Thompson, 1967; Zhu, 2004). Firms benefit from old knowledge if they recombine it 
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with new knowledge (Fleming, 2001; Katila, 2002) and where the share of the latter is 

relatively higher than former. 

Secondly, the study contributes to the literature based on the first-mover (dis)advantage 

concept (Fisch and Ross, 2014; Higon, 2016; Rasmusen and Yoon, 2012). It shows that the 

positive effect of new platform commitment on new product quality is larger for firms that do 

not rush with a product release as opposed to firms that quickly release new products. New 

knowledge or technologies may be less beneficial when firms try to incorporate them and 

release a new product too quickly without appropriate learning. Firms need time to fully adopt 

a new technology while releasing products for existing platforms. An important point here is 

that contrary to the first-mover advantage literature we consider new product performance 

based on the existing platform rather than on a new one. This is a new aspect of speed related 

studies that has been considered to a limited extent previously. We believe that our findings 

extend understanding of benefits of the slow compared to the fast product release. 

This study has also analyzed the potential two-ways moderating effect of time-to-react 

on the relationship (1) new platform commitment and (2) between product quality and product 

sales. We use this model for the robustness check in order to test the validity of our main 

conceptual model. Although we have not found significant effects for these moderations, 

consideration of such an alternative model and observation of product performance in the video 

game industry instigated other potential research questions: why some products continue to 

perform well on the market even after the emergence of more superior products and how firms 

facilitate such a continuous product life. Generally, in knowledge intensive industries, 

including the video game industry, newly-released products generate the major part of revenue 

in the first months or years after the product release (Makuch, 2017; Stoll, 2016). Afterwards, 

sales progressively decrease because: (1) customers’ needs are satisfied and cannot be satisfied 

more by the same product, and (2) new emerging products can propose more than the previous 
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ones and satisfy other customers’ needs. However, some firms manage to prolong and support 

the life of some products over the years and keep product sales at the similar level. This study 

does not have proper data to operationalize this time-related construct (a stream of sales over 

months); however, future studies may collect such data about sales and try to answer the 

postulated above research question. This answer may further extend knowledge in time-related 

literature. 

This study has several practical implications for managers, who face the dilemma how 

fast to refocus on a new platform and how fast to release new products for the existing platform. 

The simplified answer will be: refocus fast (adopt a new technology) and release new products 

slowly. The effect of time-to-react depends significantly on the speed of the shift from the 

existing platform to a new one. Technologies differ in their innovativeness and applicability. 

Some technologies require more time to be mastered and applied, some require more time to 

be recognized by consumers and some may require more time to overcome certain legal and 

institutional barriers (Baron, 2006; Bond III and Houston, 2003). There is no universal solution 

or answer for firms from different industries how fast they need to shift to a new technology or 

how long they have to develop new products based on all technologies while mastering the 

new ones. What is clear is that the longer firms master a new technology the better it reflects 

on the performance of newly released products. 

The study also has some limitations that guide future research. First of all, the empirical 

setting is the video game industry, for which R&D expenditures are relatively high and cannot 

be compared with other traditional industries. The results, however, may also be applicable for 

some platform-based industries that use platforms for product promotion and product release. 

Similarly, to the video game industry, in platform-base industries (e.g., smartphones) each new 

generation of platforms brings new knowledge and technologies that challenge firms’ expertise 

and force them to adopt these new technologies. Secondly, the available data do not allow for 
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testing the effects of proactive NPD strategies when firms release new products addressed to a 

new platform prior to the platform release. Releasing products before the platform release may 

be risky because firms do not know in advance how successful the new platform will be and 

they also may have insufficient time to fully master the new technology. In contrast, the 

reactive NPD strategy is less risky and allows firms to assess all pros and cons of a new 

platform, spend sufficient amount of time on NPD and only afterwards release new products. 

Future research based on other platform-based industries could shed light on these issues and 

raise new research questions that will extend findings of this study. A strong addition to this 

study can be a qualitative research that focuses on disclosing the processes of applying new 

technologies in existing products. Future studies may explain how exactly firms apply new 

knowledge and how the process of knowledge recombination (old with new) takes place. 
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CHAPTER 5. General Discussion 

In the discussion section, we first briefly discuss the theoretical and methodological 

contributions of the three studies (and broadly of the entire thesis), and suggest potential 

avenues for future research (Section 5.1). Then, we present the practical implications of the 

thesis (Section 5.2) and general concluding remarks (Section 5.3). 

5.1. Theoretical and methodological contributions of the thesis 

In the era of rapid technological changes, market success of new products is key for firm growth 

and survival. In the thesis, we aimed to extend our understanding of how three key firm-specific 

components – NPD experience, level of inter-firm cooperation, and new platform commitment 

– influence new product performance when firms encounter incremental or radical 

technological changes. In order to explore each of these components in detail (as well as 

mediating and moderating roles of other factors), we conducted 3 separate studies, which are 

presented in 3 preceding chapters of the thesis. In what follows, we discuss the theoretical and 

methodological contributions of these studies.   

5.1.1. Contributions of Chapter 2 

In Chapter 2, we analyze the role of NPD experience in shaping firms’ new product 

performance. The existence evidence on the impact of NPD experience on new product 

performance is inconclusive revealing both negative and positive effects of NPD experience 

on new product performance. One stream of research considers NPD experience as a source of 

competitive advantage (Argote and Miron-Spektor, 2011; Caner and Tyler, 2014; Li et al., 

2013) while the other streams considers NPD experience as a source of firms’ inertia, 

inflexibility and further inability to react on external technological changes (Hannan and 

Freeman, 1984; Junni et al., 2013; Zahra, 2010). Both streams use strong arguments based on 
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convincing studies to support their claims. The thesis finds clear evidence that the influence of 

NPD experience is context specific and tends to have a positive effect. We consider NPD 

experience as a unique resource that enhances new product performance while in certain cases 

it has no effect (but not a negative one). A review of NPD, organizational learning and the first-

mover (dis)advantage literature also shows that scholars tend to overlook certain benefits of 

NPD experience in conjunction with two important contextual factors - the speed of adoption 

and radicalness of technological change. We show empirically that considering these 

contextual variables helps to clarify the academic disputes regarding the mixed effects of firms 

NPD experience, as well as the effects from the order of market entry or time-release strategy.  

Chapter 2 contributes mainly to NPD experience and organizational learning literature. 

We propose the consideration of the dual nature of NPD experience. By distinguishing between 

two types of NPD experience – depth and breadth of experience – we show that each type has 

a specific effect on new product performance and that the resulting learning derived from these 

types of experience depreciates over time with a different pace. The findings indicate that 

knowledge and NPD experience, acquired via a repetitive use of the same technology (depth 

of experience), lose their value fast; hence, products that are developed via leveraging depth of 

experience need to be released fast too. Contrarily, knowledge and experience, that are acquired 

via the use of different generations of technology, do not lose their value quickly and firms 

may actually benefit from this learning experience when they allow themselves to take more 

time for product development and release. We also provide empirical evidence that the effects 

of NPD experience depend on related incremental or radical technological (platform) changes. 

Depth of experience does not cause any effect on firms’ new product performance when firms 

encounter a radical technological change whereas the effect of breadth of experience is 

enhanced by such an exposure.  
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 Chapter 2 also contributes to the first-mover (dis)advantage theory by revealing the key 

role of firms’ time release strategy in defining the magnitude of the effect of NPD experience 

on new product performance. Rather than using time-release strategy as one of the main 

predictors of new product performance (Afuah, 2004; Lieberman and Montgomery, 1988; 

Rasmusen and Yoon, 2012), we demonstrate that time-release strategy moderates the impact 

of learning experiences.  

Avenues for future research. The operationalization of different types of NPD 

experience has an important implication for future studies. Scholars, who study the influence 

of incremental and radical technological changes on firms’ performance and aim to contribute 

to such theories as dynamic capabilities, technological discontinuity or disruptive innovation 

may benefit from this study. Rather than estimating the effect of a technological shift (radical 

or incremental) on firm’s performance at a certain point in time, the thesis claims that scholars 

do well to consider the accumulated effect of such shifts via depth and breadth of firms’ 

experience. In future studies, scholars may use alternative conceptualizations of NPD 

experience and introduce new aspects that address the multidimensional nature of experience 

gained via mastering incremental and radical technologies/platforms. For instance, one may 

further decompose NPD experience with respect to changes associated with human resources, 

varieties of expertise, firms’ organizational structures, market strategies and other potential 

factors that could be associated with NPD experience and new product performance. 

Partitioning NPD experience in different dimensions will help to better explain the gains in 

product performance related to each of these dimensions. It may also show, which dimension 

is more susceptible to a time-release strategy and the magnitude of the technological change. 

This knowledge, in turn, may help researchers to better explain why there are positive and 

negative impacts of NPD experience on new product performance, and under which 

circumstances the fast time-release strategy is beneficial for firms. 
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Chapter 2 also provides an avenue for future research on incumbent survival in response 

to (radical) technological changes. It suggests that incumbents (i.e. firms that have survived 

more than one platform’s change) can learn from and improve NPD performance with each 

additional platform change. The thesis, however, does not test formally whether incumbents, 

that have operated only in an incrementally changing environment and that accumulated an 

extensive depth of experience, may survive a radical technological change. Hence, it could be 

interesting to explore why some incumbents that lack the experience of dealing with radical 

technological changes and only leverage on depth of experience survive and benefit from 

radical technological changes, while others do not. The future studies might explore the best 

practices or mechanisms through which successful firms compensate the lack of experience 

with radical technological changes (e.g., inter-firm cooperation, internal reorganization) and 

what is more interesting, explore how firms disentangle and integrate the most appropriate 

knowledge and practices from depth of experience and abandon less appropriate ones when 

they encounter a radical change. Such studies will, first, extend knowledge related literature 

(Caner and Tyler, 2014; Forés and Camisón, 2016; Katila and Ahuja, 2002) by explaining how 

a potentially useless knowledge (depth of experience) due to a mismatch with a context of a 

business environment contributes to firms’ product performance. Second, they may provide 

clear examples of actions (best practices) that are required for firms missing some knowledge 

(breadth of experience) in order not only to survive radical technological changes but also to 

benefit from them.  

5.1.2. Contributions of Chapter 3 

In Chapter 3, the thesis aims to analyze how new product performance of minor entities 

(product suppliers) is influenced by major entities (platform developers). Although researchers 

have studied how formal or informal ways of communication between firms affect their product 

performance (Lawson et al., 2009), how knowledge or technological distance between firms 
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affects product development process (Gilsing et al., 2008), and how industrial differences 

between firms affect their communication (Gilsing et al., 2008), little is known about how 

different partnering strategies (between platform producers and product suppliers) impact new 

product performance of the latter. Moreover, little research exists on new product performance 

of peripheral firms (product suppliers) compared to firms that occupy a central position 

(platform producers) in the inter-firm cooperation literature. The thesis fills this literature gap 

by analyzing the effects that the level of inter-firm cooperation between platform producers 

and product suppliers, and the market strategy of the platform, have on new product 

performance.  

