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Abstract 
 

Digital platforms consist of a core and complementary products. The key mechanism 

underlying the adoption of platforms is found in these complements that drive indirect network 

externalities. Prior research on these effects only focused on their quantitative nature, despite 

a growing consensus regarding other relevant dimensions. This quantitative study incorporates 

the quality and variety of complements in addition to their quantity and focuses on the relation 

with consumer preferences in terms of platform adoption. The objective is to identify the 

relative influences of complements’ quantity, quality and variety on platform adoption 

intentions for early and late adopters. This is executed by means of a vignette experiment, 

embedded in a video gaming setting, in which consoles with different levels of the three 

attributes are offered. Hypotheses include that the influence of quantity and variety are stronger 

for early adopters, whereas for late adopters quality is the major driver of adoption intentions. 

Results yield no significant differences between the tested gaming consoles (with one notable 

exception regarding the willingness-to-pay) and thus suggest that the influences of 

complements’ quantity, quality and variety on platform adoption intentions are balanced. These 

findings are consistent for both adopter categories. This impedes ranking of the attributes and 

indicates an interwoven characterization. It is thus concluded that network effects are 

multidimensional, implying that quantity, quality and variety all form sources of the 

externalities, which calls for revisiting the definition thereof. Based on that same notion, 

implications for platform management are provided by linking the demand-side observations 

to platform supply-side dynamics.  

 

Keywords: two-sided platforms, platform adoption, indirect network externalities, 

complement quantity, quality & variety, adopter categories 
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I. Introduction 
“The world is going through a new economic revolution, disrupting the economy, businesses, 

labour markets and our daily lives in a way not seen since the industrial revolution” (Chan, 

Voortman & Rogers, 2018, p.1). At the core of this revolution is the rise of the platform 

economy (Kenny & Zysman, 2016), which is driven by technological innovations and 

increased online connectivity (Chan et al., 2016). Prevalent examples of platforms in this new 

economy include video game consoles, software operating systems and various web portals 

(Kim, Prince & Qiu, 2014). 

These platforms are often referred to as two-sided markets. In order to create value as 

a platform, both retail customers and complementary goods producers (hereafter: 

complementors) are required to board (Rochet & Tirole, 2006). Examples of complementary 

goods (or: complements) are the listings on accommodation booking portals, titles on music 

and video streaming services, and applications in the app stores on smartphones. The customers 

and complementors form the market’s two sides that engage in transactions (e.g. booking a 

hotel) or otherwise interact on the platform (e.g. streaming a song) (Eisenmann, Parker & Van 

Alstyne, 2006). In deciding to adopt a platform, customers prefer platforms with a greater 

availability of complements as this yield greater value to them. Likewise, in their decision to 

board a platform, complementors favour larger user bases. This reciprocal relation is defined 

as the indirect network effect (Cennamo, 2018). Besides in the emergence of a platform, the 

importance of network effects is further illustrated in light of the continuity of a platform: 

“Network effects protect [the platform’s] position once established; users rarely leave a vibrant 

platform” (Edelman, 2015, p.92).  

Complements’ quantity as driver of indirect network effects and its relation with a 

platform’s value is evident and often addressed in platform ecosystem literature (e.g. Edelman, 

2015; Eisenman, Parker & Van Alstyne, 2006; Gawer, 2014). With respect to this Binken and 

Stremersch (2009) note: “The main shortcoming of the academic literature on this phenomenon 

[(i.e. network effects)] is that mathematical and empirical analyses have focused almost 

exclusively on a single dimension of [complement] availability, namely, [complement] 

quantity (i.e., the number of software titles introduced)” (p.88). Other scholars agree that other 

dimensions have been insufficiently focused on, most dominantly the quality and variety 

dimensions: “Despite the importance for the complementary value that drives platform 

ecosystems, researchers have only recently pointed out that the quality of complements also 

affects the value of platforms (...) showing that not all complements are equally valuable” 
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(Hilbolling, Berends, Deken & Tuertscher, under review, p.1). This is echoed by Cennamo 

(2018), who states that although “scholars have focused on the number of complements as the 

main dimension of value (e.g., Armstrong, 2006; Boudreau, 2012; Clements & Ohashi, 2005) 

(...) consumers may care about the diversity of complements, not just their quantity (Zhu & 

Iansiti, 2012), or may prefer some complements to others (Binken & Stremersch, 2009; Corts 

& Lederman, 2009; Panico & Cennamo, 2015; Steiner, [Wiegand, Eggert, & Backhaus,] 

2016)” (p. 3041). In the recent study by Panico and Cennamo (2020), these other dimensions 

are referred to as “different sources of indirect network effects” (p.20). “Empirical studies have 

started to document these [sources], but additional research is needed to introduce more 

granularity about the functioning of platform ecosystems, their dynamics, and the sources of 

strategic advantage. Surprisingly, there is only scant research that takes consumers’ preferences 

into account” (Panico & Cennamo, 2020, p.20).  

As these citations illustrate, scholars agree that not merely the number of available 

complements determines to what extent users value a platform. Instead, the complements’ 

quality and variety are also highly relevant in assessing the value of a platform and thus in 

users’ adoption decisions. Apart from the endeavours by Binken and Stremersch (2009), the 

relation between the quality of the complements available on a particular platform and the 

decision to adopt that platform, has not been studied. However, their research only focused on 

how the quality of a minority of compliments severely impacts platform sales (i.e. ‘superstars’), 

as described later in the theoretic framework. As to the variety attribute, Clements and Ohashi 

(2005), Parker and Van Alstyne (2005), Zammuto, Griffith, Majchrzak, Dougherty and Faraj 

(2007), and Yoo, Henfridsson and Lyytinen (2010) found that (under particular circumstances) 

by increasing the diversity of complements the platform’s value may enhance for end-users.  

 So, although no ambiguity exists whether quantity, quality and variety of complements 

affect user value, the extent to which these three attributes do and subsequently their relative 

importance in regards of adopting a platform, remain uncharted territory. The aim of this study 

is to contribute to this empirical gap by jointly examining the three respective influences on 

platform adoption (intentions) from the perspective of the end-user, by means of a vignette 

experiment in the context of video gaming. Thus, this explanatory research seeks to establish 

causal relationships between the just mentioned variables (Saunders, Lewis & Thornhill, 2009). 

In the consideration of the identified research gap, it is important to note that these users 

or user groups who assess the value of complements and platforms, and decide to adopt a 

platform, are not homogenous (Rietveld & Eggers, 2018; Rogers, 1983; Steiner et al., 2016). 

It is important to note that Rogers’s (1983) dominant typology of user(group)s (i.e. 5 categories 
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of adopters) is grounded on the adoption of a focal technology. The findings of Rietveld and 

Eggers (2018), and Steiner et al. (2016) are merely based on the adoption of complements. This 

moderating influence of usertype1 on the relation between (the quantity, quality and variety of) 

complements and adoption of the focal technology (i.e. the platform), is not covered in existing 

literature. To specify this particular angle of this study, the findings of Rietveld and Eggers 

(2018) and Binken & Stremersch (2009) are combined2: First mentioned authors argue that the 

varying preferences and behaviour of different usertypes affect the adoption of complements. 

The latter identified that the availability of certain complements drive platform adoption more 

than others. Therefore, the usertype should be regarded in studying the relation between 

complements’ attributes and platform adoption, since it is assumed not all users value 

complements’ quantity, quality and variety in equal measures. As a result, the relation between 

these three attributes and platform adoption intention, is influenced by the usertype of the focal 

decision maker. 

Thus, this study addresses how complements’ varying attributes in terms of quality, 

quantity and variety (relatively) affect the demand for the platform itself, moderated by the 

diverse composition of the installed base3. Consequently, the research question and sub 

question of this quantitative study read as follows: 

  

What are the relative influences of complements' quantity, quality and variety on 

users' platform adoption intentions; and to what extent do the influences vary 

amongst adopter categories? 

 

This study contributes to the aforementioned stream of literature by simultaneously examining 

three attributes of compliments as drivers of platform adoption mediated by indirect network 

externalities. The findings of Binken and Stremersch (2009) are expanded on, as this thesis 

approaches the influence of the quality dimension of complements in a holistic way, by 

including complements ranging from low to high quality opposed to the mere superstars. 

Furthermore, the selected research method (i.e. an experiment) enables inferring causality, as 

no other factors than complements quantity, quality and variety and the moderating influence 

of usertype are included. In that capacity, the experimental set-up with the adoption intention 

as dependent variable overcomes several limitations found in cited papers, amongst others 

 
1 The terms ‘usertype’, ‘user group’ and ‘adopter category’ are interchangeable. 
2 A schematic overview of the coherence between the cited research papers is included in Appendix A. 
3 The conceptual model is captured in Figure 1, which is enclosed at the end of chapter 2. 
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resulting from using actual sales data (e.g. the typical software lifecycle, in which sales peak 

shortly after the introduction and decline over time (Binken & Stremersch, 2009)). This issue 

regarding “collinearity between the progression of time and platform diffusion” (p.320) is also 

present in the paper by Rietveld and Eggers (2018), hindering the controlling of temporal 

influences. Related to this is the complementors’ pricing strategy which alters over time and 

affects the sales numbers. Besides, Rietveld and Eggers (2018) show a particular main interest 

in the distinction between novel and non-novel complements, preventing valid generalization 

towards a complement’s generic influence on adoption. Whereas their study was conducted at 

the complement level and mostly relevant for complementors, this study provides a different, 

more comprehensive angle predominantly suited for platform owners. An additional 

contribution concerns the theories on governance and management of platforms. Platform 

owners have certain control over the complementors (e.g. Panico & Cennamo, 2015; elaborated 

on in §2.2), by which the quantity, quality and variety of the available complements can be 

managed, based on the needs and preferences of the adopter categories.   

Summarizing, the distinctiveness of this study is achieved through the holistic and 

multidimensional approach towards the relative importance of complements’ quantity, quality 

and variety for platform adoption, moderated by the usertype, which adds granularity and 

enables the generation of deeper insights in potential discrepancies in adoption intentions. This 

serves as theoretical foundation for future research to more comprehensively examine the 

adoption dynamics in two-sided platform ecosystems.  

This thesis is relevant from a managerial perspective for multiple reasons. As McIntyre 

and Strinivasan (2016) mention, “in today’s economy, businesses are increasingly 

characterized by competition among platform-mediated networks” (p.141). Furthermore, 

Panico and Cennamo (2020) highlight that the emergence and growth of platform ecosystems 

are influenced by user demand, which drives the network externalities and incentives for 

complementors. Managing a platform effectively, which includes managing complements in 

terms of quantity, quality and variety, can thus play an essential role in succeeding as a platform 

and in gaining or sustaining a competitive advantage. The results in this thesis that generate 

insights and strategic implications are highly relevant for platform owners and sponsors, 

particularly considering the user-based perspective of this study, by which the aforementioned 

call of Panico and Cennamo (2020) to incorporate consumer preferences is addressed. Besides 

the emergence of platforms founded by new entrants, the example of the U.S. Postal Service 

shows how traditional businesses can “reconceive themselves as platforms (...) [making] 

platforms even more prevalent” (Anderson, Parker & Tan, 2014, p.152). This notion points to 
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the relevance of this thesis for organizations that consider switching to a platform-based 

business model. As a result of these trends, consumers are increasingly facing platforms and 

have the option to acquire a product through a platform more frequently. As the complements’ 

quality-quantity-variety ratio differs amongst these platforms, the insights gained through this 

research are relevant for users of platforms as well.  

This thesis is organized as follows: The next chapter consists of the theoretic 

framework, in which academic grounding for all variables is included. Besides, the framework 

covers theories on managing digital platforms, with special attention to the relation between a 

platform’s owner and the contributing complementors. This is followed by the methodology, 

in which the research design is defined, covering the empirical inquiry and approach towards 

data collection and analysis. Chapter 4 contains an in-depth description of the results. 

Subsequently, a conclusion is drawn from the derived insights. This is included in the final 

chapter, as well as theoretical contributions and managerial implications. 
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II. Theoretic Framework 
In this chapter theoretical foundation is provided, in which the research design is embedded. 

The theory development is thus tailored to the empirical context of this thesis: First, a general 

yet concise introduction to and definition of digital platforms is provided. This is followed by  

theories on platform management (which serve as base for the implications presented in the 

discussion chapter). Subsequently, academic grounding for the three independent variables is 

provided. This chapter is closed by theories on adoption in relation to user typology.  

2.1 Digital Platforms: Definitions from Multiple Perspectives  
Digital platforms are defined as “evolving organizations or meta-organizations that: (i) federate 

and coordinate constitutive agents who can innovate and compete; (ii) create value by 

generating and harnessing economies of scope in supply or/and in demand; and (iii) entail a 

modular technological architecture composed of a core and a periphery” (Gawer, 2014, 

p.1239). Previously, platforms were studied from two distinctive perspectives: the economic 

and the engineering. In the first perspective, platforms are considered as two- or multi-sided 

markets, where the platform facilitates transactions between different kinds of actors present 

on the platform (Brousseau & Penard, 2007; Eisenmann et al., 2006). The engineering 

perspective regards platforms as “building blocks, providing an essential function to a 

technological system” that forms the foundation on which other parties “can develop 

complementary products, technologies or services” (Gawer, 2009, p.2). Baldwin and 

Woodward (2009) state that from this angle “a platform architecture partitions a system into 

stable core components and variable peripheral components” (p.24). These peripheral 

components are often developed by third-party complementors as referred to by Gawer, who 

delineates this technological architecture through the following example: 

 

“ (...) consider the case of video games consoles and its compatible video games: a 

technological platform (for example the Nintendo Wii game console) endowed with an 

initially larger installed base of end-users (gamers) will have the effect of increasing 

the incentives for developers of complementary products or services (here, video game 

developers) to join the Wii platform and develop Wii-compatible video games.” 

(Gawer, 2014, p.1241) 
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Simultaneously, the author identifies the three elements of the aforementioned main definition 

of a platform (and thus integrates the two perspectives) in this example: (i) the console 

manufacturers federate agents who can innovate and compete (i.e. the complementors: the 

developers of games); (ii) the economies of scope in supply are generated through the attraction 

of these developers; (iii) the core of the platform ecosystem is formed by the gaming console 

(i.e. the Nintendo Wii); the complements form one part of the periphery (i.e. the games 

available on the particular gaming console), as the ecosystem is completed by the gamers who 

make use of the console and games. 