The main contribution of this chapter is to the inter-firm cooperation and resource-based 

view literature (Kraaijenbrink et al., 2010; Pollack et al., 2015; Sorenson et al., 2008). In 

particular, we show the importance of considering inter-firm cooperation as a multi-level (i.e. 

fully-integrated, medium-integrated, and non-integrated) rather than a dichotomous 

(cooperation versus no cooperation) construct. We also develop a new conceptual model to 

better explain the mechanism via which inter-firm cooperation affects new product 

performance. In particular, we focus on two potential mediators – product quality and product 

visibility – and estimate how these two product specific factors mediate the effect of inter-firm 

cooperation on new product performance (in terms of product sales). The introduction of 

mediating effects helps to open ‘the black box’ and to demonstrate how inter-firm collaboration 

may define product performance measures via intermediate market reactions. 

Apart from the inter-firm cooperation literature, this chapter contributes to the resource-

based view literature by highlighting a new estimation approach to value firms’ resources. 

Scholars in strategic management emphasize the difficulty and their concerns regarding the 

existent techniques applied to estimate the value of firms’ resources. The main criticism applies 

to the monetary approach to the estimation of resources’ value that is deemed to be inadequate 
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for certain types of resources (Kraaijenbrink et al., 2010; Miller and Shamsie, 1996). By 

considering inter-firm cooperation as a resource bringing (monetary) benefits to firms, the 

thesis shows how the value of this resource changes under various conditions. In the conceptual 

model, the platform’s market strategy is such a condition. The chapter shows how this strategy 

alters the effects of new product quality and product visibility of product suppliers on new 

product performance. The results provide evidence that the value of a certain level of inter-firm 

cooperation varies for product suppliers of platform producers applying different market 

strategies. They also suggest how to determine the ‘context-dependent’ value of a resource like 

inter-firm cooperation. In the future, scholars may apply this approach in order to determine a 

‘context-dependent’ value of any resources that is difficult to estimate in a monetary way.  

Avenues for future research. The highlighted findings suggest that it can be a valuable 

contribution to improve the conceptualization and metrics of the level of inter-firm cooperation. 

Although the metrics, proposed in the thesis, includes three levels of integration that reflect the 

differences between close or distant relationships, this distinction may still be insufficient to 

understand in more detail how the differences in integration at various inter-firm interaction 

points (between R&D, marketing, logistics and other business units) affect new product 

performance. To resolve this issue, scholars, for example, may apply more detailed, 

multidimensional constructs of inter-firm cooperation that elaborate on the intensity and/or 

successful exchange of such collaborations. Qualitative case studies may be needed to explore 

all inter-firm interaction points and identify their multidimensional levels of cooperation. 

Subsequently, quantitative studies may estimate the effects of such inter-firm interaction points 

and hence, provide a more comprehensive picture of the effects of the level of inter-firm 

cooperation on new product performance. 

Future research can also explore other factors that can mediate the relationship between 

inter-firm cooperation on new product performance. Among these factors might be 
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technological superiority (Suarez, 2004); the ability to integrate partner knowledge into 

products (Edmondson et al., 2004; Majumdar and Venkataraman, 1998); firms’ potential for 

product distribution (Calantone et al., 2006); the ability of firms to timely react on changes in 

product demand (Adner and Levinthal, 2001; Harhalakis et al., 1994); decentralization of inter-

firm cooperative relationships (Whitford and Zeitlin, 2004); the ability to discriminate prices 

(Anderson and Dana, 2009; Kireyev et al., 2017) and others. 

Lastly, more research is needed to validate our way of value assessment of resources. 

In Chapter 3, we suggest that the monetary way of resource value estimation could be biased 

and hence propose to estimate the value of resources in relation to external factors that define 

their real value. It would be a valuable extension to the resource-based view if scholars could 

categorize the major firms’ resources and link them with potentially corresponding factors 

(e.g., market strategy, industrial dynamism, legislation, HR mobility and others) that may alter 

the value of those resources. In addition, further elaboration and exploration of the composition 

of inter-firm cooperation resource may provide a better understanding of the value of this 

resource. In this chapter, we limit ourselves to the level of inter-firm cooperation and 

interactions between product suppliers and platform producers (which operate in platform 

markets), while leaving all other types of cooperation and compositions of parties for future 

research. 

5.1.3. Contributions of Chapter 4 

In Chapter 4, the thesis aims to analyze the impact of new platform commitment on product 

quality and, consequently, on product sales. Most of the studies within NPD literature explore 

how new technologies enhance firms’ performance via new products, but overlook the spillover 

effect from the adaptation of new technologies to existing products. Besides, the role of time 

spent on the development of a new product remains unclear: numerous arguments exist in favor 

and against the fast product release (e.g., Kiss and Barr, 2017; Lieberman and Montgomery, 
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1998; Markides and Sosa, 2013). The thesis fills in these gaps by showing that (1) firms’ 

commitment to new technologies (platforms) positively affects new product performance of 

existing products, and (2) the effect of commitment is enhanced by a long rather than short 

period of time for product development. Firms, which start earlier investing in new, 

uncommercialized platform technologies and take more time to master and incorporate these 

new technologies, more strongly improve new product quality and sales of products released 

for existing platforms as compared to firms that are slower to invest in or spend less time 

exploring new technologies.  

Chapter 4 contributes, first of all, to the NPD literature by extending current knowledge 

about factors that improve new product performance. The main novelty is the consideration of 

product performance through the prism of new, uncommercialized technologies (i.e., platform 

version or generation). The results show that new product quality of existing products can be 

enhanced by firms’ commitment to release new products for a new generation of a platform. 

The thesis also shows that the effect of new platform commitment on product sales is fully 

mediated by new product quality, meaning that a greater commitment impacts product quality 

primarily via technological advancements.  

Apart from NPD literature, this chapter also contributes to the time-release strategy 

literature (Afuah, 2004; Rasmusen, and Yoon, 2012) in terms of alternative conceptualizations 

and understanding of product release timing. By focusing on the time that firms spent on the 

development of a new product (rather than on the speed of product release17) and by 

                                                           
17 Technically, the time-release strategy and time-to-react constructs are operationalized 

similarly; The main difference is in the conceptual groundings and relations with independent 

variables. In Chapter 4, we measure the independent variable (time-to-react) by considering 

the average time it takes to develop a new game (485 days). As such, our time-to-react construct 

reflects the length of time that firms have taken for product development after the emergence 

of a new platform. It helps to explain whether firms start developing products before or after 

the emergence of a new platform. 
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simultaneously considering the duration spent on NPD, we are able to demonstrate the interplay 

between ‘time-to-react’ and ‘firms’ commitment to apply new technologies and develop 

products for new platforms.’ Hence, we conceptualize ‘time-to-react’ differently by focusing 

on the length of time firms take to master a certain process rather than their ability to react 

quickly on the emergence of new technologies. The results indicate that the effect of firms’ 

commitment to new technologies is enhanced by the amount of the time spent on NPD. In order 

to improve new product performance, firms should adopt new technologies quickly (enhance 

new platform commitment) but spend more time on product development (extend time-to-

react). These results build upon the thesis’s findings related to the time factor in Chapter 2 and 

contribute to the market entry order literature (Fisch and Ross, 2014; Higon, 2016; Rasmusen 

and Yoon, 2012). 

Avenues for future research. Future studies may further explore the impact of the new 

platform commitment construct on new product performance. By conceptualizing the construct 

as a ratio of products developed for a new platform in the entire firms’ product portfolio, we 

show that performance of new products released for existing platforms may be enhanced not 

only by the improvements in existing technologies but also by the investments made to explore 

new technologies. Our operationalization is rather straightforward and made at the firm-level; 

future studies may enhance the complexity and richness of this operationalization and base the 

construct at the (more precise) product level. One may disentangle existing and new 

technologies from a product and build a construct capturing the change in the ratio between 

existing and new technologies. Usually, a product development involves the use of different 

technologies that can be distinguished as either new or existing. A detailed analysis of these 

product’s technologies and a use of a more fine-grained operationalization of the new platform 

commitment construct may seek the generalizability of our findings to the product level. This 

approach can help to explain how changes in a portfolio of product technologies affect new 
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product performance and, hence, extend existing knowledge in the NPD literature. It may also 

provide useful information for practitioners to develop more effective R&D strategies.  

Future ways to operationalize the new platform commitment construct may also include 

a financial metrics. Such a metrics may reflect the entire composition of financial assets 

dedicated to the existing and new platforms. This way of measurement might be more 

beneficial for other distinct to the video game industry contexts (other industries or activities) 

where it is difficult to operationalize R&D or NPD activities on the basis of the composition 

of products released for existing and new platforms. For example, in a car rental business, firms 

may apply different business models (traditional or new ones). They may invest in a traditional 

business model (a traditional platform) when cars are stationed at a certain place and a borrower 

must visit this place in order to rent a car. Simultaneously, they may invest in a new business 

model (apply a new platform) when cars might be rented distantly via the Internet and when a 

borrower does not need to visit the place of a car deployment but may obtain it at the closest 

location within a city (a so-called car-sharing model). In this context, where we deal with new 

service development activities, operationalization of the new platform commitment construct 

based on financial assets will be more appropriate if not the only possible. 

The new platform commitment construct may also contribute to the dynamic 

capabilities literature (e.g., Zahra et al., 2006). Dynamic capabilities imply firms’ abilities to 

adjust and benefit from a changing business (technological) environment (Eisenhardt and 

Martin, 2000; Teece et al., 1997). The new platform commitment concept may provide some 

notions regarding the pretext of the emergence of dynamic capabilities, as it highlights the 

direction and intensity of the exploration and development of new knowledge. Being a driver 

of improvement of a new product quality and an indicator of firms’ willingness to shift from 

an existing technology or a platform to a new one, new platform commitment reflects firms’ 

openness for new knowledge, their desire to benefit from a platform change and willingness to 
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diversify risks. These attributes of new platform commitment coincide with those that lead to 

the emergence or strengthening of dynamic capabilities.  If future studies manage to show a 

positive impact of new platform commitment on new product performance when firms 

encounter disruptive events, radical technological shifts or platform changes, one will be able 

to assume that new platform commitment and dynamic capabilities have some common points 

of interaction. In addition, in response to existing criticisms that the dynamic capabilities 

concept lacks a clear self-explanatory understanding of the nature of such capabilities (Zahra 

et al., 2006), studying apparent connection of new platform commitment with dynamic 

capabilities may improve general knowledge about dynamic capabilities. Besides the dynamic 

capabilities concept, new platform commitment might be further studied in other contexts or 

theories. 

It could also be interesting to assess the effect of a similar to the new platform 

commitment concept in the non-platform-based industry (e.g., pharmaceutical, agricultural, 

building/construction and other industries). In the platform-based industry, the inter-firm 

cooperation effect is particularly salient and firms’ motivation to develop products for new 

platforms is logical and clear. A new generation of platforms will inevitably disrupt the prior 

one and consequently all products developed for it. However, non-platform-based industries 

may provide other examples and disclose other aspects of the effects of inter-firm cooperation 

and new platform (technology) commitment on new product performance. The success of a 

new technology is not certain and it might not necessarily disrupt the existing one, the 

investments in this new technology may be useless or even harmful for firms in non-platform-

based industries. A study based on non-platform-based industries may provide a clear answer 

whether new platform (technology) commitment causes a similar positive effect on firms’ new 

product performance as in the platform-based industry. In addition, the competition for the 

product dominant design in both types of industries is different. In platform-based industry, 
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firms compete mainly for one certain widely accepted product design while, in non-platform-

based industries, firms may produce different product designs that could successfully coexist. 

This dissimilarity between the industries may alter the effects of inter-firm cooperation and 

new platform (technology) commitment. Future research may explore these differences and 

study the effects of the thesis’s construct in other environments or contexts. This will allow 

extending knowledge in NPD and inter-firm cooperation literature and advancing thesis’s 

finding. As an example, a quantitative study may assess the nature of the difference between 

these types of industries, whereas a qualitative study (contrasting the cases from platform-based 

and non-platform-based industries) may explain why these differences exist and what 

mechanisms drive these changes. 

5.2. Practical implications 

This thesis provides useful implications for creative content producers, R&D managers in 

general, and policy makers. Each contribution is discussed in detail further below.  

First, the thesis helps creative content producers to understand the drivers of NPD 

performance. The thesis highlights the effects of release order strategy, inter-firm alliances, 

and commitment to new technologies impact the success of new video games. Creative 

products, such as video games, are always conjugate with the risk of not being accepted by 

consumers. Video games may be technologically advanced, actively promoted and benefit from 

a popular name from other media (cartoons, movies or books) but they still may fail on the 

market. There could be many reasons for such a failure but the main one is that it is difficult to 

predict whether consumers will like a new video game design (the plot, gameplay, ambiance 

and others). Similarly, to other creative products such as movies, music, pictorial art, literature, 

one knows whether a product is successful or not only when it is released and accepted by 

consumers, also known by the nobody knows principle (Caves, 2000). Indeed, this may be true 



137 
 

for products from other industries too but, contrarily to the industries where consumers base 

their purchasing decisions on instrumental or utilitarian value, within creative industries 

consumers frequently are mainly driven by the product’s more subjective, entertainment or 

hedonic value. This subjectivity and extreme ex ante uncertainty challenges firms within 

creative industries to (co-)develop and commercialize new products. The thesis does not 

answer how to overcome such challenges but shows how firms may leverage their assets (NPD 

experience, inter-firm cooperation, new platform commitment and others) to improve their new 

product performance and success. Business analysts and strategists may apply the drivers 

mentioned in the thesis’s conceptual model, to estimate how these drivers influence their 

product performance. Based on the results, managers may estimate a current state of their firms 

in relation to other firms within the industry and define potential ways for improvement. The 

thesis’s findings also hint how and when firms should act within video game industry in order 

to achieve maximum new product performance. Business analysts and strategists may use these 

as guidelines to (re-)orient their NPD activities. 

Second, the results of the thesis are interesting and useful for practitioners who aim to 

create new product value or improve existing product value. Improvement of the existing value 

is usually achieved via enhancements of product performance or product quality. This study 

shows that improving new product performance depends on multiple factors that require 

careful planning and implementation. In order to design a strategy of product improvement, 

practitioners need to know firms’ (product and industry) specific factors that may affect new 

product performance. The thesis discloses the effects of three main factors that directly or 

indirectly affect new product performance. 

Guided by the results of the thesis, practitioners, especially those active in platform-

based industries, may assess their NPD experience, level of network integration, partner’s 

market strategy, new platform commitment and then, based on conditions of these factors, 
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develop their NPD strategy. It is natural that practitioners will experiment or take the path of 

‘trial and error’ in order to improve new product performance; but they may derive scenarios 

of actions based on this thesis’s results. For example, if firms intensively invest in new 

technologies attempting to shift from the existing platform to a new one, they may try to spend 

more time on product development. Their newly acquired knowledge may enhance quality of 

products-in-development and respectively new product performance. They may also apply our 

conceptual models to identify and strengthen the drivers of new product performance. 

Practitioners may collect industry-specific information and intrafirm data, and then assess the 

level of their NPD experience, the level of integration into inter-firm cooperation, new platform 

commitment, average time required for product development, and industry-specific indicators 

of product performance. Guided by the thesis results, they may build more effective R&D, 

marketing and time-release strategies with respect to their NPD experience, inter-firm 

collaborations, new platform commitment. 

Third, the thesis may also provide some insights for policy makers. Firms differ in their 

organizational structures, resources, market power, and, hence, have different opportunities. 

Due to organizational limitations, some firms may act ineffectively or destructively even when 

they realize that there is a better way for action. Judging from the example of the platform-

based industry, it is obvious that those firms, that are in close cooperation with other firms, 

have higher chances to release products of a better quality. Policy makers may stimulate firm 

success by facilitating and promoting inter-firm interaction and collaboration. They may, for 

example, stimulate firms to create such clusters via the fiscal policy or create such clusters by 

themselves via the provision of grants, affordable assets and infrastructure development. In 

order to enhance competition and support independent product developers, or product 

developers that do not benefit from platform producers, policy makers may issue a decree that 

will oblige platform producers to provide an equal access to information about certain 
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technology (of cause if such decree does not violate other laws and patent rights) or stimulate 

platform producers to be more open via certain changes in taxations or laws. 

The results also reveal that experience and commitment to a new platform play a crucial 

role in shaping firms new product performance. However, these two factors (resources) are 

mainly prerogative of incumbents while newcomers, or inexperienced firms, lack these 

resources. Such a state of affairs may lead to failure of potentially successful firms. Policy 

makers may support new and inexperienced firms to build these valuable resources via 

temporary entry tax discounts/incentives. The main message here is that, using thesis results, 

policy-makers may infer some sources of inequality among firms and help inferior firms to 

overcome these inequalities by adjusting fiscal and investment environments. 

5.3. Concluding remarks 

The key goal of this thesis was to explore the impact of the three sets of factors – NPD 

experience, inter-firm cooperation, and new platform commitment – on new product 

performance, an important indicator of firms’ success. The results of the thesis reveal how 

these three key factors affect new product performance when firms face incremental or radical 

technological changes. Future studies may build upon this thesis to improve our understanding 

of how new products can be developed and launched to more closely fulfill current and latent 

needs. Finally, we believe that the thesis helps to improve and refine existing theories and 

concepts, as well as provides relevant business implications for practitioners and policy 

makers. 
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English Summary 

This dissertation examines the drivers of New Product Development (NPD) performance in the 

light of important platformization themes, such as firms’ NPD experience, inter-firm 

cooperation and NPD commitment to a new platform / technology. In three inter-related 

empirical studies, the thesis reports about the drivers of NPD performance, its mediators and 

moderators. Each study contributes to our understanding of what drives NPD performance, yet 

asks a different question and differs conceptually with dissimilar theoretical groundings. Each 

study serves as a piece of a puzzle that provides an answer to the question “what determines 

new product performance of firms?”. 

This dissertation develops a general research framework and empirically tests its 

underlying hypothesized relationships in the video game industry. Data about firms and the 

success of their launched products (video games) cover the period from 1995 to 2014 years, 

and include information about 4 main platforms (Microsoft, Nintendo, PC and Sony). The data 

cover the PC game industry (1st study) as well as the consoles industry (2nd and 3rd study). All 

three studies use OLS regression analysis to estimate direct, mediation and moderation effects 

within the postulated conceptual models. Based on the empirical results, we discuss the 

contributions of each study to strategic management and innovation theories. 

In the first study, we analyze the impact of firms’ NPD experience and time-release 

strategy on new product performance. Previous studies in this field show inconsistent results, 

which motivated us to explore this relationship. Scholars argue that experienced firms can 

attain better new product performance than unexperienced firms, because they can benefit from 

a greater extensive knowledge base and greater (positive and negative) experience with product 

development. On the contrary, inexperienced firms lack these advantages and may introduce 

products that are less successful. However, extensive experience also has some undesired 
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consequences. Experienced firms may lose flexibility by relying too strongly on previously 

mastered ways of doing business that lead to the ignoring of novelties. These opposed effects 

of NPD experience on new product performance motivated us to consider two types of NPD 

experience, namely depth and breadth of experience. We explore under which circumstances 

these two types of NPD experience impact the performance of new products. 

The study shows that the effects of breadth and depth of experience differ depending 

on whether firms encounter incremental or more radical technological changes. Past research 

shows that radical technological changes affect firms’ competencies to a larger extent than do 

less radical, or incremental, changes. Our study extends this knowledge by showing that depth 

of experience, which refers to the repeated use of or experience with the same technology, is 

only beneficial when firms encounter incremental technological changes but that such 

experience brings no benefits when the changes are radical. Breadth of experience, in contrast, 

positively impacts firms’ new product performance when firms encounter both incremental and 

radical technological change, with the size of the effect being larger when firms encounter 

radical changes.  

Next, we theorize that the effects of experience are contingent on firms’ time-release 

strategy. Previous literature has already linked the time-release strategy (fast or slow releases) 

to new product performance, but has not explored how the effect of NPD experience (i.e., depth 

and breadth of experience) is moderated by firms’ time-release strategy. Results show that the 

positive impact of breadth of experience on NPD performance is stronger for firms that take 

more time to release a new product, as compared with firms that take less time. The opposite 

applies to the depth of experience: the positive effect of depth of experience on NPD 

performance is stronger for firms that take less time to release a new product, as compared with 

firms that take more time. 
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The study brings new insights to the strategic management and innovation literature. 

More precisely, it contributes to organizational learning and market-entry or first-mover 

(dis)advantage literature by discerning between different types of NPD experience (i.e. depth 

and breadth of experience), and by assessing the moderating role of the time-release strategy 

on the relationship between NPD experience and new product performance. 