2.2 Platform Management & Governance 
A platform is typically managed by a platform leader, who plays “a central, orchestrating role 

within a network of firms and individual innovator–developers that have come to be 

collectively referred to as the platform’s “innovation ecosystem”” (Gawer, 2014, p.1239). In 

this ecosystem, dependencies between actors increase and become more dynamic (Bharadwaj, 

El Sawy, Pavlou & Venkatraman, 2013). This requires an attitude of pooling and sharing digital 

business strategies with the other actors, including partners such as complementors. A fused 

strategy has the potential to result in a dynamic capability, enabling platform owners to 

anticipate to developments in the digital marketplace. Referring to the dependency, Panico and 

Cennamo (2015) note that the quality of the complements depends on the third-party 

developers and platform owners do not have direct control over that quality4, but can merely 

stimulate it indirectly. In this respect, Yoo, Boland, Lyytinen and Majchrzak (2012) state that 

platform owners must seek to balance generativity and control (over the complementors) in the 

platform. By generativity, Zittrain (2008) means: “the overall system’s capacity to produce 

new output through unfiltered contributions from broad and varied audiences” (p.70). Cennamo 

and Santaló (2019) apply this principle to the platform domain, by stating that “platform 

systems can (...) expand and evolve without hierarchical control from the system’s creator” 

(p.617). Yoo et al. (2012) claim that too much control over the platform increases the risk of 

refusing third-party developers, which blocks the generativity of the platform. A lack of control 

over complementors jeopardizes the platform in terms of becoming “too varied and fragmented 

(...) thus becoming less useful for both developers and customers” (Yoo et al., 2012, p.1400), 

complicating the capturing of value by means of diminishing platform adoption. Alternatively, 

Panico and Cennamo (2015) argue that the acquisition of more complementors may result in 

 
4 The same reasoning is assumed to be applicable to the quantity and variety dimensions.  
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more value for users by means of increased complement variety, but due to increased 

competition among complementors it may be disadvantageous for the quality of complements.   

2.3 Quantity Dimension of Complements 

The quoted example at the end of §2.1 serves a triple function, as it also illustrates the indirect 

externalities in the context of a video gaming platform, corresponding to the principle of 

indirect network effects as discussed in the introduction of this thesis. Briefly recapitulating, 

consumers prefer platforms with more complements, and vice versa (Cennamo, 2018; Katz & 

Shapiro, 1985). This is due to the fact that for platforms, complements are “an important 

determinant of the technology’s value to users, as they extend its core functions” (Cennamo, 

2018, p. 3039). Bayus (1987) notes that the purchase intention regarding complements is a 

contingent innovation decision: Owning the platform is a requirement for commencing 

consideration of purchasing compatible complements. However, this reasoning can be 

reversed, as demonstrated by Binken and Stremersch (2009) and Steiner et al. (2016), meaning 

that the availability of complements can influence the platform selection and adoption decision. 

Hu (2011) found that an increase of the perceived value of a product (in this case: the value of 

a platform, resulting from a growing number of available complements for that platform), 

results in rising likelihood of adoption. Thus, the aforementioned evident and prevalent 

findings concerning indirect quantitative network effects and the subsequent increased value 

for end-users result in the following hypothesis:  

 

H1: A higher quantity of available complements leads to a stronger platform adoption 

intention 

2.4 Quality Dimension of Complements  
With the quantitative aspect of complements covered in the previous section, now the quality 

of platforms’ complements is addressed. According to Garvin (1984), quality is a complex and 

multidimensional construct, and it relates to reliability, or to what extent a product conforms 

to specific standards. Cennamo (2018) approaches quality from the user demand-side, meaning 

that quality “captures how much benefit the customer derives from consuming/using the 

product (e.g., Binken & Stremersch, 2009; Xu, [Venkatesh, Tam & Hong,] 2010). In line with 

this demand perspective is [his] definition of complements’ quality as the average level of 

consumption benefits” (p. 3042). Along similar lines, Hilbolling et al. (under review) define 
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quality of complements (in terms of functionality) as the utility they provide, which on its turn 

“affects how much value it contributes to the platform” (p.8). A higher quality can thus be 

translated into the provision of more benefits or utility. These benefits complements convey 

are often expressed by means of (expert) ratings (e.g. Binken & Stremersch, 2009; Conlon, 

Devaraj, & Matta, 2001; Liebowitz & Margolis, 1999). Cennamo (2018) continues by stating 

that platform value increases by enhancing the consumption benefits from using the platform 

through the availability of high-quality complements. As elucidated in the previous section on 

the quality dimension, the increased value results in stronger adoption intentions (Hu, 2011).  

Furthermore, Cennamo (2018) defines the quality of platform complements as the 

amount of “hits available for a console” (p. 3048). These hits are previously conceptualized by 

Binken & Stremersch (2009) in the setting of video gaming, in which they claim “hardware 

[(i.e. the platform core] sales depend mainly on the availability of related software [(i.e. the 

complements]” (p.88). The authors found that in industries such as music, movies and video 

games certain complements convey exceptional value, as they contribute disproportionately to 

the sales of the hardware. They refer to these particular complements as ‘superstars’: 

“individual software titles of exceptional high quality” (p.88). Furthermore, their research 

demonstrated that in the first half year after the release of a superstar title, 20% of the buyers 

of that superstar also buy the hardware. On the contrary, systems not offering or merely offering 

one superstar title failed (Binken & Stremersch, 2009). These sales numbers clearly indicate 

and reconfirm that complements’ quality and platform adoption are connected. That is, the 

insights provided by the superstar cases propose a positive relation between quality of 

complements and platform adoption, as these high-quality games motivate consumers to 

purchase a set of hardware. This implies consumers are thus willing to lock themselves in (as 

a result of adopting the platform core) to reap the value provided by the quality of these 

complements. This is turned into the second hypothesis:  

 

 H2: A higher quality of available complements leads to a stronger platform 

 adoption intention.  

2.5 Variety Dimension of Complements 
The last independent variable refers to the variety (or: diversity) dimension of the available 

complements. Cennamo and Santaló (2019) state that “complementors constantly reshape the 

platform’s user value through the variety of complements they create” (p.620), implying that a 
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relation between the variety of the available complements and the value a platform offers to 

end-users exists. This is reflected by the following claim of Clement and Ohashi (2005):  

“Generally, the size of the installed base of hardware users and the amount of software variety 

available are positively correlated for any given technology” (p.518), meaning in practice that 

“a consumer would prefer to buy the console that offers a wider variety in game titles” (p.515). 

In tune with this Eisenmann et al. (2006) clearly state: “players favor platforms with a greater 

variety of games” (p.3). According to Boudreau (2012), McGahan, Vadasz and Yoffie (1997) 

point out how positive interactions and externalities between broadening the variety of apps 

(i.e. the complements in the ecosystem analysed in that study) and growing the installed base 

of platform users play out. One underlying mechanism is that by offering a greater variety of 

complements, the platform becomes appealing to more users, who have their own interests, 

consumption needs and preferences (Cennamo & Santaló, 2019). This implies that adoption 

should increase when complements’ variety is wider. The assumption that the more valuable a 

platform is to a user, the higher the probability of adoption becomes is applicable again based 

on the research by Hu (2011). This reasoning is translated into the third hypothesis of this 

study: 

  

H3: The variety of complements has a positive influence on platform adoption 

 intention.  

2.6 Technology Adoption & Adopter Categories  
The dependent variable in the conceptual model is the platform adoption intention of end-users. 

The adoption of a technology such as a platform features in the innovation-decision process as 

defined by Rogers (1983): The process commences with an individual acquiring first 

knowledge of an innovation, which is followed by forming an opinion about that innovation. 

Subsequently, the decision to adopt or reject the technology is made, potentially leading to 

implementation and confirmation of the adoption decision.  

The individuals undergoing this process are not homogenous, as Rogers (1983) 

demonstrated by distinguishing five types of users in the domain of technology adoption, based 

on the moment they decide to adopt. In chronological order, these adopter categories are: 

“innovators, early adopters, early majority, late majority, and laggards” (p.247). The main 

differences between these groups are worth noting, considering their relevance in the domain 

of platform and – as discussed by Rietveld and Eggers (2018) – complement adoption. 
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According to Rogers (1983), the first groups are willing to take more risks and less influenced 

by others compared to later groups. In this regard, Rietveld and Eggers (2018) argue that earlier 

launched complements merely face early platform adopters, whereas complements that are 

launched later face both early and late adopters. “This suggests that whether complements will 

succeed, and which types of complements will be most successful, hinges in part on important 

underlying differences between early and late adopters of an innovation” (Rietveld & Eggers, 

2018, p.305). These differences are described as follows: “early adopters search broadly for 

complements and are willing to take risks, while later adopters gravitate toward complements 

with much greater certainty” (Rietveld & Eggers, 2018, p.306). 

These findings can be connected to the quality, variety and quantity attributes. The 

willingness to take risks versus the required certainty is reflected in the quality dimension, as 

a high-quality complement is trusted to provide benefits and value for the end-user, whereas it 

is more probable for a less risk-averse individual to try out a complement of lower quality. 

Furthermore, in order to reduce risk, late adopters trust on the information that becomes 

available over time in deciding to adopt a certain product (Zeithaml, 1988). To ensure a 

complement is of the required quality, late adopters wait for the information that enables the 

confirmation thereof. Besides, Rietveld and Eggers (2018) found that when the installed base 

is more composed of late adopters, the gap between popular and less popular complements 

increases. This means that later adopters are mostly interested in the popular games, which are 

assumed to be of high quality (cf. ‘superstars’). These findings and accompanying reasoning 

are captured in hypothesis 4: 

 

H4: The influence of the quality attribute of complements on the platform adoption 

intention is stronger for late adopters compared to early adopters.  

 

This last-mentioned observation by Rietveld and Eggers (2018) is likewise applicable to the 

variety attribute of complements. A limited set of popular games in practice suffices for later 

adopters. This entails that users belonging to this adopter category are less concerned with a 

great variety of games. Besides, as early adopters are less risk averse, the probability of them 

exploring and appreciating games outside their preference category is higher compared to later 

adopters (Rietveld & Eggers, 2018), which echoes Hirschman’s (1980) finding that early 

adopters actually prefer novelty and variety. Hypothesis 5 represents this outlined purport: 
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H5: The influence of the variety attribute of complements on the platform adoption 

intention is stronger for early adopters compared to late adopters.  

 

Finally, the quantity dimension is affiliated with the broader search process of early adopters. 

In order to maintain a wider scope when browsing for complements, a greater number of 

available complementary products is required. The opposite is applicable to late adopters, who 

are predominantly interested in a more limited set of complements (Rietveld & Eggers, 2018). 

These findings are translated into hypothesis 6: 

 

H6: The influence of the quantity attribute of complements on the platform adoption 

intention is stronger for early adopters compared to late adopters. 

 

The general underlying mechanism of usertype as moderator is elucidated as follows: As stated 

in the introduction of this thesis, the adoption decision of a platform is influenced by the 

attributes of the available complements. Considering the varying valuations of these attributes 

by early and late adopters, the disparity between the adopter categories impacts the influence 

of complements’ quality, quantity and variety on adoption intentions, as indicated in 

hypotheses 4 – 6.  

As in typical technology adoption cycles early adopters account for approximately 16% 

of all customers5 (Rogers, 1983), later adopters predominantly determine the overall adoption 

of a technology. Based on the aforementioned hypotheses and this composition of the installed 

base – in general terms – complements’ quality is inferred as the most important driver of 

adoption intentions, on the condition that the platform has reached critical mass. That is, the 

platform has crossed the chasm in the adoption cycle (Moore & McKenna, 2003) meaning that 

enough early adopters have joined for the platform to scale up by advancing to stages where 

later adopters join, resulting in a matured composition of the installed base. 

 

H7: Overall, the quality dimension of complements has the strongest influence on 

adoption intention.  

 

 

 
5 As displayed in Figure 7-2 (Rogers, 1983, p.247) 
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2.7 Conceptual Model 
With all variables and their mutual relations covered in the previous sections, the model below 

depicts the connectedness of the independent, moderating and dependent variables, as well as 

the hypothesized relations.  

 

Figure 1. Conceptual Model Exhibiting the Core of this Study 
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III. Methodology  
In this chapter first an overview of the research design is provided, in which the deployed 

research methodology is accounted for. This is followed by: (i) a description of the setting in 

which the research project is situated (§3.2); (ii) the approach regarding the collection of the 

data (§3.3); (iii) key descriptive statistics of the sample (§3.4); (iv) the operational definitions 

and measures (§3.5); and (v) the strategy of analysing the collected data (§3.6). 

3.1 Research Design 
The aim of this study is to discover the relative importance of complements’ attributes on 

platform adoption intention and subsequently empirically contribute to the existing literature. 

This entails that the core of the executional part of this thesis is constituted by testing of the 

previously integrated theories and the resulting hypotheses as presented in chapter 2. In this 

section the strategy to test these hypotheses (i.e. the relationships between cause and effect 

variables (Saunders et al., 2009)) is defined and justified.  

Besides the exploration of the causal relationship between the variables, this deductive 

nature of this study has several other characteristics (Saunders et al., 2009): The concepts and 

constructs need to be operationalised, so they enable facts to be measured quantitatively. 

Furthermore, the author is directed to be independent of what is being observed in order to 

pursue the principle of scientific rigour. The final characteristic of the deductive logic is 

generalisation, meaning that conclusions – grounded on the statistical analysis of the data – 

should allow to be generalised (Lee & Lings, 2008). 

In concrete terms, this deductive, quantitative research deploys a factorial experimental 

design by means of a vignette study, that combines a (lab) vignette experiment with a traditional 

survey (Atzmüller & Steiner, 2010; Saunders et al., 2009). The experiment itself enables the 

identification of potential differences in adoption intentions, based on the varying levels of 

complements’ quantity, quality and variety. These attributes are translated into the vignettes6 

of this experiment, “by factorially combining the levels of factors7 considered as relevant for 

the study” (Steiner, Atzmüller, & Su, 2016, p.53). This enables the “simultaneous investigation 

of these factors varied in the experiment”, by testing and comparing8 the various versions of 

the platform (Brown & Melamed 1990; Steiner, Atzmüller, & Su, 2016, p.53). As no other 

factors (e.g. price, brand, or compatibility with previously purchased items) are included in the 

 
6 The vignettes are included in Appendix C. 
7 Mapped out in §3.5.1.  
8 Discussed in-depth in §3.6. 
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experiment (with exception of the moderating role of adopter category), the closest 

approximation of causality between complements’ attributes and the intention to adopt the 

platform, is achieved. This reflects the by Di Stefano and Gutierrez’ (2019) identified key 

benefit of experiments compared to observational studies, in which this isolation is infeasible. 

This notion is highly relevant as it is embedded in research on (business) strategy, which is in 

line with this thesis’ objective of contributing to platform management strategy literature.  

The experimental design type is within-subjects, (or: within-group design), meaning 

that repeated measures are used on one group of participants (Allen, 2017), in order to enable 

the intended data analysis. This design type has several advantages: First, the number of 

required participants “to obtain an accurate estimation of a statistical parameter becomes far 

less than the alternative design using independent groups” (Allen, 2017, p.1879). The 

explanation for this is that the analysis of change (in adoption intention) is measured within a 

person instead of across groups. This contributes to the feasibility of this study. Moreover, the 

change within a person between measurements results in greater statistical accuracy compared 

to changes between groups. These attributes combined result in greater statistical power with 

fewer participants. Second, the “within-subjects design measures the change [in adoption 

intentions] more directly than other designs” (Allen, 2017, p.1879), resulting in the discovery 

of the relative importance of complements’ quantity, quality and variety. Third, the random 

assignment of respondents to vignettes is not applicable (unlike in the between-subjects 

design), as all respondents assess all vignettes. The main disadvantages of within-subjects 

designs (in classic experimental set-ups) comprise apprehensions “about the nature of the group 

over time” (Allen, 2017, p.1879), including subjects leaving the sample or losing access to 

them. However, as no temporal aspect is included in this study, this impediment is negligible. 