In the second study, we focus on the inter-firm cooperation between platform 

producers and product suppliers. In particular, we investigate how the level of integration 

between platform producers and suppliers affect new product visibility and product quality, 

and how these factors subsequently impact product sales. We also analyze whether, and if so, 

how the market strategy of platform producers alters the effects of new product quality and 

product visibility. Our interest to this topic is driven by the emergence of new forms of inter-

firm cooperation and by the fact that inter-firm cooperation occurs more often and plays an 

important role in explaining success. 

In general, scholars agree on the positive role of inter-firm cooperation in new product 

performance. Inter-firm cooperation brings a scope of assets that are difficult to acquire outside 

of cooperative ties but that potentially provide a unique competitive advantage. A plethora of 

studies has theorized and explored the different aspects of inter-firm cooperation and its 

relationship with performance in many settings. However, some aspects and practical qualities 

of inter-firm cooperation in the video game industry require further exploration. Ubiquitous 

platformization alters inter-firm competition and leads to the emergence of inter-firm 

cooperation ties with different levels of integration. In particular, our study shows that a 

stronger integration between suppliers and platform producers leads to higher product sales. In 

addition, it shows how the positive effect of inter-firm cooperation on product sales is mediated 

(partially) by new product quality and product visibility. Hence, we uncover that inter-firm 

cooperation influences market success via the development of better products and greater 



160 
 

awareness. By exploring the role of the platformization factor further, we discover that different 

market strategies of platform producers differently impact new product quality and product 

visibility of suppliers. Suppliers cooperating with platform producers following a strategy of 

direct competition benefit more in terms of product quality, while suppliers cooperating with 

platform producers that avoid direct competition achieve greater product visibility. 

This study extends and contributes to the resource-based view and inter-firm 

cooperation literature. Based on the example of the inter-firm cooperation resource, it discusses 

the relative nature of resources and proposes to consider the value of any resource jointly with 

other factors in order to define its ‘true’ market value. We complement inter-firm cooperation 

literature by (1) introducing a new approach to assess inter-firm cooperation as a multi-level 

way of integration; (2) elaborating on the relationships between platform producers and product 

suppliers; (3) exploring the mediating factors (new product quality and product visibility) that 

channel the positive effect of inter-firm cooperation; (4) exploring of the impact of the platform 

producers’ market strategy on suppliers’ new product performance. 

 In the third study, we analyze how firms’ commitment to adopt a new technology or 

to develop products for new platforms affect new product performance of existing products. 

Our interest to this topic is driven by several factors. First, there is scholarly interest to explore 

the spillover effects that new technologies have on performance of current technologies. This 

led us to the following research question: “how will product performance of a product released 

for existing (current) platforms change when firms master in parallel new platforms?” Second, 

the continuous emergence of new technologies, further digitization and shortening of a 

technology/product life cycles invoke our curiosity to analyze how firms can handle 

technologies of different generations and benefit from them. When new platforms emerge, 

firms often develop products for multiple generations of technological platforms in parallel, 
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which raises the question on how products developed for existing (current) platforms may 

benefit from such co-development.  

Our study shows that product quality of new products released for an existing (current) 

platform generation is positively affected by firms’ commitment to release products for a new 

platform generation. In other words, there is a positive spillover effect from new platform 

technologies to new products released on current platforms. Another finding is that the positive 

effect from firms’ commitment to release a product on a new platform on product sales is fully 

mediated by new product quality. Highlighting the important role of this commitment, we 

extend our knowledge on the scope of factors that determine new product quality. The final 

finding is that the new product quality of products released on an existing platform is higher 

when a firm takes more time for product development but only if its commitment to release 

products for a new platform is high (i.e., a greater commitment to developing new products for 

a new platform leads to greater product sales for a current platform via enhanced product 

quality). 

This study also contributes to NPD and time-release strategy literature. It extends the 

existing knowledge by showing that new product quality and overall product performance may 

not only be enhanced by direct investments in NPD activities but also by firms’ efforts to master 

new (platform) technologies that are not directly related to existing products. The study extends 

time-release strategy literature by arguing for a positive role of more elaborate rather than quick 

NPD efforts. 

In conclusion, the thesis makes several contributions to the relevant academic literature 

and theories in the innovation and strategic management domains, and also generates some 

hands-on solutions for practitioners. Managers, who want to improve new product performance 

or who want to better understand the factors that lead to such improvements, may find valuable 

answers and hints in this manuscript. The thesis addresses the critical drivers of new product 
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performance, and how their impact may vary depending on firms’ experience, commitment to 

new platforms, and inter-firm cooperation.  
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Nederlandse Samenvatting 

Dit proefschrift onderzoekt de drivers van NPD-prestaties met inachtneming van een aantal 

belangrijke platformisatiethema's, zoals de NPD-ervaring van bedrijven, de samenwerking 

tussen bedrijven, en de commitment van NPD bij een nieuw platform of technologie. Op basis 

van drie empirische studies rapporteert dit proefschrift over de drivers van NPD-prestaties, en 

de mediërende en modererende factoren. Elke studie draagt bij aan een beter begrip over welke 

factoren de NPD-prestaties verbeteren, maar elke studie stelt een andere vraag en verschilt in 

conceptueel en/of theoretisch opzicht. Elke studie dient als een stuk van een puzzel die een 

antwoord biedt op de vraag "welke factoren bepalen de productontwikkelingsprestaties van 

bedrijven?". 

Dit proefschrift ontwikkelt een algemeen onderzoekskader waarbij de onderliggende 

hypothesen empirisch getest worden in de videogame-industrie. Een dataset is ontwikkeld met 

daarbij data over bedrijven en het succes van hun gelanceerde producten (videogames) in de 

periode tussen 1995 tot 2014 met betrekking tot 4 belangrijke platformen (Microsoft, Nintendo, 

PC en Sony). De gegevens hebben betrekking op de pc-game-industrie (1e studie) en de 

consoles-industrie (2e en 3e studie). Alle drie de studies gebruiken OLS-regressieanalyse om 

directe, mediërende en modererende effecten te schatten voor de ontwikkelde conceptuele 

modellen. Op basis van de empirische resultaten bespreken we de bijdragen van elk onderzoek 

aan strategische management- en innovatietheorieën. 

In de eerste studie analyseren we de impact van de NPD-ervaring van bedrijven en de 

time-release strategie op de prestaties van nieuwe producten. Eerdere studies op dit gebied 

tonen inconsistente resultaten, die ons motiveerden om deze relatie verder te onderzoeken. 

Academici stellen dat ervaren bedrijven beter zijn in het ontwikkelen van nieuwe producten 

dan onervaren bedrijven, omdat ze kunnen profiteren van hun uitgebreidere kennisbasis en 

ervaring. Onervaren bedrijven hebben deze voordelen niet en zullen producten introduceren 
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die minder succesvol zijn. Uitgebreide ervaring heeft echter ook enkele ongewenste bijeffecten. 

Ervaren bedrijven kunnen hun flexibiliteit verliezen door te sterk te vertrouwen op eerder 

ontwikkelde routines die ervoor zorgen dat nieuwigheden minder snel opgemerkt worden. 

Deze negatieve bijeffecten van NPD-ervaring op de prestaties van nieuwe producten 

motiveerden ons om twee soorten NPD-ervaring te overwegen, namelijk diepte en breedte van 

ervaring. We onderzoeken onder welke omstandigheden deze twee soorten NPD-ervaringen 

van invloed zijn op de prestaties van nieuwe producten. 

De studie laat zien dat de effecten van breedte en diepte verschillen, afhankelijk van of 

bedrijven geconfronteerd worden met incrementele of radicale technologische veranderingen. 

Uit eerder onderzoek blijkt dat radicale technologische veranderingen de competenties van 

bedrijven in sterkere mate beïnvloeden dan minder radicale of incrementele veranderingen. 

Onze studie breidt deze kennis uit door te laten zien dat diepgaande ervaring, die verwijst naar 

het herhaaldelijk gebruiken van (of ervaring met) dezelfde technologie, alleen gunstig is 

wanneer bedrijven geconfronteerd worden met incrementele technologische veranderingen, 

maar dat dergelijke ervaringen geen voordelen opleveren wanneer de veranderingen radicaal 

zijn. De breedte van de ervaring daarentegen heeft een positief effect op de nieuwe 

productprestaties voor zowel incrementele als radicale technologische veranderingen; echter 

de omvang van het effect is groter bij radicale veranderingen. 

Vervolgens beargumenteren we dat de effecten van ervaring afhankelijk zijn van de 

time-release strategie. Bestaande literatuur heeft de time-release-strategie (in termen van snelle 

of langzame releases) al gekoppeld aan de prestaties van nieuwe producten, maar heeft niet 

onderzocht hoe het effect van NPD-ervaring (d.w.z. diepte en breedte van ervaring) wordt 

gemodereerd door de time-release strategie van bedrijven. Uit de resultaten blijkt dat de 

positieve impact van de ervaring op de prestaties van NPD sterker is voor bedrijven die meer 

tijd nemen om een nieuw product te ontwikkelen, in vergelijking met bedrijven die minder tijd 
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nemen. Het omgekeerde geldt voor de diepte van de ervaring: het positieve effect van de diepte 

van ervaring op de prestaties van NPD is sterker voor bedrijven die minder tijd nodig hebben 

om een nieuw product te ontwikkelen en lanceren, in vergelijking met bedrijven die meer tijd 

gebruiken. 

De studie brengt nieuwe inzichten in de strategische management- en 

innovatieliteratuur. In het bijzonder draagt het bij aan het lerende vermogen van de organisatie 

en de markttoetreding (ook bekend in de first-mover (dis)advantage literatuur) door 

onderscheid te maken tussen verschillende soorten NPD-ervaring (d.w.z. diepte en breedte van 

ervaring), en door de modererende rol van de time-release strategie op de relatie tussen NPD-

ervaring en prestaties van nieuwe producten. 

In de tweede studie richten we ons op de samenwerking tussen platformproducenten 

en productleveranciers. We onderzoeken hoe het niveau van integratie tussen 

platformproducenten en leveranciers van invloed is op de zichtbaarheid van nieuwe producten 

en de kwaliteit van producten en hoe deze factoren vervolgens van invloed zijn op de 

uiteindelijke verkoop van producten. We analyseren ook of, en zo ja, hoe de marktstrategie van 

platformproducenten de effecten van nieuwe productkwaliteit en -zichtbaarheid verandert. 

Onze interesse voor dit onderwerp komt voort uit de opkomst van nieuwe 

samenwerkingsvormen en door het feit dat samenwerking vaker voorkomt en een belangrijke 

rol speelt bij het verklaren van succes. 

Over het algemeen zijn wetenschappers het eens over de positieve rol van 

samenwerking bij het verbeteren van nieuwe producten. Samenwerking tussen bedrijven 

brengt een scala aan resources met zich mee die moeilijk te verwerven zijn buiten de 

samenwerkingsverbanden, maar die mogelijk een uniek concurrentievoordeel bieden. Een 

grote verscheidenheid aan studies heeft onderzocht hoe verschillende samenwerkingsaspecten 

een effect kunnen hebben op productprestaties. Sommige van deze aspecten verdienen extra 
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aandacht en verdere verkenning in de videogame-industrie. De platformisering beïnvloedt de 

concurrentie tussen bedrijven en zorgt voor samenwerkingsverbanden tussen bedrijven die 

variëren in de mate van integratie. Uit ons onderzoek blijkt dat een sterkere integratie tussen 

leveranciers en platformproducenten tot hogere productverkopen leidt. Bovendien laat het zien 

hoe het positieve effect van samenwerking op de verkoop van producten (gedeeltelijk) wordt 

gemedieerd door de kwaliteit van nieuwe producten en de zichtbaarheid van producten. Een 

nadere analyse toont dat de samenwerking een invloed heeft op het succes via de ontwikkeling 

van betere producten en een groter productbekendheid. Door de rol van platformisatie verder 

te onderzoeken ontdekken we tevens dat de verschillende marktstrategieën van 

platformproducenten een bepalende invloed heeft op de nieuwe productkwaliteit en 

productzichtbaarheid van leveranciers. Leveranciers die samenwerken met 

platformproducenten via directe (rechtstreekse) concurrentie profiteren in sterkere mate van de 

kwaliteit van hun producten, terwijl leveranciers die samenwerken met platformproducenten 

die directe concurrentie vermijden, in sterkere mate voordeel hebben van de zichtbaarheid van 

het product. 

Deze studie draagt bij aan de resource-based view en samenwerkingsliteratuur. Op 

basis van het voorbeeld van de samenwerking tussen bedrijven, wordt de relatieve aard van 

resources besproken en wordt voorgesteld om de waarde van elke resource samen met andere 

factoren in overweging te nemen om de 'echte' marktwaarde ervan te bepalen. We doen een 

toevoeging aan de samenwerkingsliteratuur aan door (1) een nieuwe aanpak in te voeren om 

samenwerking tussen bedrijven te beoordelen door middel van verschillende niveaus van 

integratie; (2)  de relaties tussen platformproducenten en productleveranciers te benoemen; (3) 

mediërende factoren (nieuwe productkwaliteit en productzichtbaarheid) te introduceren die 

laten zien hoe het positieve effect van samenwerking zich uit; (4) de impact te bepalen van de 

marktstrategie van platformproducenten op nieuwe productprestaties van leveranciers. 
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In de derde studie analyseren we hoe de commitment van bedrijven om een nieuwe 

technologie te gebruiken of producten voor nieuwe platforms te ontwikkelen van invloed is op 

de nieuwe productprestaties van bestaande producten. Onze interesse komt voort uit een aantal 

redenen. Ten eerste is er wetenschappelijke belangstelling om de spill-over effecten die nieuwe 

technologieën hebben op de prestaties van de huidige technologieën te onderzoeken. We 

ontwikkelden de volgende onderzoeksvraag: "hoe veranderen de productprestaties van een 

product dat wordt gelanceerd op bestaande (huidige) platforms wanneer bedrijven producten 

ontwikkelen voor nieuwe platforms?" Ten tweede, de voortdurende opkomst van nieuwe 

technologieën, verdere digitalisering en verkorting van een technologie / productlevenscycli 

wekten onze nieuwsgierigheid om te analyseren hoe bedrijven omgaan met technologieën van 

verschillende generaties en hiervan kunnen profiteren. Bij de opkomst van nieuwe platforms 

ontwikkelen bedrijven vaak tegelijkertijd producten voor meerdere generaties van 

technologische platforms. De vraag rijst hoe producten die zijn ontwikkeld voor bestaande 

(huidige) platforms baat kunnen hebben bij een dergelijke co-ontwikkeling. 

Onze studie toont aan dat de productkwaliteit van nieuwe producten die worden 

gelanceerd voor een bestaande (huidige) platformgeneratie positief wordt beïnvloed door de 

commitment van bedrijven aan de productontwikkeling voor een nieuwe platformgeneratie. 

Met andere woorden, er is een positief spill-over effect van nieuwe platformtechnologieën naar 

de ontwikkeling van nieuwe producten die op de huidige platforms worden uitgebracht. Een 

andere bevinding is dat het positieve effect van de commitment om een product op een nieuw 

platform uit te brengen op productverkoop volledig wordt gemedieerd door de kwaliteit van 

nieuwe producten. Dit onderzoek laat zien dat commitment een belangrijke rol speelt in het 

bepalen van de kwaliteit van producten. Tevens laten onze resultaten zien dat bedrijven de 

kwaliteit van nieuwe producten die op een bestaand platform worden uitgebracht hoger is 

wanneer bedrijven meer tijd nemen bij de productontwikkeling; echter dit geldt alleen alleen 
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als de commitment om producten voor een nieuw platform lanceren hoog is. Een toename in 

commitment om nieuwe producten te ontwikkelen voor een nieuw platform leidt dus tot een 

hogere productverkoop voor een bestaand platform via verbeterde productkwaliteit. 

Deze studie draagt ook bij aan de literatuur over NPD en tijdrelease-strategie. Het breidt 

de bestaande kennis uit door te laten zien dat nieuwe productkwaliteit en algehele 

productprestaties niet alleen kunnen worden verbeterd door directe investeringen in NPD-

activiteiten, maar ook door de commitment van bedrijven om zich toe te leggen op nieuwe 

(platform) technologieën die niet direct gerelateerd zijn aan bestaande producten. De studie 

doet een theoretisch bijdrage door te pleiten voor een positieve rol van meer langdurige in 

plaats van snelle NPD-inspanningen. 

Concluderend, het proefschrift levert verschillende bijdragen aan de academische 

literatuur en theorieën in de domeinen innovatie en strategisch management, en genereert ook 

enkele praktische oplossingen voor managers. Managers die de prestaties van nieuwe 

producten willen verbeteren of die de factoren die tot dergelijke verbeteringen leiden beter 

willen begrijpen, kunnen waardevolle antwoorden en adviezen vinden in dit proefschrift. Het 

proefschrift gaat in op de kritische drijfveren van de prestaties van nieuwe producten, en hoe 

de impact ervan kan verschillen afhankelijk van de ervaring van bedrijven, toewijding aan 

nieuwe platforms en samenwerkingsvormen tussen bedrijven. 
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Annex 1. Detailed OLS regression analysis results for Chapter 2 

Model 1. Direct effects 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant 67.644 1.152  58.715 .000   

Depth of experience .915 .253 .128 3.613 .000 .666 1.501 

Breadth of experience -.071 .225 -.012 -.315 .753 .600 1.668 

Time-release strategy (months) -.127 .024 -.174 -5.264 .000 .761 1.314 

        

Sequel 3.183 .608 .158 5.238 .000 .911 1.098 

Number of reviews .272 .022 .396 12.588 .000 .844 1.185 

Age -.005 .004 -.038 -1.082 .279 .682 1.467 

Seasonality -.249 .616 -.012 -.405 .686 .987 1.013 

Promotional power .004 .002 .051 1.506 .132 .742 1.349 

Genre type 2 1.220 .874 .050 1.397 .163 .653 1.531 

Genre type 3 -1.134 1.729 -.021 -.656 .512 .852 1.173 

Genre type 4 -.384 3.389 -.003 -.113 .910 .958 1.044 

Genre type 5 1.731 .920 .068 1.882 .060 .643 1.555 

Genre type 6 3.549 1.301 .095 2.728 .006 .688 1.454 

Genre type 7 .801 .827 .036 .969 .333 .610 1.640 

Europe  -.853 .638 -.042 -1.336 .182 .845 1.184 

Other countries -.393 1.518 -.008 -.259 .796 .827 1.209 

R Square=.231; R Square adjusted=.218; N=940; Genre type 1 and North America are reference categories 
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Model 2. Interaction effects 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant 67.376 1.151  58.519 .000   

Depth of experience .997 .296 .139 3.365 .001 .478 2.093 

Breadth of experience -.134 .224 -.022 -.597 .551 .597 1.675 

Time-release strategy (months) -.119 .024 -.163 -4.941 .000 .751 1.331 

Depth of experience×Time-release strategy -.041 .017 -.095 -2.457 .014 .551 1.816 

Breadth of experience×Time-release strategy .064 .015 .139 4.243 .000 .762 1.312 

        

Sequel 3.262 .607 .162 5.377 .000 .898 1.114 

Number of reviews .276 .021 .402 12.872 .000 .840 1.190 

Age -.004 .004 -.035 -1.005 .315 .680 1.471 

Seasonality -.156 .612 -.007 -.255 .798 .983 1.017 

Promotional power .004 .002 .059 1.757 .079 .736 1.358 

Genre type 2 1.336 .866 .055 1.543 .123 .652 1.533 

Genre type 3 -1.876 1.728 -.034 -1.085 .278 .838 1.194 

Genre type 4 -.009 3.359 .000 -.003 .998 .957 1.045 

Genre type 5 1.841 .915 .072 2.011 .045 .637 1.569 

Genre type 6 3.756 1.290 .101 2.911 .004 .687 1.456 

Genre type 7 .859 .819 .038 1.048 .295 .610 1.641 

Europe  -.844 .632 -.042 -1.335 .182 .845 1.184 

Other countries -.583 1.505 -.012 -.387 .699 .826 1.211 

R Square=.247; R Square adjusted=.232; N=940; Genre type 1 and North America are reference categories 
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Model 3. Direct effects (for incremental changes) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant 67.974 1.496  45.427 .000   

Depth of experience .646 .289 .097 2.231 .026 .719 1.391 

Breadth of experience -.007 .273 -.001 -.027 .978 .596 1.677 

Time-release strategy (months) -.130 .031 -.175 -4.152 .000 .749 1.335 

        