In order to reduce the impact of the observations being not independent, the vignettes are 

presented in random order. This concludes the technical aspects of the experiment.  

The content of the experiment is as follows: The vignettes contain a brief and 

thoughtfully composed description of a (hypothetical) situation (i.e. a need and matching 

product offering), which enables the systematic testing of combinations of complements’ 

attributes included in the vignettes (Atzmüller & Steiner, 2010). In practice, this entails that 

respondents are required to empathize with the situation and need as outlined in the vignette 

(Finch, 1987), in order to form an opinion or estimate an intention (i.e. the DV) and 

subsequently express those by responding to questions and statements. The traditional survey 

on the other hand, is used for “the parallel and supplementary measurement of additional 

respondent-specific characteristics, which are used as covariates in the analysis of vignette 
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data” (Atzmüller & Steiner, 2010, p.128). Specifically, these characteristics refer to adopter 

category (i.e. the moderator as presented in Figure 1) a respondent belongs to, as elaborated on 

in §3.5.3.  

As stated, a vignette study fuses the concepts from classical experiments on the one 

hand with survey methodologies on the other, and as such compensates for the imperfections 

of each method. Surveys show high external validity, resulting from “their claim of 

representativeness and their multivariate and multivalent measurements.” Nonetheless, “the 

multicollinearity of measured variables and the passive way of taking measurements (i.e., 

without any experimental intervention or control of explanatory variables)” causes low internal 

validity (Atzmüller & Steiner, 2010, p.128). Contrariwise, classical experimental designs 

“derive their high internal validity from orthogonal design plans and an active mode of 

measurement enabled by the controlled intervention” (Atzmüller & Steiner, 2010, p.128). 

However, experiments’ shortcoming is the low external validity, resulting from the 

oversimplified setting and non-representativeness. Combining the two approaches attempts to 

overcome the mentioned limitations (Atzmüller & Steiner, 2010). In this regard, Raaijmakers, 

Vermeulen, Meeus and Zietsma (2015) note that experimental vignette studies “allow the 

controlled manipulation of relevant variables”, while they preserve “contextual realism, 

acknowledging that meaning and cognition are situationally specific” (p.90). Steiner, 

Atzmüller and Su (2016) echo this by indicating that “vignettes are multivalent representations 

of subjects or situations, [and as a result] the corresponding questions are embedded in a 

concrete, realistic context” (p.53). This implies that the selected method yields findings with a 

high internal validity and averts retrospective biases on the one hand (Raaijmakers et al., 2015), 

while a high external validity can likewise be achieved, conceding that the vignettes are 

perceived as genuine and credible by the respondents (Finch, 1987).  

3.2 Research Context 
In this experiment video gaming is selected as setting, in which a console serves as embodiment 

of a platform, for multiple reasons: First, the clarity of the platform-complement architecture 

(as defined by Gawer (2009) and included in section 2.1): the boundary between the platform 

core (i.e. the gaming console) and the complements (i.e. the available video games) is distinct 

(Clements & Ohashi 2005). This enables the investigation of the connection between multiple 

dimensions of complements and adoption of the focal platform. Second, in the gaming industry 

a concrete adoption intention is observable, as consumers become locked-in to the platform 
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they adopt. Third, the context’s appropriateness has been proven by leading authors in the 

literature on digital platforms, complements and adoption (e.g. Boudreau & Jeppesen, 2015; 

Cennamo & Santaló, 2013; Clements & Ohashi, 2005; Steiner et al., 2016). As Rietveld and 

Eggers (2018) state: “The market for video games is often described as a canonical example of 

a two-sided platform: it includes platform sponsors (e.g., Nintendo) that create the 

technological infrastructure [(i.e. the platform core)] for video game publishers (e.g., Ubisoft) 

[(i.e. the complementors)] to commercialize content, and users who buy the consoles to enjoy 

compatible video games” (p. 305).  

3.3 Data Collection  
The data used in the analysis is collected specifically for this research project, meaning that 

primary data constitutes the source (Collis & Hussey, 2013). As the vignette experiment is 

embedded in the survey, the data is gathered through a factorial survey (Steiner, Atzmüller & 

Su, 2016), which is conducted online as this serves as a time- and cost-efficient data collection 

method (Malhotra, 2008). Moreover, showing the survey digitally enables the use of 

multimedia and graphic elements (Wright, 2005), which potentially contributes to the 

construction of genuine representation of reality in the vignettes.  

The research is conducted in the Netherlands, initially by means of convenience 

sampling (Bryman & Bell, 2015) to ensure feasibility in terms of reaching the threshold level 

of required participants/respondents. In The Netherlands, approximately 1 million people play 

video games on consoles (Jellinek, 2018). This implies that besides the ones who actively 

engage in traditional gaming activity, a large proportion of the population has some affinity 

with and/or knowledge about playing video games (e.g. by being familiarized by peers). 

Moreover, with the rise of smartphones over the last decade, games have become available to 

the general public (Sawrar & Soomro, 2013) and widely gained popularity, according to market 

researcher Multiscope (2020). Empathizing with the hypothetical need of playing (console) 

video games may therefore be assumed as (at least) reasonably conceivable.  

First, a pilot experiment is developed to test the experiment’s quality and practicability. 

Twelve participants completed the survey in order to assess the clarity of the descriptions in 

the vignettes and accompanying questions from their perspective. At the end of the pilot study, 

respondents were asked to leave feedback. Furthermore, researchers from the KIN Center for 

Digital Innovation9 were requested to approve the experimental design and survey questions in 

 
9 Part of the School of Business and Economics at the Vrije Universiteit Amsterdam. 
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order to ensure the intended constructs would be measured in appropriate manner. Based on 

these gathered comments and insights, the content of the vignettes was adjusted, and some 

formulations of questions were altered to avoid ambiguity or misinterpretations.  

After implementing the feedback from the pilot, the vignette study was conducted in 

May and June 2020. Respondents commenced the study by filling out questions forming the 

first part of the survey, which deals with collecting data for exploring which adopter category 

a respondent belongs to (as commented on in §3.5.3). These questions10 are appropriate to 

introduce the subjects to the research without priming them content wise. Additionally, this 

part of the study contributed to obscuring the experiment, in order to avoid impact similar to 

the Hawthorne-effect (Allen, 2017). In the next section the vignettes were shown in random 

order. After reading the vignettes’ descriptions, respondents completed measures of the 

dependent variable, as elucidated in §3.5.2, by means of identical questions for all vignettes. 

The final step of this part consisted of brief questions containing manipulation checks of the 

DV, as described in §3.5.4. After completion of the experiment followed the second of the 

survey, which covered the gathering of general demographic data of the respondents, including 

amongst others age, gender, and occupational status, as well as the control variable. These 

questions were strategically included at the end of the study, in order to increase the probability 

of completion and thus maximize the response rate and minimize the number of missing 

responses (Dillman, 2007; Jackson, 2009). The mechanisms behind this rationale are that 

respondents are allowed to answer the more interesting questions first and become more 

engaged with the research towards the end of the survey (Stoutenbourgh, 2008). Additionally, 

it is noted that “respondents view vignettes frequently as a welcome relief from monotonous 

survey questions” (Steiner, Atzmüller & Su, 2016, p.53), which contributes to the same 

objectives.  

3.4 Sample 
In total 153 respondents participated in the study, of which 102 completed all questions and 

passed a hidden attention check. Table 1 summarizes the main demographic characteristics.  

 

 

 

 

 
10 The questionnaire is included in Appendix D. 
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Table 1 
Demographic Attributes of Sample 

 N Percentage % 

Gender 
Male 

Female 

 

57 

45 

 

55.9 

44.1 

Age (years) 
18 – 24 

25 – 34 

35 – 44 

45 – 54 

55 – 64 

 

42 

33 

13 

5 

9 

 

41.2 

32.4 

12.7 

4.9 

8.8 

Level of education 
High school or equivalent 

Occupational / vocational 

Bachelor 

Master  

Other 

 

17 

3 

49 

32 

1 

 

16.7 

2.9 

48 

31.4 

1 

Main occupational status 
Enrolled as student 

Self-employed 

Part time employed 

Full time employed 

Unemployed 

Retired 

 

55 

6 

5 

32 

2 

1 

 

53.9 

5.9 

4.9 

31.4 

2 

1 

3.5 Operational Definitions and Measures 
3.5.1 Independent Variables 

The vignettes contained product offerings of three fictive consoles (excluding control platform 

D), based on the three factors (i.e. complements’ quantity, quality, variety). This design is 

summarized in Table 2 and the vignettes are included in Appendix C. 

 

Table 2 
Vignettes in the Experiment 

 Console A Console B Console C Console D  

Complements’ Quantity High Low Low Low 

Complements’ Quality Low High Low Low 

Complements’ Variety Low Low High Low 
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These factors and the varying levels were operationalized in the vignettes as follows: The 

quantity dimension was represented as ‘the total number of games available on the presented 

platform’. The level ‘low’ is operationalized by a value of ‘around 550’; the level ‘high’ by a 

value of ‘more than 1800’ (excluding variants/translations) (Mobygames, n.d). Both numbers 

are based on gaming consoles of the sixth generation (i.e. Nintendo GameCube and PlayStation 

2), which are commonly used as benchmarks in research on this domain (e.g. Ozalp, Cennamo 

& Gawer, 2018). The quality dimension was illustrated by using ratings (cf. Binken & 

Stremersch, 2009; Conlon et al., 2001; Liebowitz & Margolis, 1999). The ‘high’ level of 

quality was reflected by an average game rating of 4.5 out of 5 stars, whereas the value of ‘low’ 

quality was indicated by an average rating of 4.25 stars, based on the industry benchmarks. The 

variety dimension was reflected by the (proportion of) available game genres on the offered 

video consoles and included: “Strategy, Action, FPS [(First Person Shooter)], Role-Playing 

(RPG), Fighting, Racing, Sports, Simulation, Family, Child, and Adventure” (Lewis, McGuire 

& Fox, 2007, p.103). To indicate the relative level ‘low’ the available games were mostly 

belonging to a small proportion of game genres, as graphically displayed in a pie-chart. For the 

opposite relative level ‘high’ all genres were available on the shown console in equal measures. 

Each factor was manipulated in isolation, meaning that per vignette only one of the factors 

takes the value ‘high’. For control console D all values were ‘low’, in order to enable the testing 

of hypotheses 1 – 3.  

 

Table 3 
Manipulated Variables and Corresponding Treatments 

 High Low 

Complements’ Quantity Over 1800 Around 600 

Complements’ Quality Avg. rating of 4.5 out of 5 Avg. rating of 4.25 out of 5 

Complements’ Variety Equal shares of 11 available 

genres  

Skewed distribution of 11 

gaming genres: 4 major 

categories 

 

3.5.2 Dependent variable 

Due to the experimental nature of this research, the dependent variable in this study was the 

platform adoption intention a user had in the outlined hypothetical setting, as actual behaviour 

was evidently not observable. The intention thus served as a proxy thereof, based on the 

‘Theory of Reasoned Action’, in which an intention is defined as the subjective probability to 
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perform specific behaviour (Fishbein & Ajzen, 1975). In line with this, Ramayah, Lee and 

Mohamad (2010) conceptualize intentions as “determination[s] to act in a certain way” 

(p.1421), and accordingly claim that the “intention to purchase a specific product has been 

found to be a good predictor of actual behaviour in purchasing the product” (p.1421). This 

logic is further supported by Oliver and Bearden’s consumer research (1985) on intended 

product usage and findings of Zeithaml, Berry and Parasuraman (1996) in the domain of 

customer loyalty. 

Although prior research indicates no barriers to use the intention as surrogate of 

observable behaviour, one issue concerning the use of adoption intention as DV arose: The 

adoption of a digital gaming platform is a form of technology adoption, of which theories are 

only found in the innovation/diffusion literature. In this domain, the adoption intention always 

concerns the decision to adopt an innovation, assuming that a new version of a product will 

replace a consumer’s current possession, thus requiring sacrificing (e.g. Davis, Bagozzi & 

Warshaw, 1989; Venkatesh, Morris, Davis & Davis, 2003). In that context, innovation 

characteristics as “the relative advantage, compatibility, complexity, trialability, observability 

and uncertainty” serve as the (tested) attributes “consumers use to evaluate an innovation” 

(Arts, Frambach & Bijmolt, 2011, p.135). However, in this study these attributes are left outside 

the scope, because priming a participant of the experiment with knowledge about and/or the 

hypothetical possession and sacrificing of a current gaming console is both detrimental and 

infeasible. Furthermore, this study focuses on other attributes than the aforementioned 

characteristics of innovations. Therefore, the technical measurement of the construct adoption 

intention deployed variables commonly forming the construct purchase intention. This is in 

line with the meta study on drivers of adoption intentions by Arts et al. (2011), in which it is 

mentioned that purchase intentions have been used to reflect adoption before (e.g. Jamieson & 

Bass, 1989). At an aggregated level, purchase intentions reflect adoption intentions.  

In order to add robustness, the DV is measured by two variables: willingness-to-buy 

(WTB), and willingness-to-purchase (WTPUR). The WTPUR is empirically tested on 

(comparable) digital/technological products (e.g. Liao & Hsieh, 2012; Ramayah et al., 2010; 

Yang & Jolly, 2009); WTB is a common indicator of buying behaviour in the marketing 

literature since it was introduced by Dodds, Monroe and Grewal (1991). In all statements 

regarding the purchase intention, the word ‘product’ was replaced by ‘gaming console’ as this 

clarified the platform adoption intention. Table 4 summarizes the measurement of the DV11.  

 
11 Appendix B contains all used scale items. 
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In addition, the hypothetical willingness-to-pay (WTPAY) was added to the measurement of 

the adoption intention. This measure indicates the value a customer assigns to a presented 

gaming console, as respondents express the maximum price they are prepared to pay for a 

product (Wertenbroch & Skiera, 2002). As such, richer insights of the valuation of 

complements’ attributes and influence on adoption of the platform core are derived. WTPAY 

was measured directly, by an open question, as this results in more accurate estimates of the 

actual willingness-to-pay (Schmidt & Bijmolt, 2019).    