Sequel 3.309 .801 .159 4.130 .000 .908 1.102 

Number of reviews .237 .027 .347 8.661 .000 .839 1.192 

Age .001 .006 .004 .094 .925 .635 1.574 

Seasonality .068 .803 .003 .085 .932 .977 1.023 

Promotional power .002 .003 .021 .481 .631 .690 1.450 

Genre type 2 1.436 1.141 .058 1.258 .209 .641 1.561 

Genre type 3 -.582 2.068 -.011 -.281 .779 .834 1.200 

Genre type 4 .337 5.423 .002 .062 .950 .937 1.068 

Genre type 5 1.898 1.200 .073 1.581 .114 .627 1.596 

Genre type 6 3.012 1.611 .085 1.870 .062 .654 1.528 

Genre type 7 .975 1.062 .044 .918 .359 .587 1.703 

Europe  -1.007 .826 -.049 -1.218 .224 .828 1.207 

Other countries -.839 2.011 -.018 -.417 .677 .761 1.314 

R Square=.189; R Square adjusted=.168; N=620; Genre type 1 and North America are reference categories 
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Model 4. Interaction effects (for incremental changes) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant 67.598 1.491  45.327 .000   

Depth of experience .593 .353 .089 1.681 .093 .477 2.095 

Breadth of experience -.168 .276 -.029 -.610 .542 .575 1.740 

Time-release strategy (months) -.130 .031 -.175 -4.152 .000 .749 1.335 

Depth of experience×Time-release strategy -.024 .020 -.064 -1.197 .232 .458 2.185 

Breadth of experience×Time-release strategy .060 .019 .140 3.244 .001 .710 1.409 

        

Sequel 3.433 .800 .165 4.292 .000 .898 1.114 

Number of reviews .240 .027 .351 8.820 .000 .837 1.194 

Age .001 .006 .006 .128 .898 .634 1.576 

Seasonality .213 .803 .010 .266 .791 .965 1.036 

Promotional power .002 .003 .031 .701 .484 .682 1.466 

Genre type 2 1.663 1.136 .067 1.464 .144 .638 1.568 

Genre type 3 -1.218 2.073 -.024 -.588 .557 .818 1.222 

Genre type 4 1.249 5.393 .009 .232 .817 .934 1.071 

Genre type 5 2.099 1.199 .081 1.751 .080 .620 1.614 

Genre type 6 3.565 1.610 .100 2.215 .027 .646 1.548 

Genre type 7 1.127 1.056 .051 1.068 .286 .586 1.707 

Europe  -.942 .821 -.046 -1.147 .252 .827 1.209 

Other countries -1.086 1.998 -.023 -.544 .587 .760 1.316 

R Square=.204; R Square adjusted=.180; N=620; Genre type 1 and North America are reference categories 
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Model 5. Direct effects (for radical changes with Past Depth of experience) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant 64.899 1.957  33.167 .000   

Depth of experience .270 .293 .046 .924 .356 .865 1.156 

Breadth of experience -.466 .465 -.054 -1.003 .317 .725 1.379 

Time-release strategy (months) -.133 .043 -.156 -3.104 .002 .834 1.199 

        

Sequel 2.494 .948 .128 2.630 .009 .895 1.118 

Number of reviews .353 .036 .495 9.933 .000 .847 1.181 

Age -.012 .007 -.094 -1.755 .080 .736 1.358 

Seasonality -.537 .957 -.026 -.561 .575 .964 1.038 

Promotional power .009 .004 .113 2.231 .026 .822 1.216 

Genre type 2 1.011 1.335 .043 .757 .450 .659 1.518 

Genre type 3 -3.657 3.265 -.055 -1.120 .264 .880 1.136 

Genre type 4 .298 4.161 .003 .072 .943 .939 1.065 

Genre type 5 2.241 1.415 .090 1.584 .114 .650 1.538 

Genre type 6 4.593 2.309 .108 1.989 .048 .709 1.410 

Genre type 7 .881 1.315 .039 .670 .504 .630 1.588 

Europe  -.507 .996 -.025 -.509 .611 .845 1.183 

Other countries -.129 2.349 -.003 -.055 .956 .869 1.150 

R Square=.362; R Square adjusted=.329; N=320; Genre type 1 and North America are reference categories 
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Model 6. Interaction effects (for radical changes with Past Depth of experience) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant 64.695 1.950  33.175 .000   

Depth of experience .191 .301 .032 .636 .525 .799 1.252 

Breadth of experience -.058 .479 -.007 -.121 .903 .667 1.500 

Time-release strategy (months) -.062 .049 -.073 -1.278 .202 .634 1.578 

Depth of experience×Time-release strategy .010 .022 .022 .438 .661 .795 1.258 

Breadth of experience×Time-release strategy .088 .031 .161 2.838 .005 .640 1.561 

        

Sequel 2.596 .939 .133 2.765 .006 .892 1.121 

Number of reviews .365 .035 .512 10.298 .000 .831 1.203 

Age -.012 .007 -.087 -1.654 .099 .735 1.360 

Seasonality -.287 .950 -.014 -.303 .762 .955 1.047 

Promotional power .009 .004 .116 2.311 .022 .816 1.225 

Genre type 2 1.013 1.327 .043 .763 .446 .652 1.534 

Genre type 3 -3.735 3.240 -.056 -1.153 .250 .873 1.145 

Genre type 4 .197 4.116 .002 .048 .962 .938 1.066 

Genre type 5 2.036 1.403 .082 1.451 .148 .646 1.548 

Genre type 6 4.310 2.288 .102 1.883 .061 .705 1.417 

Genre type 7 .879 1.308 .039 .672 .502 .622 1.607 

Europe  -.532 .985 -.027 -.541 .589 .845 1.183 

Other countries -.149 2.322 -.003 -.064 .949 .869 1.150 

R Square=.381; R Square adjusted=.344; N=320; Genre type 1 and North America are reference categories 
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Annex 2. Detailed OLS regression analysis results for Chapter 3 

Model 1. Direct effect (on New product performance of suppliers) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant -1.634 .090  -18.062 .000   

The level of inter-firm cooperation .316 .040 .103 7.854 .000 .713 1.403 

        

Speed of release -.001 .001 -.016 -1.283 .199 .821 1.218 

Sequel .404 .031 .151 12.971 .000 .902 1.109 

Age .000 .000 .044 2.976 .003 .558 1.792 

Seasonality .104 .035 .034 3.025 .002 .972 1.028 

Promotional power .001 .000 .229 19.005 .000 .838 1.194 

Genre type 2 -.011 .053 -.003 -.217 .829 .781 1.280 

Genre type 3 -.047 .042 -.014 -1.105 .269 .731 1.368 

Genre type 4 -.609 .120 -.058 -5.077 .000 .946 1.057 

Genre type 5 -.161 .048 -.042 -3.361 .001 .766 1.305 

Genre type 6 -.333 .045 -.097 -7.354 .000 .693 1.443 

Genre type 7 -.674 .099 -.078 -6.838 .000 .933 1.071 

Europe  -.297 .038 -.096 -7.832 .000 .807 1.240 

Other countries -.252 .041 -.085 -6.088 .000 .625 1.600 

Depth of experience .006 .002 .043 2.879 .004 .546 1.832 

Breadth of experience -.012 .010 -.021 -1.192 .233 .402 2.487 

Number of developed products (in the past) -.001 .001 -.032 -1.878 .060 .415 2.410 

Number of platforms per product .006 .023 .004 .281 .779 .695 1.439 

Number of platforms per supplier -.058 .029 -.030 -2.017 .044 .557 1.795 

Level of competition .000 .000 .040 3.344 .001 .840 1.190 

R Square=.142; R Square adjusted=.140; N=7074; Genre type 1 and North America are reference categories 
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Model 2. Mediated effect (on New product performance of suppliers) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant -1.707 .080  -21.298 .000   

The level of inter-firm cooperation .134 .036 .044 3.739 .000 .701 1.427 

New product quality .031 .001 .313 26.623 .000 .687 1.455 

Product visibility .017 .001 .244 20.283 .000 .659 1.517 

        

Speed of release .003 .001 .059 5.376 .000 .791 1.264 

Sequel .146 .028 .055 5.164 .000 .850 1.177 

Age .000 .000 .030 2.329 .020 .558 1.793 

Seasonality .228 .031 .074 7.436 .000 .964 1.037 

Promotional power .000 .000 .128 11.700 .000 .799 1.251 

Genre type 2 -.103 .047 -.024 -2.193 .028 .775 1.290 

Genre type 3 .128 .038 .039 3.343 .001 .697 1.434 

Genre type 4 -.376 .107 -.036 -3.520 .000 .931 1.075 

Genre type 5 -.017 .043 -.004 -.397 .692 .749 1.335 

Genre type 6 -.082 .042 -.024 -1.975 .048 .639 1.565 

Genre type 7 -.588 .088 -.068 -6.724 .000 .925 1.081 

Europe  -.212 .034 -.069 -6.318 .000 .804 1.244 

Other countries -.220 .037 -.074 -6.014 .000 .625 1.601 

Depth of experience .005 .002 .035 2.673 .008 .543 1.841 

Breadth of experience -.006 .009 -.010 -.666 .506 .402 2.488 

Number of developed products (in the past) -.001 .001 -.027 -1.763 .078 .415 2.411 

Number of platforms per product -.037 .020 -.021 -1.810 .070 .693 1.442 

Number of platforms per supplier -.040 .026 -.020 -1.548 .122 .557 1.795 

Level of competition .000 .000 .068 6.320 .000 .822 1.217 

R Square=.330; R Square adjusted=.328; N=7074; Genre type 1 and North America are reference categories 
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Model 3. Interaction effect [Moderation] (on New product performance of suppliers) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant -1.634 .077  -21.241 .000   

New product quality .034 .001 .347 25.614 .000 .515 1.943 

Product visibility .017 .001 .236 17.468 .000 .518 1.929 

Platform producers’ market strategy .158 .035 .051 4.519 .000 .731 1.368 

Platform producers’ market strategy×New product quality -.013 .002 -.070 -5.382 .000 .554 1.805 

Platform producers’ market strategy×Product visibility .009 .002 .058 4.390 .000 .545 1.833 

        

Speed of release .004 .001 .076 6.533 .000 .693 1.442 

Sequel .144 .028 .054 5.097 .000 .849 1.177 

Age .000 .000 .030 2.330 .020 .558 1.791 

Seasonality .226 .031 .073 7.391 .000 .963 1.039 

Promotional power .000 .000 .136 12.660 .000 .823 1.215 

Genre type 2 -.117 .047 -.028 -2.503 .012 .776 1.289 

Genre type 3 .124 .038 .038 3.266 .001 .699 1.431 

Genre type 4 -.397 .107 -.038 -3.723 .000 .929 1.076 

Genre type 5 -.017 .043 -.004 -.392 .695 .748 1.336 

Genre type 6 -.076 .042 -.022 -1.817 .069 .638 1.567 

Genre type 7 -.593 .087 -.069 -6.780 .000 .923 1.083 

Europe  -.201 .034 -.065 -6.007 .000 .802 1.248 

Other countries -.227 .037 -.076 -6.160 .000 .616 1.622 

Depth of experience .005 .002 .035 2.678 .007 .545 1.835 

Breadth of experience -.005 .009 -.009 -.616 .538 .403 2.483 

Number of developed products (in the past) -.001 .001 -.026 -1.705 .088 .415 2.411 

Number of platforms per product -.033 .020 -.019 -1.656 .098 .693 1.442 

Number of platforms per supplier -.080 .023 -.041 -3.468 .001 .685 1.459 

Level of competition .000 .000 .061 5.583 .000 .789 1.267 

R Square=.333; R Square adjusted=.331; N=7074; Genre type 1 and North America are reference categories 
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Model 4. Interaction effect [Moderated-Mediation] (on New product performance of suppliers) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant -1.711 .079  -21.531 .000   

The level of inter-firm cooperation .164 .036 .053 4.578 .000 .690 1.449 

New product quality .034 .001 .349 25.925 .000 .515 1.943 

Product visibility .017 .001 .235 17.470 .000 .513 1.948 

Platform producers’ market strategy .134 .035 .043 3.834 .000 .727 1.376 

Platform producers’ market strategy×New product quality -.016 .002 -.083 -6.348 .000 .550 1.819 

Platform producers’ market strategy×Product visibility .005 .002 .031 2.352 .019 .526 1.901 

Platform producers’ market strategy×The level of inter-firm 

cooperation 
.802 .079 .105 10.131 .000 .859 1.164 

        

Speed of release .004 .001 .079 6.787 .000 .693 1.443 

Sequel .145 .028 .054 5.168 .000 .849 1.178 

Age .000 .000 .013 .991 .322 .550 1.819 

Seasonality .218 .030 .070 7.164 .000 .962 1.040 

Promotional power .000 .000 .144 13.163 .000 .780 1.282 

Genre type 2 -.096 .046 -.023 -2.079 .038 .774 1.292 

Genre type 3 .122 .038 .037 3.225 .001 .695 1.438 

Genre type 4 -.408 .106 -.039 -3.851 .000 .929 1.076 

Genre type 5 -.032 .042 -.009 -.765 .444 .747 1.339 

Genre type 6 -.077 .041 -.023 -1.867 .062 .637 1.570 

Genre type 7 -.613 .087 -.071 -7.060 .000 .922 1.085 

Europe  -.198 .033 -.064 -5.950 .000 .800 1.250 

Other countries -.246 .037 -.083 -6.725 .000 .615 1.627 

Depth of experience .004 .002 .027 2.050 .040 .541 1.848 

Breadth of experience -.007 .009 -.012 -.769 .442 .402 2.489 

Number of developed products (in the past) -.001 .001 -.016 -1.084 .278 .413 2.421 

Number of platforms per product -.036 .020 -.021 -1.777 .076 .690 1.448 

Number of platforms per supplier -.044 .025 -.022 -1.719 .086 .556 1.797 

Level of competition .000 .000 .063 5.837 .000 .789 1.268 

R Square=.344; R Square adjusted=.341; N=7074; Genre type 1 and North America are reference categories 
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Annex 3. Detailed OLS regression analysis results for Chapter 4 

Model 1. Direct effect (on New product quality) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant 58.453 .967  60.449 .000   

New platform commitment 4.158 .976 .045 4.260 .000 .869 1.151 

        

Sequel 5.269 .283 .194 18.635 .000 .894 1.118 

Age .000 .001 -.002 -.179 .858 .642 1.557 

Seasonality -1.634 .312 -.052 -5.243 .000 .979 1.022 

Promotional power .003 .000 .076 6.933 .000 .811 1.233 

Genre type 2 3.424 .477 .080 7.180 .000 .784 1.276 

Genre type 3 3.035 .389 .092 7.793 .000 .705 1.419 

Genre type 4 6.183 1.090 .058 5.674 .000 .938 1.066 

Genre type 5 2.336 .435 .061 5.376 .000 .762 1.312 

Genre type 6 4.132 .419 .119 9.853 .000 .663 1.509 

Genre type 7 5.011 .892 .057 5.615 .000 .932 1.073 

Europe  -.425 .343 -.014 -1.238 .216 .806 1.241 

Other countries -.762 .368 -.025 -2.068 .039 .648 1.542 

Depth of experience .059 .024 .040 2.496 .013 .381 2.628 

Breadth of experience .097 .178 .007 .547 .585 .625 1.599 

Number of developed products (in the past) .015 .011 .022 1.293 .196 .329 3.042 

Number of platforms per product .433 .199 .025 2.169 .030 .748 1.337 

Number of platforms per supplier -.330 .249 -.017 -1.328 .184 .620 1.613 

Level of competition -.004 .000 -.137 -13.214 .000 .909 1.100 

The level of inter-firm cooperation .419 .372 .013 1.125 .260 .682 1.467 

Product visibility .324 .008 .453 41.735 .000 .826 1.211 

R Square=.314; R Square adjusted=.312; N=7074; Genre type 1 and North America are reference categories 
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Model 2. Interaction effect [Moderation] (on New product quality) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant 58.379 .969  60.268 .000   

New platform commitment 1.702 1.703 .018 1.000 .317 .285 3.506 

Time-to-react -.009 .006 -.016 -1.333 .183 .683 1.464 

New platform commitment×Time-to-react .096 .043 .039 2.260 .024 .324 3.082 

        

Sequel 5.322 .284 .196 18.762 .000 .888 1.126 

Age .000 .001 -.001 -.105 .916 .639 1.565 

Seasonality -1.690 .313 -.054 -5.393 .000 .967 1.034 

Promotional power .003 .000 .075 6.879 .000 .811 1.233 

Genre type 2 3.477 .477 .081 7.288 .000 .782 1.278 

Genre type 3 3.016 .390 .091 7.741 .000 .704 1.421 

Genre type 4 6.063 1.092 .057 5.555 .000 .934 1.070 

Genre type 5 2.268 .437 .059 5.193 .000 .754 1.326 

Genre type 6 4.042 .424 .117 9.527 .000 .647 1.546 

Genre type 7 4.958 .893 .057 5.553 .000 .931 1.075 

Europe  -.414 .343 -.013 -1.206 .228 .805 1.242 

Other countries -.791 .368 -.026 -2.148 .032 .647 1.545 

Depth of experience .070 .024 .047 2.876 .004 .358 2.792 

Breadth of experience .061 .178 .004 .340 .734 .620 1.614 

Number of developed products (in the past) .013 .011 .019 1.116 .265 .327 3.057 

Number of platforms per product .465 .200 .027 2.325 .020 .744 1.345 

Number of platforms per supplier -.351 .249 -.018 -1.408 .159 .616 1.624 

Level of competition -.004 .000 -.139 -13.248 .000 .889 1.125 

The level of inter-firm cooperation .392 .372 .013 1.054 .292 .681 1.468 

Product visibility .324 .008 .452 41.133 .000 .803 1.245 

R Square=.315; R Square adjusted=.313; N=7074; Genre type 1 and North America are reference categories 
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Model 3. Direct effect (on Product sales) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant -.995 .043  -23.166 .000   

New platform commitment .114 .043 .029 2.637 .008 .869 1.151 

        

Sequel .132 .013 .114 10.523 .000 .894 1.118 

Age -5.627E-5 .000 -.013 -.992 .321 .642 1.557 

Seasonality .066 .014 .049 4.766 .000 .979 1.022 

Promotional power .000 .000 .142 12.518 .000 .811 1.233 

Genre type 2 .009 .021 .005 .419 .675 .784 1.276 

Genre type 3 .097 .017 .068 5.584 .000 .705 1.419 

Genre type 4 -.076 .048 -.017 -1.578 .115 .938 1.066 

Genre type 5 .021 .019 .013 1.089 .276 .762 1.312 

Genre type 6 .001 .019 .000 .030 .976 .663 1.509 

Genre type 7 -.186 .040 -.050 -4.701 .000 .932 1.073 

Europe  -.100 .015 -.074 -6.533 .000 .806 1.241 

Other countries -.120 .016 -.093 -7.333 .000 .648 1.542 

Depth of experience .001 .001 .019 1.167 .243 .381 2.628 

Breadth of experience .040 .008 .065 5.047 .000 .625 1.599 

Number of developed products (in the past) .001 .001 .045 2.545 .011 .329 3.042 

Number of platforms per product -.014 .009 -.018 -1.551 .121 .748 1.337 

Number of platforms per supplier -.037 .011 -.043 -3.352 .001 .620 1.613 

Level of competition 1.385E-5 .000 .011 1.038 .299 .909 1.100 

The level of inter-firm cooperation .047 .017 .035 2.831 .005 .682 1.467 

Product visibility .012 .000 .375 33.395 .000 .826 1.211 

R Square=.264; R Square adjusted=.262; N=7074; Genre type 1 and North America are reference categories 
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Model 4. Interaction effect [Moderation] (on Product sales) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant -1.014 .043  -23.613 .000   

New platform commitment -.240 .075 -.061 -3.176 .002 .285 3.506 

Time-to-react .002 .000 .069 5.601 .000 .683 1.464 

New platform commitment×Time-to-react .009 .002 .081 4.534 .000 .324 3.082 

        

Sequel .128 .013 .110 10.220 .000 .888 1.126 

Age -2.818E-5 .000 -.006 -.497 .619 .639 1.565 

Seasonality .074 .014 .055 5.294 .000 .967 1.034 

Promotional power .000 .000 .142 12.600 .000 .811 1.233 

Genre type 2 .009 .021 .005 .437 .662 .782 1.278 

Genre type 3 .100 .017 .071 5.815 .000 .704 1.421 

Genre type 4 -.061 .048 -.013 -1.260 .208 .934 1.070 

Genre type 5 .032 .019 .019 1.632 .103 .754 1.326 

Genre type 6 .017 .019 .011 .885 .376 .647 1.546 

Genre type 7 -.178 .040 -.047 -4.490 .000 .931 1.075 

Europe  -.102 .015 -.076 -6.736 .000 .805 1.242 

Other countries -.117 .016 -.091 -7.184 .000 .647 1.545 

Depth of experience 4.766E-5 .001 .001 .044 .965 .358 2.792 

Breadth of experience .036 .008 .059 4.589 .000 .620 1.614 

Number of developed products (in the past) .001 .001 .049 2.731 .006 .327 3.057 

Number of platforms per product -.016 .009 -.022 -1.852 .064 .744 1.345 

Number of platforms per supplier -.032 .011 -.037 -2.860 .004 .616 1.624 

Level of competition 8.087E-7 .000 .001 .060 .952 .889 1.125 

The level of inter-firm cooperation .047 .016 .035 2.868 .004 .681 1.468 

Product visibility .012 .000 .388 34.150 .000 .803 1.245 

R Square=.269; R Square adjusted=.267; N=7074; Genre type 1 and North America are reference categories 
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Model 5. Direct effect (on Product sales) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant -1.781 .050  -35.356 .000   