 

3.5.3 Moderator 

“The moderating variable provides additional information regarding the association between 

two variables [(i.e. an independent variable and the DV)] in quantitative research by explaining 

what features can make that association stronger, weaker, or even disappear” (Allen, 2017, 

p.1852). As stated in section 3.3, the first part of the questionnaire contained questions and 

statements11 determining what adopter group a respondent belongs to (i.e. measuring the 

categorical moderating variable). By testing the DV for different user groups as defined in the 

technology adoption cycle, potential correlations between the influence of complements’ 

quantity, quality and variety on adoption intentions and the different characteristics of adopter 

categories can be identified. Hurt, Joseph and Cook (1977) provide twenty pre-constructed and 

validated scales to (self) measure the innovativeness of individuals. To increase rigor, these are 

supplemented by Jahanmir and Lages’s (2016) scales developed for the identification of late 

adopters. Bryman and Bell (2015) advocate this approach of using existing scales, considering 

the survey design’s direct influence on the validity and reliability of the study. All scale items 

are 5-points Likert-type, meaning respondents can select answers ranging from ‘strongly 

disagree’ to ‘strongly agree’. Hurt et al. (1977) mention three advantages of using this scale 

type: “(i) such scales are easy and inexpensive to administer; (ii) they can measure 

innovativeness across a variety of innovation-contexts, and thus are not likely to be confounded 

by a specific innovation; and (iii) Likert-type self-report scales normally have high reliability” 

(p.59).  
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Table 4 
Utilized Scale Items and Their Origins 
Variable Definition Source(s) Items Appendix 

Dependant 
 
Purchase 

intention 

  

 

Consumers’ desire to make a 

purchase of a product (Liao & 

Hsieh, 2013) 

 

 

Dodds et al., 1991; 

Bai, Law & Wen, 

2008; Ramayah et al., 

2010 

 

 

WTB1–5; 

WTPUR1–3 

 

 

B1 

B2 

 

Moderator 
 

Adopter 

category 

 

 

Distinction between early and 

late adopters (Rogers, 1983) 

 

 

 

Hurt, Joseph & Cook 

(1977)  

 

 

ADOP1–20 

 

 

B3 

 

Late  

adopter 

Users belonging to the later 

groups of the adoption cycle 

(Rogers, 1983)  

Jahanmir & Lages 

(2016) 

LA1–7 B4 

 

3.5.4 Control Variable & Manipulation Checks 

“To properly measure the relationship between a dependent variable and an independent 

variable, other variables, known as extraneous or confounding variables, must be controlled 

(i.e., neutralized, eliminated, standardized)” (Allen, 2017, p. 1841). The relevance of 

controlling for extraneous variables is even more pressing, considering that the research is 

conducted on human subjects with complex natures (Allen, 2017). Previous gaming experience 

is selected as control variable as preceding experiences possibly influence future behaviour, 

and this higher affinity with gaming may lead to stronger adoption intentions of gaming 

consoles (Franklin, 2013). Besides the control variable, manipulation checks are included in 

order to “ensure that experimental manipulations had the intended effect and that there are in 

fact differences between the experimental condition[s]” (Allen, 2017, p.475). Direct 

manipulation checks12 (Allen, 2017) were applied, and based on Raaijmakers et al. (2015) 

consisted of subjects evaluating the complements’ quantity (very high to very low), quality 

(very high to very poor), and variety (very broad to very narrow) on 5-point rating scales (unit 

of measurement: 1 = highest vs. 5 = lowest level of interpreted quantity, quality and variety).  

 

 
12 (Appendix D: M1 – M3 in all 4 vignettes) 
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3.6 Analysis  
In analysing the vignette experiment, first the reliability of the scale items measuring the DV 

(i.e. both reflective variables: WTPUR and WTB) is assessed by means of Cronbach’s alpha. 

This is followed by computing the values representing the moderator, on which the following 

is noted: As aiming to distinguish all five usertypes as defined by Rogers (1983) – who are in 

reality continuous – would result in a too fine-grained level of analysis considering the sample 

size of this research, and in correspondence with Rietveld and Eggers’s (2018) research, early 

and late adopters are separated binarily. By means of Cronbach’s alpha, the reliability of the 

20 scale items measuring respondents’ innovativeness and the reliability of the 7 items 

identifying late adopters is assessed. After recording reversed items, respondents are classified 

as either early or late adopters, based on the median of the first 20 aggregated statements. The 

subsequent 7 statements are included to verify adopter categories are assigned correctly. The 

final step of the preparation concerned the evaluation of the manipulations. 

Subsequently, comparing the adoption intentions between the vignettes provided 

insights in the relative importance of complements’ quantity, quality and variety. Considering 

the within-subjects design of the experiment, hypotheses are tested with repeated measures 

ANOVA. The accompanying assumptions are addressed with the execution of the test. Applied 

post hoc tests (and if applicable appurtenant corrections) are mentioned in the corresponding 

results sections.  

The classification into adopter categories enabled comparisons between the two groups 

and the slicing of results per adopter category. Both add granularity in the analysis, and the 

exploration of potentially varying customer preferences in terms of adoption amongst these 

categories. Including the adopter category resulted in a mixed ANOVA (i.e. including between-

subjects effects) as analytic method for hypotheses 4 – 6. To comply with research standards, 

the moderator’s direct influence on the adoption intention is assessed as well. 

Whether potential differences in adoption intention can be explained by the display 

order of the vignettes or the control variable is evaluated by analysis of covariance (Salkind, 

2010). If such variance is found, meaning the control variable is “involved in the statistical 

interaction with an exposure of interest”, the analysis can still be executed on the condition that 

the control variable is held constant (Salkind, 2010, p.253). The findings are then only 

applicable to cases with that selected constant level of the control variable(s). For the inclusion 

of this variable transformation into binary values is required. All tests and checks are performed 

using IBM’s SPSS.  
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IV. Results  
In this chapter the results of the experiment are presented and analysed. In order to test the 

hypotheses, several preparations need to be processed: the aggregation of scale items forming 

the adoption intentions (§4.1) and classification of participants into adopter categories (§4.2). 

Section 4.3 covers the assessment of the intended manipulations. The actual testing of 

hypotheses is discussed in §4.4. The willingness-to-pay is reviewed in section 4.5. This chapter 

is closed by a summary of the conclusions of the tested hypotheses in Table 11.  

4.1 Construction of the Adoption Intention Variable 
To compute the adoption intentions per console, first the reliability of the scale items measuring 

that intention (i.e. the 5 scales from WTPUR and 3 scales from WTB) is assessed. For all four 

gaming consoles, the adoption intention scales were reliable for all 8 items based on 

Cronbach’s alpha (αconsoleA = .935; αconsoleB = .936; αconsoleC = .947; αconsoleD = .956). These values 

enabled the aggregation of the 8 items into 1 adoption intention variable for each console (with 

scores ranging from 8 (weakest intention) to 40 (strongest intention). Based on Central Limit 

Theorem (CLT), skewness and kurtosis checks for the four platform adoption intentions13, and 

the equal meaning of intervals between the Likert scale points, an (approximately) normal 

distribution is assumed for the dependent variable. 

4.2 Classification of Participants into Adopter Categories 
The scales measuring respondents’ innovativeness (i.e. expressing the adopter category) were 

reliable (20 items; α = 0.890), allowing aggregation into the adopterscore variable (ranging 

from 20 to 100, where 100 means being a highly early adopter), after adjustment of reverse-

coded items. The median of that variable is 74 and as such defined the threshold for the binary 

adopter category distribution. In total, based on these 20 statements, 52% of the participants 

are classified as early adopters. The scales for identification of late adopters were reliable (7 

items; α = .845). After calibration of these 7 scales, the coherence with the first 20 scales is 

assessed. Although Cronbach’s alpha improved for the combination of all 27 items (α = .917), 

a merely mediocre significant correlation between the two sets of pre-constructed scales is 

observed (rs = .633, p < .001). This potentially entails that the self-measurement of adopter 

category could be considered somewhat ambiguous, upon which is reflected in chapter 5. 

 
13 Skewness: all within the range of -1 – +1; kurtosis all within range of -2.2 – +2.2 (details enclosed in Appendix E1). 
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Subsequent tests incorporate adopter classification based on the 20 statements derived from 

Hurt et al. (1977) as these approach the adopter categories in a multifaceted way.  

4.3 Manipulation Checks  

In order to assess whether the manipulations have been interpreted as intended, the factor levels 

as defined in Table 2 are evaluated. All manipulation checks are executed by repeated measure 

ANOVA, as the assumptions regarding (approximate) normality14 and absence of outliers are 

satisfied. As the sphericity condition is violated (Wquantity = .604, pquantity = < .001; Wquality = 

.883, pquality =.029; Wvariety = .631, pvariety < .001), the Huynh–Feldt or Greenhouse-Geisser 

correction15 is applied. Differences are specified by post hoc comparisons with Bonferroni 

corrections. As stated in §3.5.4, respondents expressed their interpretation of the quantity, 

quality and variety levels on 5-points scales, which is depicted in Figure 2. Appendix E2 

captures the statistical outputs of the performed tests. 

 

Figure 2. Plots of Manipulation Checks 

 
The interpreted quantity levels of complements differed significantly between the four consoles 

(F(2.192,221.346) = 59.424, p < .001). In tune with the intended manipulation, the quantity of 

console A’s complements (MA = 1.382) is interpreted as significantly higher compared to 

consoles B (MB = 2.255, p < .001), C (MC = 2.304, p < .001) and D (MD =2.363, p < .001).  

 
14 As indicated in Appendix E2. 
15 Based on value of ε with a threshold of .75 (Girden, 1992). 
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Significant differences are found for the quality dimension as well (F(2.854,288.232) = 8.922, 

p < .001). As intended, Console B (MB = 1.931) displayed a significantly higher quality of 

complements compared to console C (MC = 2.196, p = .016) and console D (MD = 2.324, p = 

.083). However, compared to console A an insignificant difference was found (MA = 2.049, p 

= 1.000).  

For the variety dimension significant differences are elicited (F(2.273,229.538) = 

40.294, p < .001). Complements’ variety was manipulated in console C (MC = 1.549), and as 

such understood significantly higher than the variety dimension of complements belonging to 

consoles A (MA = 2.157, p < .001), B (MB = 2.353, p < .001) and D (MD = 2.520, p < .001).  

These checks, and the graphical representations as included in Figure 2, indicate that the 

development of the vignettes has been effective in terms of the efficacy of the manipulations. 

Respondents have interpreted the varying levels of the complements’ dimensions as intended 

by the experimental design, with one exception for the quality dimension, upon which is 

reflected in the discussion chapter of this thesis.   

4.4 Testing of Hypotheses  

As the conditions regarding the normal distribution, sphericity (W = .949, = p = .400) and 

absence of outliers are not violated, a repeated measures ANOVA16 determined that mean 

adoption intentions differed statistically significantly between the four consoles (F(3,297) = 

2.968, p = .032). The control variable previous gaming experience indicated no significant 

moderation (p = .182) meaning that the differences in adoption cannot be explained by previous 

gaming experience. Post hoc comparisons using the Bonferroni correction specified the origin 

of these significant higher adoption intentions of consoles A – C, and are summarized in Table 

5. These post hoc tests supported hypotheses 1 – 3, as it is inferred that the higher levels of 

complements’ attributes of consoles A, B and C on one side, compared to control gaming 

console D on the other, caused the differences in adoption intentions. The differences imply 

that higher levels of quantity, quality and variety of complements each increase the value of a 

platform, by which the adoption intention is stimulated. However, a corollary finding is that 

identification of relative and significant differences between consoles A, B and C is not enabled 

by these outcomes, which entails no single attribute stands out. Thus, hypothesis 7 is rejected 

based on these results.  

 

 
16 The full output of the tested model regarding adoption intentions is enclosed in Appendix E3; Box’s M test is disregarded 
based on the sample size (Allen & Bennet, 2008).  
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Table 5 
Mean Differences for Pairwise Comparisonsa of Adoption Intentions (rows - columns)   

 Console A Console B Console C Console D 

Console A  .522(1.000) 1.051(.769) 3.770(<.001)b 

Console B -.522(1.000)  .528(1.000) 3.248(<.001)b 

Console C -1.051(.769) -.528(1.000)  2.719(.001)b 

a. Bonferroni-adjusted p-values in brackets 

b. Significant 

 

Subsequent analyses include the moderating influence of the adopter category a respondent 

belongs to. Table 6 summarizes the estimated means of adoptions intention of both categories.  

 

Table 6 

Estimated Means of Platform Adoption Intention per Adopter Category 

Adopter category Platform Meana Standard Error 

Early Adopter A 29.068 .943 

 B 27.359 .860 

 C 26.806 1.006 

Late Adopter A 27.722 .981 

 B 28.387 .895 

 C 27.318 1.046 

a. Covariates appearing in the model are evaluated at the following values:  

previous gaming experience = .784 

 

For all four consoles, no significant differences in adoption intentions are found between early 

(N = 53) and late (N = 49) adopters, implying that the influence of complements’ quantity, 

quality and variety on adoption does not vary between these usertypes (F(3,297) = 1.624, p = 

.184). Table 7 contains the underlying data. Hypotheses 4 – 6 are thus rejected. 

Testing the moderator’s direct influence on the DV, it is noted that overall no significant 

differences t(100) = .437, p = .663) in (aggregated17) adoption intentions are found between 

early adopters (N = 53, M = 107.226, SD = 25.777) and late adopters (N = 49, M = 109.250, 

SD = 20.320).  

 

 

 
17 (i.e. the summation of adoption intentions of consoles A – D, ranging from lowest 24 - 160 highest) 
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Table 7 
Mean Differences of Adoption Intentions Between Adopter Categories  

 Mean Difference (early - late adopter) Standard Error p-valuea 

Console A 1.364 1.361 .325 

Console B -1.228 1.241 .410 

Console C -1.077 1.659 .405 

a. Adjustment for multiple comparisons: Bonferroni 

 

The intentions of members of each of the adopter groups potentially compensate for the other, 

resulting in the discovery of no overall most influential attribute(s) (i.e. the rejection of H7) as 

found in the beginning of this section. Thus, in the following analysis, the adoption intentions 

are split between adopter categories. For both categories, no significant differences are found 

in adoption intentions between consoles A – C, as summarized in Table 8.  

 

Table 8 

Pairwise Comparisonsa of Adoption Intention per Adopter Category 

Adopter Category (I) Console (J) Console Mean Difference (I-J) SE p-valueb 

Early Adopter A B 1.709 .913 .386 

  C 2.262 .949 .114 

 B A -1.709 .913 .386 

  C .553 .998 1.000 

 C A -2.262 .949 .114 

  B -.553 .998 1.000 

Late Adopter A B -.665 .950 1.000 

  C -.161 .987 1.000 

 B A .665 .950 1.000 

  C .504 1.038 1.000 

 C A .161 .987 1.000 

  B -.504 1.038 1.000 

a. Based on estimated marginal means 

b. Adjustment for multiple comparisons: Bonferroni 
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4.5 Evaluation of Willingness-to-Pay 
The additional dependant variable, the willingness-to-pay18, is (approximately) normally 

distributed19, shows no evident outliers and satisfies the condition of sphericity (W = .953, p 

=.459). Repeated measures ANOVA indicated significant differences in the amount 

respondents are willing to pay for the four gaming consoles (F(3,303) = 4.589, p = .004). These 

differences are independent of previous gaming experience (p = .225). The means of all 

consoles are summarized in Table 9.  

 

Table 9 
Mean WTPAY-values  

   Early Adopters Late adopters 

 Meana SE Meana  SE Meana SE 

Console A 313.230 12.331 334.628 17.094 292.097 17.779 

Console B 284.283 12.281 293.566 17.026 275.000 17.707 

Console C 282.713 12.421 293.271 17.219 272.155 17.908 

Console D 251.656 11.797 256.683 16.355 246.628 17.009 

a. Covariates appearing in the model are evaluated at the following values:  

previous gaming experience = .784 

 

Post hoc pairwise comparisons, visually represented in Figure 3, point out that console A 

delivered significantly the most value in monetary terms, followed by consoles B and C, that 

did not differ significantly from each other (MA-B = 28.947, SEA-B = 8.141, pA-B = .004; MA-C = 

30.517, SEA-C = 7.998, pA-C = .001; MB-C = 1.570, SEB-C = 8.435, pB-C = 1.000). Control console 

D significantly yielded the lowest value for users (MD-A= -61.574, SED-A = 8.207, pD-A < .001; 

MD-B = -32.627, SED-B = 7.383, pD-B < .001; MD-C = -31.058, SED-C = 8.734, pD-C = .003). 

Platforms offering only a high quantity of complements thus seem to provide a greater 

pecuniary value than platforms with only complements of high quality or diversity, upon which 

is reflected in the final chapter of this study.  

 

 

 

 

 
18 The full output of the WTPAY-model is enclosed in Appendix E5. 
19 Skewness and kurtosis values included in Appendix E4. 
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Figure 3. WTPAY Differences Between Consoles A – D 

 
For inclusion of the moderator, first Box’s test of equality of covariance is performed (adopter 

category × gaming experience). Box’s M-value of 10.735 was non-significant (p = .417). Thus, 

the covariance matrices between the groups are assumed to be equal for the purposes of the 

mixed ANOVA. No significant differences in WTPAY between early and late adopters are 

found for all four consoles (F(3,297) = 1.406, p = .241), as summarized in Table 10 and 

depicted in Figure 4. It is noted that for console A, a marginally significant difference is found 

between the adopter types, implying that for the acquisition of a console with a high quantity 

of complements, in monetary terms early adopters are willing to spend more than late adopters. 

This particular finding is translated into a managerial implication as discussed in chapter 5. 

 

Table 10 
Mean Differences of WTPAY Between Adopter Categories  

 Mean Difference (Early-Late Adopter) Standard Error p-valuea 

Console A 42.265 24.666 .090 

Console B 18.567 24.567 .452 

Console C 21.116 24.864 .397 

Console D 10.055 23.599 .671 

a. Bonferroni-adjusted  

Console
Covariates appearing in the model are evaluated at the following values:

previous gaming experience = .784

320.00

300.00

280.00

260.00Es
tim

at
ed

 M
ar

gi
na

l M
ea

ns
 (€

)

A                        B                        C                        D



 
 

 36 

Figure 4. WTPAY Split Between Early and Late Adopters 

 

Table 11 

Summarized Results of Hypotheses Testing 

Hypothesis Support Implication 

H1 Yes Platforms offering higher quantity of complements, are more likely 

to be adopted. 

H2 Yes Platforms offering higher quality of complements, are more likely to 

be adopted. 

H3 Yes Platforms offering higher variety of complements, are more likely to 

be adopted. 

H4 Partial The influence of complements’ quantity on adoption intention is not 

stronger for early adopters, but regarded as marginally stronger in 

terms of WTPAY.  

H5 No The influence of complements’ quality on adoption intention is not 

stronger for late adopters. 

H6 No The influence of complements’ variety on adoption intention is not 

stronger for early adopters. 

H7 No Overall, complements’ quality is not the main driver20 of platform 

adoption intention.  

 
20 (i.e. of the tested attributes) 
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V. Discussion & Conclusion 
In this chapter, first an answer to RQ is formulated by integrating and interpreting the results 

presented in the previous chapter. This is followed by the derived theoretical contributions and 

managerial implications. Subsequently the limitations of this study and directions for future 

research are discussed. The chapter is closed by the final conclusion of this thesis.  

5.1 Review of Findings 
In this thesis the relation between platform adoption and the quantity, quality and variety of 

complements available on the platform is studied. The inquiry was to identify to what extent 

each of these attributes influenced adoption intentions – and if this was affected by the usertype 

of the focal decision maker. Participants expressed their purchase intention for four gaming 

consoles, offering either high quantity, high quality or high variety of complements21. 

Comparing the purchasing intentions of these gaming consoles enabled the extrapolation to 

more general adoption intentions for platforms, as aggregating the proxying purchase 

intentions resulted in the construct adoption intention and the consoles are suitable examples 

and embodiments of platforms.  

Overall, as the means of adoption intentions (included in §4.4) indicate, both early and 

late adopters have effectively empathized with the intended hypothetical need of playing video 

games. The manipulation checks imply that the platform offerings have been interpreted as 

intended too, with one exception discussed in §5.4. The technical conditions of the experiment 

are thus satisfied. With regards to the actual outcomes of the experiment, it is noted that the 

platforms A, B and C were significantly more adopted compared to control platform D. It is 

inferred users value platforms with complements of higher quantity, better quality, and broader 

variety (mediated by indirect network externalities that increase the value of the platform 

ecosystem (Panico & Cennamo, 2020)). These outcomes reinforce the findings regarding 

increased end-user value, as presented in the theoretic framework, of Cennamo (2018) and Katz 

and Shapiro (1985) (§2.3); Binken and Stremersch (2009) and Cennamo (2018) (§2.4); and 

ultimately Eisenmann et al. (2006) and Cennamo and Santaló (2019) (§2.5). 

However, by zooming in on the results of the adoption intentions of platforms A – C, it 

is concluded that no single attribute of complements outweighs another. Nor is one dimension 

significantly subordinate to the others. It is inferred all dimensions of complements are equally 

relevant for customers’ intentions (and following from §3.5.2 likewise their decisions) to adopt 

 
21 (disregarding control platform D) 
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a platform. The relative influences of complements’ quantity, quality and variety are thus 

balanced. This finding is consistent for both early and late adopters. The technical reading of 

these outcomes could result in the interpretation that customers either require a high quantity, 

a high quality, or a broad diversity of complements in order to adopt a platform, as in all of the 

consoles only one out of three dimensions’ value was ‘high’. However, the considerable and 

significant differences compared to the control platform, in combination with the absence of a 

‘primus inter pares’ yields that all three dimensions of complements are required to be provided 

in evenly high extents in order to enable adoption.  

Whereas Cennamo (2018) posited that consumers “may care about diversity of 

complements”, or “may prefer some complements to others” (p.3041), this study – to the best 

of my knowledge the first in its empirical capacity to investigate these dimensions collectively 

– has demonstrated that, on aggregated platform level, complements’ quantity, quality, and 

variety are all required to be evened out at ‘high’ levels. Distinguishing the individual 

relevancies for adoption is thus deemed infeasible. The finding that complements’ quantity is 

merely a partial driver of indirect network effects conflicts with their lasting dominant 

definition and characterization first introduced by Katz and Shapiro (1985).  

Although the results regarding adoption intentions thus yield balanced influences, the 

measured willingness-to-pay indicates that platforms with a high quantity of available 

complements potentially provide superior monetary value for both early and late adopters. This 

may be caused by participants’ interpretations, entailing that console A offered numerous high-

quality games as well as an abundance of average rated games, enabling the equal average 

ratings as offered by consoles C and D with a far lower availability of complements.  

Finally, the absence of discrepancies in adoption intentions between adopter categories 

as demonstrated in this study conflicts with Rietveld and Eggers’s (2018) distinguishedness in 

adoption patterns of early and late adopters. This is particularly true for the variety of 

complements, of which besides these authors, Hirschman (1980) claims that early adopters 

value variety of complements more highly than late adopters. Clements and Ohashi (2005) 

argue instead that “a wider variety of software is crucial for attracting later adopters to the 

platform” (p.540). This study’s outcome as to variety is thus in between these opposing views. 

One consideration regarding the absence of discrepancies between usertypes is that all tested 

platforms were of established nature, potentially affecting the intentions of early adopters who 

commonly adopt in earlier phases. This is likewise applicable to the nonappearance of 

significant preferences between consoles for early adopters specifically. Furthermore, in the 

interpretation of the aforementioned results, and in particular as to hypothesis 7, one may argue 



 
 

 39 

that the typical composition of an installed base in terms of adopter categories is not resembled 

in the sample of this study. However, this is an invalid explanation for rejection of hypotheses, 

due to the absence of differences within the two adopter groups.  

5.2 Theoretical Contributions 
These derived insights can be connected to and embedded in existing literature on 

complements, network effects and platform management. As stated in the introduction, 

network effects have been described extensively (e.g. Edelman, 2015; Eisenman et al., 2006; 

Gawer, 2014). The notion that users value platforms with more available complements is 

evident. However, this definition is somewhat reductive, as it highlights only one dimension of 

network effects. This study poses that these existing definitions of externalities merely express 

the quantitative nature. I call for a more holistic definition, in which (possibly entangled) 

quantitative, qualitative and diversity-driven network effects are incorporated, which enables 

the grasping of the concept in a more exhaustive way. Thus, this study initiates a newly 

conceived comprehension and formulation of indirect network externalities. As the results of 

this study yield no ‘winning’ attribute for early or late adopters in terms of driving platform 

adoption, the contribution to this stream of literature is that network externalities from the end-

users’ perspective are at least three dimensional. In this capacity, this study has contributed to 

closing the empirical gap and addressing the aforementioned call by Panico and Cennamo 

(2020), both introduced in the introduction of this thesis.  

 This insight is also relevant in the light of platform governance. One aspect regards 

anticipating customers’ needs by managing available complements. The exhibited affiliations 

between complements’ quantity quality and variety on the demand-side coincide with 

mechanics on the supply-side of platform. In the context of smartphone applications (which 

could be considered similar to the video gaming context) Boudreau (2012) found that the 

quantity and variety dimensions of complements are linked, as “the variety of applications 

benefit[s] from adding producers, (...) to add variety, it was required to bring more producers 

on board” (p.1421). Noteworthy on this is the assumed mediation ‘adding the number of apps’ 

between ‘adding complementors’ ‘and adding variety’. On the supply-side of platforms, 

quantity is previously linked to quality as well. The number of complementors shaping the 

ecosystem surrounding a platform22 affects the average quality of complements (Cennamo & 

Santaló, 2013). As Rietveld and Eggers (2018) found, while the number of games grows over 

 
22 (or: the number of available complements) 
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time (accompanying platform growth), the superstars (i.e. the highest quality) become more 

concentrated. The authors raised the question whether restricting access to the platform for 

complementors may be required to maintain a high-quality level of complements. As stated in 

§2.2, platform owners have little direct control over the quantity, quality and variety of 

complements. A platform owner only has immediate influence on the complements by in-house 

development. However, “for the leading consoles, the vast majority of titles are produced by 

independent software publishers” (Clements & Ohashi, 2005, p.518). The solution to the trade-

offs between the three dimensions could be found in a fused strategy (Bharadwaj et al., 2013), 

between platform owner and complementors: Platform owners can harness and leverage the 

specialization of individual complementors (Boudreau, 2012) in order to direct the generativity 

to ensure that on the platform level, all dimensions meet the required levels.   

 At a higher level of theoretical abstraction, this research contributes to a growing 

understanding and support of the often discussed dynamic in platform economies called 

‘winner-takes-all’: By thriving from network externalities and increasing returns, one platform 

can eventually reach the monopoly state and eliminate competitors (Eisenmann et al., 2006). 

To boot and implement this dynamic, the dimensions are transformed into prerequisites: As no 

single dimension triumphs, network externalities will only reach their full force if numerous 

complements, offering high quality levels and rich variety in content, are available. 

Competition based on focussing on one (or a selection of) attribute(s), which would contradict 

the winner-takes-all dynamic, is thus not feasible. This insight is applicable for the full life 

cycle of a platform, as the conceptions are stable for adopter categories.  

5.3 Managerial Implications 
Besides the extensions to existing literature, this study provides practical insights for platform 

owners/sponsors. The main implication for them is the recommendation to seek equalized high 

degrees for the quantity, quality and variety attributes of complements. Albeit this implication 

is most notably relevant for platforms with a technical lock-in effect23 (based on this thesis’ 

research setting), the following directions as to acquiring customers are applicable to (digital) 

platforms in general. Linking back to examples of complements from the introduction, the 

insights of this thesis are translated into practical guidance for platform management. 

Managing complements’ quantity dimension is evident: acquiring more complementors 

generally yields more user value and thus results in increased platform adoption. The quality 

 
23 That is, after adoption switching to a different (competitor’s) platform is impeded (Amit & Zott, 2001).  
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dimension is likewise straightforward, safeguarded by the provision of numerous superstars 

and expressed through ratings and reviews. For variety, the following elaborations (referring 

to the examples of platforms introduced in the first chapter) are included: For music and video 

streaming platforms, variety refers to the proportion of available artists and genres. A high 

variety ensures that subscribers can play their favourite songs and movies, but also enable them 

to discover novel songs and films. For booking portals like Airbnb not the sheer number of 

available accommodations matters for the choose to ‘adopt’ that platform, but also the quality 

of the listings (e.g. ‘Superhosts24’), and the variety of accommodations are relevant. High 

variety can be achieved by managing the proportion of the types of listing (e.g. based on 

location (dense vs. dispersed), surroundings (rural vs. urban), or on a continuum from budget 

to luxurious (e.g. dormitory vs. private villa)). Another category of platforms that has gained 

popularity over the last years is found in the food delivery market. Offering the right proportion 

of diverse cuisines is equally important as acquiring myriad restaurants and ensuring general 

high quality of meals. For both food delivery and accommodation booking platforms, the 

concept of (g)lo(b)cal-based network effects (Tomochi, Murata & Kono, 2005) can form a 

source of complement variety.  

A final managerial implication concerns the price consumers are prepared to pay for 

adoption of a platform. The results hint at a potential opportunity for price differentiation, as 

increased retail prices of the platform core may be legitimized: with platforms that somehow 

compete by focusing on the quantity dimension of complements, a higher amount in monetary 

terms was associated by respondents. This finding is particularly applicable to phases shortly 

after platform launch, when mainly early adopters are being targeted. Noted is that this 

implication may be premature; for instance, a saturation effect of complements’ quantity is not 

included in the analysis. Besides, the consideration regarding WTPAY included in §5.1 is 

likewise applicable. As willingness-to-pay was merely an additional DV, the formation of 

platform pricing strategies based on complement availability requires in-depth research, for 

which the hint found in this study may be a starting point. Further limitations are listed in the 

next section.  

 

 
24 “Superhosts are experienced hosts who provide a shining example for other hosts, and extraordinary experiences for their 
guests” (Airbnb, n.d.). 
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5.4 Limitations & Directions for Future Research  
As depicted in Figure 2, the manipulation of the quality dimension has not been as effective as 

intended. The interpreted level of quality of complements on Platform B should have peaked 

similar to the levels of platform A’s quantity and platform C’s variety dimensions. A potential 

explanation is found in the relatively small difference in the average rating of the games (4.5 

vs 4.25 out of 5 stars). Although these ratings are based on industry benchmarks, respondents 

may have considered this contrast negligible. This manipulation’s deficit may furthermore 

result from participants’ deduction of the equation of the number of games and their average 

rating, implying a higher valuation of platform A’s quality compared to platforms C and D. 

Simultaneously, as such it diminishes platform B’s added value compared to platform A, as the 

latter provided an excessive number of games of high quality based on the entanglement of 

average rating and number of available complements. This accounts for the absence of a 

significant difference in interpreted quality of complements between platforms A and B 

specifically. The aforementioned trade-off between quantity and quality renders console A’s 

combination of attributes remarkable, demanding adjustments of the parameters in further 

research.  

This is a substantial limitation as the influence of complements’ quality is not examined 

to its full capacity and as such constitutes a key amelioration for future research. Furthermore, 

the representation of quality by ratings and their influence on consumers’ purchasing process 

is a prevalent topic in marketing literature. The general influence of ratings on purchase or 

adoption intention has to be considered as the operationalisation of the quality dimension in 

this study is completely based on ratings. A final remark about the operationalization of quality 

regards the superstars as defined in chapter 2, that are not represented in the experiment despite 

their relevance for adoption intentions, due to the complex operationalization of this concept. 