New product quality .013 .001 .312 26.532 .000 .687 1.455 

        

Sequel .063 .012 .054 5.113 .000 .854 1.171 

Age -5.379E-5 .000 -.012 -.995 .320 .642 1.557 

Seasonality .088 .013 .065 6.617 .000 .975 1.025 

Promotional power .000 .000 .119 11.003 .000 .808 1.237 

Genre type 2 -.037 .020 -.020 -1.820 .069 .778 1.285 

Genre type 3 .055 .017 .039 3.338 .001 .700 1.429 

Genre type 4 -.160 .046 -.035 -3.467 .001 .934 1.070 

Genre type 5 -.011 .018 -.007 -.612 .541 .760 1.315 

Genre type 6 -.056 .018 -.037 -3.113 .002 .655 1.527 

Genre type 7 -.255 .038 -.068 -6.738 .000 .929 1.076 

Europe  -.094 .015 -.070 -6.463 .000 .805 1.241 

Other countries -.110 .016 -.086 -7.076 .000 .649 1.542 

Depth of experience .001 .001 .013 .851 .395 .410 2.440 

Breadth of experience .039 .008 .064 5.195 .000 .627 1.595 

Number of developed products (in the past) .001 .000 .035 2.073 .038 .336 2.976 

Number of platforms per product -.019 .008 -.025 -2.240 .025 .749 1.334 

Number of platforms per supplier -.032 .011 -.038 -3.058 .002 .620 1.612 

Level of competition 6.586E-5 .000 .053 5.118 .000 .889 1.124 

The level of inter-firm cooperation .043 .016 .032 2.701 .007 .684 1.462 

Product visibility .007 .000 .232 19.594 .000 .677 1.476 

R Square=.331; R Square adjusted=.328; N=7074; Genre type 1 and North America are reference categories 
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Model 6. Mediated effect (on Product sales) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant -1.775 .051  -35.149 .000   

New platform commitment .059 .041 .015 1.422 .155 .866 1.154 

New product quality .013 .001 .311 26.428 .000 .686 1.458 

        

Sequel .062 .012 .053 5.044 .000 .852 1.173 

Age -5.322E-5 .000 -.012 -.984 .325 .642 1.557 

Seasonality .088 .013 .065 6.634 .000 .975 1.026 

Promotional power .000 .000 .118 10.903 .000 .806 1.241 

Genre type 2 -.037 .020 -.020 -1.814 .070 .778 1.285 

Genre type 3 .056 .017 .039 3.386 .001 .699 1.431 

Genre type 4 -.159 .046 -.035 -3.432 .001 .934 1.071 

Genre type 5 -.010 .018 -.006 -.549 .583 .759 1.318 

Genre type 6 -.055 .018 -.037 -3.049 .002 .654 1.530 

Genre type 7 -.253 .038 -.068 -6.681 .000 .928 1.077 

Europe  -.094 .015 -.070 -6.458 .000 .805 1.242 

Other countries -.110 .016 -.085 -7.034 .000 .648 1.543 

Depth of experience .000 .001 .007 .438 .662 .380 2.630 

Breadth of experience .039 .008 .063 5.119 .000 .625 1.599 

Number of developed products (in the past) .001 .000 .038 2.261 .024 .329 3.042 

Number of platforms per product -.020 .008 -.026 -2.307 .021 .748 1.338 

Number of platforms per supplier -.033 .011 -.038 -3.096 .002 .620 1.613 

Level of competition 6.677E-5 .000 .054 5.183 .000 .887 1.127 

The level of inter-firm cooperation .041 .016 .031 2.613 .009 .682 1.467 

Product visibility .007 .000 .235 19.587 .000 .662 1.510 

R Square=.331; R Square adjusted=.329; N=7074; Genre type 1 and North America are reference categories 
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Model 7. Interaction effect [Moderated-Mediation] (on Product sales) 

Predictors 
Unstandardized 

Coefficients 

Standardized 

Coefficients t 
Sig. 

(p-value) 

Collinearity Statistics 

 B Std. Error Beta Tolerance VIF 

Constant -1.792 .050  -35.573 .000   

New platform commitment -.262 .072 -.066 -3.645 .000 .285 3.506 

Time-to-react .002 .000 .074 6.293 .000 .683 1.465 

New platform commitment×Time-to-react .007 .002 .069 4.039 .000 .324 3.084 

New product quality .013 .001 .311 26.508 .000 .685 1.460 

        

Sequel .057 .012 .049 4.678 .000 .846 1.182 

Age -2.638E-5 .000 -.006 -.488 .626 .639 1.565 

Seasonality .096 .013 .072 7.239 .000 .963 1.038 

Promotional power .000 .000 .119 11.003 .000 .805 1.242 

Genre type 2 -.037 .020 -.020 -1.836 .066 .777 1.288 

Genre type 3 .060 .017 .042 3.638 .000 .698 1.433 

Genre type 4 -.142 .046 -.031 -3.068 .002 .930 1.075 

Genre type 5 .001 .018 .001 .071 .943 .751 1.331 

Genre type 6 -.037 .018 -.025 -2.067 .039 .639 1.566 

Genre type 7 -.244 .038 -.065 -6.447 .000 .927 1.079 

Europe  -.097 .015 -.072 -6.681 .000 .805 1.243 

Other countries -.107 .016 -.083 -6.852 .000 .647 1.546 

Depth of experience -.001 .001 -.014 -.862 .389 .358 2.795 

Breadth of experience .035 .008 .058 4.705 .000 .620 1.614 

Number of developed products (in the past) .001 .000 .043 2.511 .012 .327 3.058 

Number of platforms per product -.023 .008 -.030 -2.675 .007 .743 1.346 

Number of platforms per supplier -.027 .011 -.032 -2.554 .011 .616 1.624 

Level of competition 5.446E-5 .000 .044 4.194 .000 .867 1.153 

The level of inter-firm cooperation .042 .016 .031 2.674 .008 .681 1.468 

Product visibility .008 .000 .247 20.495 .000 .648 1.544 

R Square=.336; R Square adjusted=.333; N=7074; Genre type 1 and North America are reference categories 
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Models 8 – 14 [Table 15]. Robustness check (more than 1 product already released) 

Variables Model 8 Model 9 Model 10 Model 11 Model 12 Model 13 Model 14 

DV 

IV 

New product 

quality 

New product 

quality 

Product sales Product sales Product sales Product sales Product sales 

New platform 

commitment 

4.139*** 

(1.00) 

2.210 

(1.8) 

.121** 

(.05) 

-.213** 

(.08) 

 .063 

(.04) 

-.244*** 

(.08) 

Time-to-react  -.009 

(.01) 

 .002*** 

(.00) 

  .002*** 

(.00) 

New platform 

commitment×Time-to-

react 

 .078† 

(0.4) 

 .008*** 

(.00) 

  .007*** 

(.00) 

New product quality     .014*** 

(.00) 

.014*** 

(.00) 

.014*** 

(.00) 

        

N 5619 5619 5619 5619 5619 5619 5619 

R square .310 .311 .262 .267 .334 .335 .340 

R squared adjusted .308 .308 .259 .264 .332 .332 .337 

F change 16.989***a 2.298 7.262**a 19.683*** 618.644***a 2.167 21.798*** 

Notes: 

† p <.10; * p<.05; ** p<.01; *** p<.001 

Control variables were also in the analyses 

Unstandardized coefficients are reported with standard errors in parentheses 

a – the model is compared with a null model (when the test is run only with the control variables) 
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Models 15 – 21 [Table 16]. Robustness check (reactive NPD strategy) 

Variables Model 15 Model 16 Model 17 Model 18 Model 19 Model 20 Model 21 

DV 

IV 

New product 

quality 

New product 

quality 

Product sales Product sales Product sales Product sales Product sales 

New platform 

commitment 

4.314*** 

(.98) 

1.528 

(1.70) 

.076† 

(.04) 

-.289*** 

(.08) 

 .019 

(.04) 

-.310*** 

(.07) 

Time-to-react  -.029*** 

(.01) 

 .001 

(.00) 

  .001** 

(.00) 

New platform 

commitment×Time-to-

react 

 .136** 

(.04) 

 .011*** 

(.00) 

  .009*** 

(.00) 

New product quality     .13*** 

(.00) 

.013*** 

(.00) 

.013*** 

(.00) 

        

N 5907 5907 5907 5907 5907 5907 5907 

R square .325 .327 .269 .273 .333 .333 .337 

R square adjusted .322 .325 .266 .270 .331 .331 .334 

F change 19.478***a 11.455*** 3.049†a 17.340*** 572.413***a 0.207 16.337*** 

† p <.10; * p<.05; ** p<.01; *** p<.001 

Control variables were also in the analyses 

Unstandardized coefficients are reported with standard errors in parentheses 

a – the model is compared with a null model (when the test is run only with the control variables) 
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Models 22 – 28 [Table 17]. Robustness check (reactive NPD strategy/more than 1 product already released) 

Variables Model 22 Model 23 Model 24 Model 25 Model 26 Model 27 Model 28 

DV 

IV 

New product 

quality 

New product 

quality 

Product sales Product sales Product sales Product sales Product sales 

New platform 

commitment 

4.252*** 

(1.00) 

1.887 

(1.76) 

.079† 

(.05) 

-.265*** 

(.08) 

 .020 

(.04) 

-.292*** 

(.08) 

Time-to-react  -.028*** 

(.01) 

 .000 

(.00) 

  .001* 

(.00) 

New platform 

commitment×Time-to-

react 

 .119** 

(.05) 

 .010*** 

(.00) 

  .009*** 

(.00) 

New product quality     .014*** 

(.00) 

.014*** 

(.00) 

.014*** 

(.00) 

        

N 4796 4796 4796 4796 4796 4796 4796 

R square .321 .323 .265 .270 .336 .336 .340 

R square adjusted .317 .319 .262 .266 .333 .333 .337 

F change 17.941***a 8.012*** 3.063†a 14.163*** 514.240***a .207 13.653*** 

Notes: 

† p <.10; * p<.05; ** p<.01; *** p<.001 

Control variables were also in the analyses 

Standardized coefficients are reported with standard errors in parentheses 

a – the model is compared with a null model (when the test is run only with the control variables) 
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Figure 11. Alternative conceptual model 
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