Including the superstars in an experimental design requires an ingenious approach in terms of 

vignette development, or a dissimilar research design, as an online conducted experimental 

study might not lend itself for this purpose effectively.  

Another limitation in this research concerns the ambiguity of self-measuring 

innovativeness. The weak correlation with the late adopters’ scales to verify the adopter 

category a participant belongs to, could entail participants are not fully capable of assessing 

what type of adopter they are themselves. A different approach (e.g. by explicitly incorporating 

genuinely made prior adoption decisions) may prove to be fruitful.  
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Besides the opportunities resulting from this study’s limitations, the following avenues for 

future research are identified: First, the tested dimensions quality and variety were found in 

literature embedded in the same context (i.e. video gaming); other settings may prove to be 

fertile soil for the exploration of additional dimensions relevant for platform adoption.  

 Second, as the experiment required simplification of reality, snapshots of consoles were 

tested, in which each parameter was fixed. In reality, complements’ attributes are dynamic (e.g. 

Hilbolling et al., under review). Developments of the attributes (combined with the varying 

preferences of adopters) over time are likely to affect adoption intentions as well.  

Third, in this study, user heterogeneity is based on the adoption category one belongs 

to, as this denominator closely coheres with the dependent variable. However, a more 

comprehensive classification may yield significant differences between users based on other 

facets that distinguish users (e.g. Steiner et al. 2016).  

Fourth, like users, platforms are not homogenous either. The heterogeneity of platforms 

is previously found in their identity, scope and distinctiveness (Cennamo, in press). This aspect 

is not included in the scope of this experiment considering feasibility. Increasing granularity 

by adding this aspect may provide interesting findings regarding the importance of 

complements’ dimensions for adoption, based on the uniqueness of the platforms. One way of 

reasoning here is that the distinctiveness of a platform may correlate closely with the broadness 

of the variety of the available complements, based on examples found in streaming of music 

(i.e. only providing classical music vs. all genres), video (i.e. only providing content suitable 

for children vs. content for broader audiences).  

Fifth, whereas the links between complements’ quantity on one side and their quality 

and variety on the other sides are explicitly discussed, the mutual connection between 

complements’ variety and quality has remained underexposed and thus calls for initiatives to 

commence exploration. Incorporating these identified opportunities in advanced research can 

contribute to the clarification of the complex and multidimensional nature of network 

externalities.  

5.5 Conclusion 
The research question of this thesis is: What are the relative influences of complements' 

quantity, quality and variety on users' platform adoption intentions; and to what extent do the 

influences vary amongst adopter categories? Approaching this question from the demand 

angle, I argue the three attributes’ influences on adoption are balanced. Based on the results of 
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the adoption experiment, no single attribute triumphs in terms of increasing adoption 

likelihood, which is independent of the adopter category the intention maker appertains to. One 

side note is that observed consumer preferences do however highlight that platforms competing 

on complements’ quantity may deliver superior monetary value – in particular for consumers 

adopting in the earliest stages of a platform’s lifecycle. The overall results obstruct the ranking 

of the attributes, but rather mark that complements’ quantity, quality and variety form equal 

sources of indirect network externalities. This lays foundation for a redefinition, in which the 

multidimensional and intertwined essence of indirect network effects is incorporated.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 45 

References 
 

Airbnb (n.d.). What is a Superhost? Retrieved from https://www.airbnb.com/help/article/ 

828/what-is-a-superhost 

 

Allen, M. (2017). The SAGE encyclopedia of communication research methods (Vols.1-4). 

Thousand Oaks, CA: SAGE Publications. 

 

Allen, P., & Bennett, K. (2008). SPSS for the health & behavioural sciences. Melbourne, 

Australia: Thomson. 

 

Amit, R., & Zott, C. (2001). Value creation in e‐business. Strategic Management Journal, 22(6‐

7), 493-520. 

 

Anderson Jr, E. G., Parker, G. G., & Tan, B. (2014). Platform performance investment in the 

presence of network externalities. Information Systems Research, 25(1), 152-172. 

 

Armstrong, M. (2006). Competition in two‐sided markets. The RAND Journal of Economics, 

37(3), 668-691. 

Arts, J. W., Frambach, R. T., & Bijmolt, T. H. (2011). Generalizations on consumer innovation 

adoption: A meta-analysis on drivers of intention and behavior. International Journal of 
Research in Marketing, 28(2), 134-144. 

Atzmüller, C., & Steiner, P. M. (2010). Experimental vignette studies in survey research. 

Methodology: European Journal of Research Methods for the Behavioral and Social 
Sciences6(3), 128–38. 

 

Bai, B., Law, R., & Wen, I. (2008). The impact of website quality on customer satisfaction and 

purchase intentions: Evidence from Chinese online visitors. International Journal of 
Hospitality Management, 27(3), 391-402. 

 

Baldwin, C. Y., & Woodard, C. J. (2009). The architecture of platforms: A unified view. In A. 

Gawer (Ed.), Platforms, markets and innovation (pp. 19-44). Cheltenham, UK: Edward 

Elgar. 

Bayus, B. L. (1987). Forecasting sales of new contingent products: An application to the 

compact disc market. Journal of Product Innovation Management, 4(4), 243-255. 

Bharadwaj, A., El Sawy, O. A., Pavlou, P. A., & Venkatraman, N. (2013). Digital business 

strategy: toward a next generation of insights. MIS quarterly, (37)2, 471-482. 

Binken, J. L., & Stremersch, S. (2009). The effect of superstar software on hardware sales in 

system markets. Journal of Marketing, 73(2), 88-104. 

Boudreau, K. J. (2012). Let a thousand flowers bloom? An early look at large numbers of 

software app developers and patterns of innovation. Organization Science, 23(5), 1409-

1427. 

Boudreau, K. J., & Jeppesen, L. B. (2015). Unpaid crowd complementors: The platform 

network effect mirage. Strategic Management Journal, 36(12), 1761-1777. 



 
 

 46 

Brousseau, E., & Pénard, T. (2007). The economics of digital business models: A framework 

for analyzing the economics of platforms. Review of network Economics, 6(2), 81-114. 

Brown, S. R., & Melamed, L. E. (1990). Experimental design and analysis. Thousand Oaks, 

CA: SAGE Publications.  

Bryman, A., & Bell, E. (2015). Business research methods. Oxford, England: Oxford 

University Press 

Cennamo, C. (2018). Building the value of next-generation platforms: the paradox of 

diminishing returns. Journal of Management, 44(8), 3038-3069. 

Cennamo, C. (in press). Competing in digital markets: A platform-based perspective. Academy 
of Management Perspectives.  

Cennamo, C., & Santaló, J. (2013). Platform competition: Strategic trade‐offs in platform 

markets. Strategic Management Journal, 34(11), 1331-1350. 

Cennamo, C., & Santaló, J. (2019). Generativity tension and value creation in platform 

ecosystems. Organization Science, 30(3), 617-641. 

 

Chan, D., Voortman, F., & Rogers, S. (2018). The Rise of the Platform Economy. Retrieved 

from: https://www2.deloitte.com/content/dam/Deloitte/nl/Documents/humancapital/ 

deloitte-nl-hc-reshaping-work-conference.pdf 

Clements, M. T., & Ohashi, H. (2005). Indirect network effects and the product cycle: video 

games in the US, 1994–2002. The Journal of Industrial Economics, 53(4), 515-542. 

Collis, J., & Hussey, R. (2013). Business research: A practical guide for undergraduate and 
postgraduate students. New York, NY: Macmillan International Higher Education. 

Conlon, E., Devaraj, S., & Matta, K. F. (2001). The relationship between initial quality 

perceptions and maintenance behavior: The case of the automotive industry. 

Management Science, 47(9), 1191-1202. 

Corts, K. S., & Lederman, M. (2009). Software exclusivity and the scope of indirect network 

effects in the US home video game market. International Journal of industrial 
Organization, 27(2), 121-136. 

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of computer 

technology: a comparison of two theoretical models. Management Science, 35(8), 982-

1003. 

Di Stefano, G., & Gutierrez, C. (2019). Under a magnifying glass: On the use of experiments 

in strategy research. Strategic Organization, 17(4), 497-507. 

Dillman, D. A. (2007). Mail and internet surveys: The tailored design method (2nd ed.). 

Hoboken, NJ: John Wiley and Sons, Inc. 

Dodds, W. B., Monroe, K. B., & Grewal, D. (1991). Effects of price, brand, and store 

information on buyers’ product evaluations. Journal of marketing research, 28(3), 307-

319. 

Edelman, B. (2015). How to launch your digital platform. Harvard Business Review, 93(4), 

90-90. 



 
 

 47 

Eisenmann, T., Parker, G., & Van Alstyne, M. W. (2006). Strategies for Two-Sided Markets. 

Harvard Business Review, 84(10), 92–101. 

Finch, J. (1987). The vignette technique in survey research. Sociology, 21(1), 105-114. 

Fishbein M., & Ajzen I. (1975). Belief, attitude, intention and behaviour: an introduction to 
theory and research. Reading, MA: Addison-Wesley. 

Franklin, K. (2013, January 3). The Best Predictor of Future Behavior Is Past Behavior. 

Retrieved from: https://www.psychologytoday.com/us/blog/witness/201301/the-best- 

predictor- future-behavior-is-past-behavior 

Garvin, D. A. (1984). Product quality: An important strategic weapon. Business Horizons, 

27(3), 40-43. 

Gawer, A. (2009). Platforms, markets and innovation: An introduction. (pp. 1-16). In: Gawer, 

A. (Ed.), Platforms, Markets and Innovation. Cheltenham, UK: Edward Elgar.  

Gawer, A. (2014). Bridging differing perspectives on technological platforms: Toward an 

integrative framework. Research policy, 43(7), 1239-1249. 

Girden, E. (1992). ANOVA: Repeated measures. Newbury Park, CA: SAGE Publications. 

Hilbolling, S., Berends, H., Deken, F., & Tuertscher, P. (under review). Sustaining 

Complement Quality in Digital Product Platforms: A Study of the Philips Hue 

Ecosystem.  

Hirschman, E. C. (1980). Innovativeness, novelty seeking, and consumer creativity. Journal of 
Consumer Research, 7(3), 283-295. 

Hu Y. (2011). Linking Perceived Value, Customer Satisfaction, and Purchase Intention in E-

Commerce Settings. In: Jin D., Lin S. (eds.) Advances in Computer Science, Intelligent 
System and Environment. Advances in Intelligent and Soft Computing (Vol. 106) (pp. 

623-628). Berlin/Heidelberg, Germany: Springer 

Hurt, H. T., Joseph, K., & Cook, C. D. (1977). Scales for the measurement of innovativeness. 

Human Communication Research, 4(1), 58-65. 

Jackson, S. L. (2009). Research methods and statistics: A critical thinking approach (3rd ed.) 

Belmont, CA: Wadsworth. 

Jahanmir, S. F., & Lages, L. F. (2016). The late-adopter scale: A measure of late adopters of 

technological innovations. Journal of Business Research, 69(5), 1701-1706. 

 

Jamieson, L. F., & Bass, F. M. (1989). Adjusting stated intention measures to predict trial 

purchase of new products: A comparison of models and methods. Journal of Marketing 

Research, 26(3), 336-345. 

Jellinek (2018, August) Gamen in Cijfers (Gaming in Numbers). Retrieved from: 

https://www.jellinek.nl/informatie-over-alcohol-drugs/gamen/gamen-in-cijfers/ 

Katz, M. L., & Shapiro, C. (1985). Network externalities, competition, and compatibility. The 
American Economic Review, 75(3), 424-440. 



 
 

 48 

Kenney, M., & Zysman, J. (2016). The rise of the platform economy. Issues in science and 
technology, 32(3), 61-69. 

Kim, J. H., Prince, J., & Qiu, C. (2014). Indirect network effects and the quality dimension: A 

look at the gaming industry. International Journal of Industrial Organization, 37, 99-

108. 

Lee, N., & Lings, I. (2008). Doing business research: a guide to theory and practice. Oakland, 

USA: SAGE Publications. 

Lewis, J. P., McGuire, M., & Fox, P. (2007). Mapping the mental space of game genres. 

Proceedings of the 2007 ACM SIGGRAPH symposium on Video games, 103-108. 

Liao, C. H., & Hsieh, I. Y. (2013). Determinants of consumer’s willingness to purchase gray-

market smartphones. Journal of Business Ethics, 114(3), 409-424. 

 

Liebowitz, S. J. & S. E. Margolis (1999). Winners, Losers, and Microsoft: Competition and 
Antitrust in High Technology (2d ed.). Oakland, CA: The Independent Institute. 

Malhotra, N. (2008). Completion time and response order effects in web surveys. Public 
opinion quarterly, 72(5), 914-934. 

McGahan, A. M., Vadasz, L. L., & Yoffie, D. B. (1997). Creating value and setting standards: 

The lessons of consumer electronics for personal digital assistants. In D.B. Yoffie (Ed.), 

Competing in the Age of Digital Convergence (pp. 227-264). Boston, MA: Harvard 

Business School Press.  

McIntyre, D. P., & Srinivasan, A. (2016). Networks, platforms, and strategy: Emerging views 

and next steps. Strategic Management Journal, 38(1), 141-160. 

Mobygames. (n.d.). Game Browser [Data file]. Retrieved from https://www.mobygames.com/ 

browse/games/ 

Moore, G. A., & McKenna, R. (2003). Crossing the chasm (2nd Ed.). Mankato, MN: Capstone 

Publishing. 

 

Multiscope (2020, 20 February). Nederlanders gamen dagelijks half miljard minuten.  

Retrieved from http://www.multiscope.nl/persberichten/nederlanders-gamen-dagelijks-

half-miljard-minuten.html 

Oliver, R. L., & Bearden, W. O. (1985). Crossover effects in the theory of reasoned action: A 

moderating influence attempt. Journal of consumer research, 12(3), 324-340. 

Ozalp, H., Cennamo, C., & Gawer, A. (2018). Disruption in platform‐based ecosystems. 

Journal of Management Studies, 55(7), 1203-1241. 

Panico, C., & Cennamo, C. (2015). What drives a platform's strategy? Usage, membership, and 

competition effects. Academy of Management Proceedings 2015(1).  

Panico, C., & Cennamo, C. (2020). User preferences and strategic interactions in platform 

ecosystems [Special Issue]. Strategic Management Journal, 2020, 1-23. 



 
 

 49 

Parker, G. G., & Van Alstyne, M. W. (2005). Two-sided network effects: A theory of 

information product design. Management science, 51(10), 1494-1504. 

Raaijmakers, A., Vermeulen, P., Meeus, M., & Zietsma, C. (2015). I need time! exploring 

pathways to compliance under institutional complexity. Academy of Management 
Journal, 58(1), 85-110. 

Ramayah, T., Lee, J. W. C., & Mohamad, O. (2010). Green product purchase intention: Some 

insights from a developing country. Resources, conservation and recycling, 54(12), 

1419-1427. 

Rietveld, J., & Eggers, J. P. (2018). Demand heterogeneity in platform markets: Implications 

for complementors. Organization Science, 29(2), 304-322. 

Rochet, J. C., & Tirole, J. (2006). Two‐sided markets: a progress report. The RAND journal of 
economics, 37(3), 645-667. 

Rogers, E. (1983). Diffusion of innovations (3rd ed.). New York, NY: Free Press. 

Salkind, N. J. (2010). Encyclopedia of Research Design. Thousand Oaks, CA: SAGE 

Publications. 

Sarwar, M., & Soomro, T. R. (2013). Impact of smartphone’s on society. European journal of 
scientific research, 98(2), 216-226. 

Saunders, M., Lewis, P., & Thornhill, A. (2009). Research methods for business students (5th 

ed). Essex, UK: Pearson Education Ltd. 

 

Schmidt, J., & Bijmolt, T. H. (2019). Accurately measuring willingness to pay for consumer 

goods: a meta-analysis of the hypothetical bias. Journal of the Academy of Marketing 
Science,  48, 1-20. 

 

Steiner, M., Wiegand, N., Eggert, A., & Backhaus, K. (2016). Platform adoption in system 

markets: The roles of preference heterogeneity and consumer expectations. International 
Journal of Research in Marketing, 33(2), 276-296. 

Steiner, P. M., Atzmüller, C., & Su, D. (2016). Designing valid and reliable vignette 

experiments for survey research: A case study on the fair gender income gap. Journal of 
Methods and Measurement in the Social Sciences, 7(2), 52-94. 

Stoutenbourgh, J. W. (2008). Demographic measures. In Lavrakas, P.J. (Ed.), Encyclopedia of 
survey research methods (Vol. 1, pp. 185–186). Thousand Oaks, CA: SAGE 

Publications. 

Tomochi, M., Murata, H., & Kono, M. (2005). A consumer-based model of competitive 

diffusion: the multiplicative effects of global and local network externalities. Journal of 
Evolutionary Economics, 15(3), 273-295. 

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of 

information technology: Toward a unified view. MIS quarterly, 27(3),425-478. 

 

Wertenbroch, K., & Skiera, B. (2002). Measuring consumers' willingness to pay at the point of 

purchase. Journal of marketing research, 39(2), 228-241. 



 
 

 50 

Wright, K. B. (2005). Researching Internet-based populations: Advantages and disadvantages 

of online survey research, online questionnaire authoring software packages, and web 

survey services. Retrieved from: https://onlinelibrary.wiley.com/doi/10.1111/j.1083-

6101.2005.tb00259.x 

Xu, X., Venkatesh, V., Tam, K. Y., & Hong, S. J. (2010). Model of migration and use of 

platforms: Role of hierarchy, current generation, and complementarities in consumer 

settings. Management Science, 56(8), 1304-1323. 

Yang, K., & Jolly, L. D. (2009). The effects of consumer perceived value and subjective norm 

on mobile data service adoption between American and Korean consumers. Journal of 
Retailing and Consumer services, 16(6), 502-508. 

Yoo, Y., Boland Jr, R. J., Lyytinen, K., & Majchrzak, A. (2012). Organizing for innovation in 

the digitized world. Organization science, 23(5), 1398-1408. 

 

Yoo, Y., Henfridsson, O., & Lyytinen, K. (2010). Research commentary—the new organizing 

logic of digital innovation: an agenda for information systems research. Information 
systems research, 21(4), 724-735. 

Zammuto, R. F., Griffith, T. L., Majchrzak, A., Dougherty, D. J., & Faraj, S. (2007). 

Information technology and the changing fabric of organization. Organization science, 

18(5), 749-762. 

Zeithaml, V. A. (1988). Consumer perceptions of price, quality, and value: a means-end model 

and synthesis of evidence. Journal of Marketing, 52(3), 2-22. 

 

Zeithaml, V. A., Berry, L. L., & Parasuraman, A. (1996). The behavioral consequences of 

service quality. Journal of marketing, 60(2), 31-46. 

Zhu, F., & Iansiti, M. (2012). Entry into platform‐based markets. Strategic Management 
Journal, 33(1), 88-106. 

Zittrain, J. (2008). The future of the internet -- and how to stop it. New Haven, CT: Yale 

University Press. 

 

 

 
 
 
 
 
 
 
 
 



 
 

 51 

Appendix A: Main Relations of Papers Cited in 
Introduction 
 

 
 

The intermittent arrow indicates how prior research is  
synthesized in the formation of the research question. 

 
 
 

 
 

The intermittent arrows indicate the contribution of this study. 
 

Users adopt complements differently depending on 

the adopter category they belong to.

Not all complements contribute to platform 

adoption in equal measures; ‘Superstars’ contribute 

disproportionally to platform adoption.

Rietveld & Eggers 

(2018)

Binken & Stremersch

(2009)

Rogers 

(1983)

Users are not homogenous; 5 categories of adopters; 

Members of these categories show different 

adoption patterns.

This study

The relative influence of complements quantity, 

quality, and variety on adoption intention, 

moderated by the adopter category 

Complements’ quantity, quality and variety 

influence platform adoption

Cennamo

(2018)

Valuation of 
Complements’ attributes Adoption Intention

Adopter category 

Rogers (1983)
Rietveld & Eggers 

(2018)

Binken & Stremersch
(2009); Cennamo (2018)
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Appendix B: Scale Items 
 

Appendix B1 WTB 1-5: Scales for measurement of willingness to buy  
1. The likelihood of purchasing this product is: (very high - very low)  

2. If I were going to buy this product, I would consider buying this version (strongly agree 

- strongly disagree) 

3. I would consider buying the product (strongly agree - strongly disagree) 

4. The probability that I would consider buying the product is (very high - very low) 

5. My willingness to buy the product is (very high - very low) 

 

(Dodds et al., 1991, p.318).  

Appendix B2 WTPUR 1-3: Scales for measurement of willingness to purchase 
(5-points Likert: strongly agree - strongly disagree) 

1. It is likely I will purchase the product within the next 6 months  

2. It is likely I will purchase the product within the next 2 years 

3. I recommend my family and friends to purchase the product 

 

(Bai, Law & Wen, 2008, p.395; Ramayah et al., 2010, p.1424). 

 
Appendix B3 ADOP 1-20: Scales for self-measurement of innovativeness:  

(5-points Likert: strongly agree - strongly disagree) 

1. My peers often ask me for advice or information 

2. I enjoy trying out new ideas 

3. I seek out new ways to do things 

4. I am generally cautious about new ideas* 

5. I frequently improvise methods for solving a problem when an answer is not apparent  

6. I am suspicious of new inventions and new ways of thinking* 

7. I rarely trust new ideas until I can see whether the vast majority of people around me 

accept them* 

8. I feel that I am an influential member of my peer group  

9. I consider myself to be creative and original in my thinking and behaviour 

10. I am aware that I am usually one of the last people in my group to accept something 

new* 

11. I am an inventive kind of person  

12. I enjoy taking part in the leadership responsibilities of the groups I belong to  

13. I am reluctant about adopting new ways of doing things until I see them working for 

people around me* 

14. I find it stimulating to be original in my thinking and behaviour 

15. I tend to feel that the old way of living and doing things is the best way* 

16. I am challenged by ambiguities and unsolved problems 

17. I must see other people using new innovations before I will consider them* 

18. I am receptive to new ideas  

19. I am challenged by unanswered questions 

20. I often find myself sceptical of new ideas* 

 

* Items with reverse scoring  

(Hurt et al., 1977, p.61) 
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Appendix B4 LA 1-7: Scales for identification of late adopters  

(5-points Likert: strongly agree - strongly disagree) 

1. I am suspicious of agents of change (e.g. people who like change, speak with you about 

change, try to promote change) 

2. I must be certain that a new idea does not fail before I adopt 

3. I believe resistance to innovation is entirely rational 

4. My innovation decision process is relatively long 

5. I approach innovations with a sceptical and cautious air 

6. I often fear high-tech a little bit 

7. I can be stubborn in resistance to buying new products 

 

(Jahanmir & Lages, 2016, p.1703) 
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Appendix C: Vignettes 
 

Platform A 

 
 

Platform B 
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Platform C 

 
 

Platform D 
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Appendix D: Survey 
 

Start of Block: Introduction 

 

Q1 Dear respondent,  

   

My name is Michiel van Hoorn and I am a graduate student of the Vrije Universiteit Amsterdam in the Digital 

Business and Innovation program. Currently, I am writing a thesis on the topic of digital platforms.   

    

Examples of digital platforms include websites that facilitate transactions between parties such as AirBnB, 

Thuisbezorgd and the app store on your smartphone.    

  

Completion of the survey is voluntary and anonymous; quitting is possible at any time and the information 

provided by the participants will be treated confidentially. Your data will only be used for this thesis. By 

continuing to the next step, you agree with the conditions and confirm you’re 18 years or older.  

 

Completing the survey will take around 10 minutes.    

    

Please feel free to contact me at m.g.h.van.hoorn@student.vu.nl with any questions or feedback you may have. 

  

This survey is designed to be completed on a laptop or desktop.   

 

 Click on the arrow below to start the survey.  

 Thank you for your participation! 

    

 Kind regards, 

 Michiel van Hoorn 

   

 

End of Block: Introduction 
 

Start of Block: Innovativeness 

 

Q2 The first part of this study addresses how innovative you are as a person.  
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Q3 For each statement, indicate to what extent you agree.  

 

 

Strongly 

disagree 

(1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

My friends / peers 

often ask me for advice 

or information (1)  o  o  o  o  o  
I enjoy trying out new 

ideas (2)  o  o  o  o  o  
I seek out new ways to 

do things (3)  o  o  o  o  o  
I am generally cautious 

about new ideas (4)  o  o  o  o  o  
I frequently improvise 

methods for solving a 

problem when an 

answer is not apparent 

(5)  

o  o  o  o  o  
I am suspicious of new 

inventions and new 

ways of thinking (6)  o  o  o  o  o  
I rarely trust new ideas 

until I can see whether 

the vast majority of 

people around me 

accept them (7)  

o  o  o  o  o  
I feel that I am 

influential member of 

my peer group (8)  o  o  o  o  o  
I consider myself to be 

creative and original in 

my thinking and 

behavior (9)  
o  o  o  o  o  

I am aware that I am 

usually one of the last 

people in my group to 

accept something new 

(10)  

o  o  o  o  o  
I am an inventive kind 

of person (11)  o  o  o  o  o  
I enjoy taking part in 

the leadership 

responsibilities of the 

groups I belong to  (12)  
o  o  o  o  o  
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I am reluctant about 

adopting new ways of 

doing things until I see 

them working for 

people around me (13)  

o  o  o  o  o  
I find it simulating to 

be original in my 

thinking and behavior 

(14)  
o  o  o  o  o  

I tend to feel that the 

old way of living and 

doing things is the best 

way (15)  
o  o  o  o  o  

I am challenged by 

ambiguities and 

unsolved problems 

(16)  
o  o  o  o  o  

I must see other people 

using new innovations 

before I will consider 

them (17)  
o  o  o  o  o  

I am receptive to new 

ideas (18)  o  o  o  o  o  
I am challenged by 

unanswered questions 

(19)  o  o  o  o  o  
I often find myself 

skeptical of new ideas 

(20)  o  o  o  o  o  
 

 

End of Block: Innovativeness 
 

Start of Block: Innovativeness continued 
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Q4 For each statement, indicate to what extent you agree.  

 
Strongly 

disagree (1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

I am suspicious 

of agents of 

change (e.g. 

people who like 

change, speak 

with you about 

change, try to 

promote 

change) (1)  

o  o  o  o  o  

I must be 

certain that a 

new idea does 

not fail before I 

adopt (2)  

o  o  o  o  o  
I believe 

resistance to 

innovation is 

entirely rational 

(3)  

o  o  o  o  o  
My innovation 

decision 

process is 

relatively long 

(4)  

o  o  o  o  o  
I approach 

innovations 

with a skeptical 

and cautious air 

(5)  

o  o  o  o  o  
I often fear 

high-tech a 

little bit (6)  o  o  o  o  o  
I can be 

stubborn in 

resistance to 

buying new 

products (7)  

o  o  o  o  o  
 

 

End of Block: Innovativeness continued 
 

Start of Block: Vignette experiment instruction 
 

Q5 In the next section, you'll see 4 product offerings.  

Please read the instruction carefully, as the attributes change for all 4 offerings.  

 

End of Block: Vignette experiment instruction 
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Start of Block: Platform A 

 

Q6 In this part, it is important to imagine you feel the need to play video games.   

    

Imagine you want to play games on a gaming console that is connected to your television   

  

The price of the console is not relevant.  

 

   

For the following questions, please keep this need in mind when thinking of your anwers.   

 

 

 

Q7 

[vignette A] 

 

 

 

Q8 I have read the product offering 

o yes  (1)  

 

 

 

Q9 With the described need in mind, please assess the product offering you just read and indicate to what extent 

you agree with the following statements: 

 
Strongly 

disagree (1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

If I were going 

to buy a 

gaming 

console, I 

would consider 

buying this 

console (1)  

o  o  o  o  o  

I would 

consider 

buying the 

product (2)  
o  o  o  o  o  
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Q10 The probability that I would consider buying this gaming console is 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  

 

 

 

Q11 The likelihood of purchasing this gaming console is: 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  

 

 

 

Q12 My willingness to buy this gaming console is 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  
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Q13 With the described need in mind, please assess the product offering you just read and indicate to what 

extent you agree with the following statements: 

 
Strongly 

disagree (1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

It is likely I will 

purchase the 

gaming console 

within the next 

6 months (1)  

o  o  o  o  o  
It is likely I will 

purchase the 

gaming console 

within the next 

2 years (2)  

o  o  o  o  o  
I recommend 

my family and 

friends to 

purchase the 

gaming console 

(3)  

o  o  o  o  o  
 

 

 

 
 

Q14 What is the maximum amount you would pay for this console? (€ ........... ) 

________________________________________________________________ 

 

 

 

Q15 (M1)The number of games available on this console is:    

 

 

o Very high  (1)  

o High  (2)  

o Not high and not low  (3)  

o Low  (4)  

o Very low  (5)  
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Q16 (M2)The quality of the games available on this console is:  

 

 

o Very high  (1)  

o High  (2)  

o Not high and not poor  (3)  

o Poor  (4)  

o Very poor  (5)  

 

 

 

Q17 (M3) The diversity of the games available on this console is: 

o Very broad  (1)  

o Broad  (2)  

o Not broad and not narrow  (3)  

o Narrow  (4)  

o Very narrow  (5)  

 

End of Block: Platform A 
 

Start of Block: Platfom B 

 

Q18 In this part, it is important to imagine you feel the need to play video games.   

    

Imagine you want to play games on a gaming console that is connected to your television   

  

The price of the console is not relevant.  

 

   

For the following questions, please keep this need in mind when thinking of your anwers.   

 

 

 

Q19 

[vignette B] 
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Q20 I have read the product offering    

o Yes  (2)  

 

 

 

Q21 With the described need in mind, please assess the product offering you just read and indicate to what 

extent you agree with the following statements: 

 
Strongly 

disagree (1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

If I were going 

to buy a 

gaming 

console, I 

would consider 

buying this 

console (1)  

o  o  o  o  o  

I would 

consider 

buying the 

product (2)  
o  o  o  o  o  

 

 

 

 

Q22 The probability that I would consider buying this gaming console is 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  
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Q23 The likelihood of purchasing this gaming console is: 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  

 

 

 

Q24 My willingness to buy this gaming console is 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  
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Q25 With the described need in mind, please assess the product offering you just read and indicate to what 

extent you agree with the following statements: 

 
Strongly 

disagree (1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

It is likely I will 

purchase the 

gaming console 

within the next 

6 months (1)  

o  o  o  o  o  
It is likely I will 

purchase the 

gaming console 

within the next 

2 years (2)  

o  o  o  o  o  
I recommend 

my family and 

friends to 

purchase the 

gaming console 

(3)  

o  o  o  o  o  
 

 

 

 
 

Q26 What is the maximum amount you would pay for this console? (€ ........... ) 

________________________________________________________________ 

 

 

 

Q27 (M1) The number of games available on this console is: 

 

 

o Very high  (1)  

o High  (2)  

o Not high and not low  (3)  

o Low  (4)  

o Very low  (5)  
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Q28 (M2) The quality of the games available on this console is:  

 

 

o Very high  (1)  

o High  (2)  

o Not high and not poor  (3)  

o Poor  (4)  

o Very poor  (5)  

 

 

 

Q29 (M3) The diversity of the games available on this console is: 

 

 

o Very broad  (1)  

o Broad  (2)  

o Not broad and not narrow  (3)  

o Narrow  (4)  

o Very narrow  (5)  

 

End of Block: Platfom B 
 

Start of Block: Platform C 

 

Q30 In this part, it is important to imagine you feel the need to play video games.   

    

Imagine you want to play games on a gaming console that is connected to your television   

  

The price of the console is not relevant.  

 

   

For the following questions, please keep this need in mind when thinking of your anwers.   

 

 

 

Q31 

[vignette C] 
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Q32 I have read the product offering  

o Yes  (3)  

 

 

 

Q33 With the described need in mind, please assess the product offering you just read and indicate to what 

extent you agree with the following statements: 

 
Strongly 

disagree (1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

If I were going 

to buy a 

gaming 

console, I 

would consider 

buying this 

console (1)  

o  o  o  o  o  

I would 

consider 

buying the 

product (2)  
o  o  o  o  o  

 

 

 

 

Q34 The probability that I would consider buying this gaming console is 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  
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Q35 The likelihood of purchasing this gaming console is: 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  

 

 

 

Q36 My willingness to buy this gaming console is 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  
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Q37 With the described need in mind, please assess the product offering you just read and indicate to what 

extent you agree with the following statements: 

 
Strongly 

disagree (1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

It is likely I will 

purchase the 

gaming console 

within the next 

6 months (1)  

o  o  o  o  o  
It is likely I will 

purchase the 

gaming console 

within the next 

2 years (2)  

o  o  o  o  o  
I recommend 

my family and 

friends to 

purchase the 

gaming console 

(3)  

o  o  o  o  o  
 

 

 

 
 

Q38 What is the maximum amount you would pay for this console? (€ ........... ) 

________________________________________________________________ 

 

 

 

Q39 (M1) The number of games available on this console is: 

 

 

o Very high  (1)  

o High  (2)  

o Not high and not low  (3)  

o Low  (4)  

o Very low  (5)  
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Q40 (M2) The quality of the games available on this console is:  

 

 

o Very high  (1)  

o High  (2)  

o Not high and not poor  (3)  

o Poor  (4)  

o Very poor  (5)  

 

 

 

Q41 (M3) The diversity of the games available on this console is: 

 

 

o Very broad  (1)  

o Broad  (2)  

o Not broad and not narrow  (3)  

o Narrow  (4)  

o Very narrow  (5)  

 

End of Block: Platform C 
 

Start of Block: Platform D 

 

Q56 In this part, it is important to imagine you feel the need to play video games.   

    

Imagine you want to play games on a gaming console that is connected to your television   

  

The price of the console is not relevant.  

 

   

For the following questions, please keep this need in mind when thinking of your anwers.   

 

 

 

Q57 

[vignette D] 
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Q58 I have read the product offering  

o Yes  (3)  

 

 

 

Q59 With the described need in mind, please assess the product offering you just read and indicate to what 

extent you agree with the following statements: 

 
Strongly 

disagree (1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

If I were going 

to buy a 

gaming 

console, I 

would consider 

buying this 

console (1)  

o  o  o  o  o  

I would 

consider 

buying the 

product (2)  
o  o  o  o  o  

 

 

 

 

Q60 The probability that I would consider buying this gaming console is 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  
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Q61 The likelihood of purchasing this gaming console is: 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  

 

 

 

Q62 My willingness to buy this gaming console is 

o Very high  (1)  

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  
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Q63 With the described need in mind, please assess the product offering you just read and indicate to what 

extent you agree with the following statements: 

 
Strongly 

disagree (1) 

Somewhat 

disagree (2) 

Neither agree 

nor disagree 

(3) 

Somewhat 

agree (4) 

Strongly agree 

(5) 

It is likely I will 

purchase the 

gaming console 

within the next 

6 months (1)  

o  o  o  o  o  
It is likely I will 

purchase the 

gaming console 

within the next 

2 years (2)  

o  o  o  o  o  
I recommend 

my family and 

friends to 

purchase the 

gaming console 

(3)  

o  o  o  o  o  
 

 

 

 
 

Q64 What is the maximum amount you would pay for this console? (€ ........... ) 

________________________________________________________________ 

 

 

 

Q65 (M1) The number of games available on this console is: 

 

 

o Very high  (1)  

o High  (2)  

o Not high and not low  (3)  

o Low  (4)  

o Very low  (5)  
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Q66 (M2) The quality of the games available on this console is:  

 

 

o Very high  (1)  

o High  (2)  

o Not high and not poor  (3)  

o Poor  (4)  

o Very poor  (5)  

 

 

 

Q67 (M3) The diversity of the games available on this console is: 

 

 

o Very broad  (1)  

o Broad  (2)  

o Not broad and not narrow  (3)  

o Narrow  (4)  

o Very narrow  (5)  

 

End of Block: Platform D 
 

Start of Block: Contextual / demographics 

 

Q42 The survey is almost finished. The last section deals with a few general questions for background 

information.  
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Q43 I identify as ... 

o Male  (1)  

o Female  (2)  

o Other  (3)  

o Prefer not to say  (4)  

 

 

 

Q44 I have played video games before  

o Yes  (1)  

o No  (2)  

o I don't know or prefer not to say  (3)  

 

 

 

Q45 My (main) occupational status is  

o Enrolled as a student  (1)  

o Unemployed  (2)  

o Self employed  (3)  

o Part time employed  (4)  

o Full time employed  (5)  

o Retired  (6)  

o Prefer not to say  (7)  
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Q68 This is to check if you pay attention. Please select option 3 (neutral): 

o Very high  (1)   

o High  (2)  

o Neutral  (3)  

o Low  (4)  

o Very low  (5)  

 

Q46 I am ... years old:  

o Under 18  (1)  

o 18 - 24  (2)  

o 25 - 34  (3)  

o 35 - 44  (4)  

o 45 - 54  (5)  

o 55 - 64  (6)  

o 65 - 74  (7)  

o 75 - 84  (8)  

o 85 or older  (9)  

 

 

 

Q47 I have ... (years) of experience playing video games 

o None  (1)  

o less than 1 year  (2)  

o 1 to 3 years  (3)  

o 3 to 5 years  (4)  

o More than 5 years  (5)  
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Q48 My highest level of completed education is  

o High school or equivalent  (1)  

o Occupational / vocational (MBO)  (2)  

o Bachelor (HBO & WO)  (3)  

o Master  (4)  

o PhD or higher  (5)  

o Prefer not to day  (6)  

 

End of Block: Contextual / demographics 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



 
 

 79 

Appendix E: SPPS outputs  
 

E1 SKEWNESS AND KURTOSIS OF ADOPTION INTENTIONS  
E2 MANIPULATION CHECKS  
E3 ADOPTION INTENTION MODEL  
E4 SKEWNESS AND KURTOSIS OF WILLINGNESS-TO-PAY 

E5 WILLINGNESS-TO-PAY MODEL 



Appendix E1 Skewness and Kurtosis checks for Adoption Intentions  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix E2 Manipulation Checks  

Assessment of Normality of Manipulation checks 
 Quantity Quality Variety 
 skewness kurtosis skewness kurtosis skewness kurtosis 

platform A 1.706 2.402 .190 -.591 .522 -.575 
platform B .264 -.494 .265 -.518 .521 -.286 
platform C .530 -.470 .702 1.214 1.250 1.229 
platform D .426 -.492 -.047 -.681 .092 -1.085 

 



General Linear Model

Within-Subjects 
Factors

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

PLATFORM

ManipulationCheck_QUAN
Dependent 

Variable

1
2
3
4

Q15
Q27
Q39
Q65

ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Multivariate Testsa

Effect Value F Hypothesis df Error df Sig.

PLATFORM Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

.504 33.551 b 3.000 99.000 .000

.496 33.551 b 3.000 99.000 .000

1.017 33.551 b 3.000 99.000 .000

1.017 33.551 b 3.000 99.000 .000

Design: Intercept 
 Within Subjects Design: PLATFORM

a. 

Exact statisticb. 

Mauchly's Test of Sphericity a

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Within Subjects Effect

ManipulationCheck_QUAN

Mauchly's W
Approx. Chi-

Square df Sig.

Epsilonb

Greenhouse-
Geisser

PLATFORM .604 50.247 5 .000 .731 .747

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Mauchly's Test of Sphericity a

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Within Subjects Effect

Epsilonb

Huynh-Feldt Lower-bound

PLATFORM .747 .333

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 
dependent variables is proportional to an identity matrix.

Design: Intercept 
 Within Subjects Design: PLATFORM

a. 

May be used to adjust the degrees of freedom for the averaged tests of significance. 
Corrected tests are displayed in the Tests of Within-Subjects Effects table.

b. 
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Tests of Within-Subjects Effects
Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Source
Type III Sum of 

Squares df Mean Square F

PLATFORM Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(PLATFORM) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

66.027 3 22.009 59.424 .000
66.027 2.192 30.128 59.424 .000
66.027 2.242 29.449 59.424 .000
66.027 1.000 66.027 59.424 .000

112.223 303 .370
112.223 221.346 .507
112.223 226.451 .496
112.223 101.000 1.111

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Tests of Within-Subjects Effects
Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Source Sig.

PLATFORM Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(PLATFORM) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

.000

.000

.000

.000

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Tests of Within-Subjects Contrasts
Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Source PLATFORM

ManipulationCheck_QUAN
Type III Sum of 

Squares df Mean Square F Sig.

PLATFORM Linear
Quadratic
Cubic

Error(PLATFORM) Linear
Quadratic
Cubic

45.600 1 45.600 83.512 .000
16.885 1 16.885 47.549 .000

3.542 1 3.542 16.866 .000
55.150 101 .546
35.865 101 .355
21.208 101 .210

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Tests of Between-Subjects Effects
Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN
Transformed Variable: AverageTransformed Variable: 

Source

Transformed Variable: Average
Type III Sum of 

Squares df Mean Square F Sig.

Intercept
Error

1758.355 1 1758.355 963.119 .000
184.395 101 1.826

Measure: ManipulationCheck_QUAN
Transformed Variable: Average
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Estimated Marginal Means

PLATFORM

Estimates
Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

PLATFORM

ManipulationCheck_QUAN

Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound

1
2
3
4

1.382 .065 1.253 1.512
2.255 .084 2.087 2.422
2.304 .098 2.109 2.499
2.363 .088 2.188 2.537

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Pairwise Comparisons
Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

(I) PLATFORM (J) PLATFORM

ManipulationCheck_QUAN

Mean 
Difference (I-J) Std. Error Sig.b

95% 
Confidence ...b

Lower Bound

1 2

3

4

2 1

3
4

3 1

2
4

4 1

2
3

- .873* .093 .000 -1 .123 - .622

- .922* .108 .000 -1 .211 - .632

- .980* .101 .000 -1 .253 - .707

.873* .093 .000 .622 1.123

- .049 .067 1.000 - .230 .132
- .108 .067 .654 - .287 .072
.922* .108 .000 .632 1.211

.049 .067 1.000 - .132 .230
- .059 .064 1.000 - .230 .112
.980* .101 .000 .707 1.253

.108 .067 .654 - .072 .287

.059 .064 1.000 - .112 .230

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN
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Pairwise Comparisons
Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

(I) PLATFORM (J) PLATFORM

95% Confidence 
Interval for ...b

Upper Bound

1 2

3

4

2 1

3
4

3 1

2
4

4 1

2
3

- .622

- .632

- .707

1.123

.132

.072
1.211

.230

.112
1.253

.287

.230

Measure: ManipulationCheck_QUANMeasure: ManipulationCheck_QUAN

Based on estimated marginal means
The mean difference is significant at the .05 level.*. 
Adjustment for multiple comparisons: Bonferroni.b. 

Multivariate Tests

Value F Hypothesis df Error df Sig.

Pillai's trace

Wilks' lambda

Hotelling's trace

Roy's largest root

.504 33.551 a 3.000 99.000 .000

.496 33.551 a 3.000 99.000 .000

1.017 33.551 a 3.000 99.000 .000

1.017 33.551 a 3.000 99.000 .000
Each F tests the multivariate effect of PLATFORM. These tests are based on the 
linearly independent pairwise comparisons among the estimated marginal 
means.

Exact statistica. 

Profile Plots
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General Linear Model

Within-Subjects 
Factors

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

PLATFORM

ManipulationCheck_QUAL
Dependent 

Variable

1
2
3
4

Q16
Q28
Q40
Q66

ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Multivariate Testsa

Effect Value F Hypothesis df Error df Sig.

PLATFORM Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

.221 9.355 b 3.000 99.000 .000

.779 9.355 b 3.000 99.000 .000

.283 9.355 b 3.000 99.000 .000

.283 9.355 b 3.000 99.000 .000

Design: Intercept 
 Within Subjects Design: PLATFORM

a. 

Exact statisticb. 

Mauchly's Test of Sphericity a

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Within Subjects Effect

ManipulationCheck_QUAL

Mauchly's W
Approx. Chi-

Square df Sig.

Epsilonb

Greenhouse-
Geisser

PLATFORM .883 12.452 5 .029 .923 .951

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Mauchly's Test of Sphericity a

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Within Subjects Effect

Epsilonb

Huynh-Feldt Lower-bound

PLATFORM .951 .333

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 
dependent variables is proportional to an identity matrix.

Design: Intercept 
 Within Subjects Design: PLATFORM

a. 

May be used to adjust the degrees of freedom for the averaged tests of significance. 
Corrected tests are displayed in the Tests of Within-Subjects Effects table.

b. 
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Tests of Within-Subjects Effects
Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Source
Type III Sum of 

Squares df Mean Square F

PLATFORM Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(PLATFORM) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

8.949 3 2.983 8.922 .000
8.949 2.768 3.233 8.922 .000
8.949 2.854 3.136 8.922 .000
8.949 1.000 8.949 8.922 .004

101.301 303 .334
101.301 279.565 .362
101.301 288.232 .351
101.301 101.000 1.003

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Tests of Within-Subjects Effects
Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Source Sig.

PLATFORM Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(PLATFORM) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

.000

.000

.000

.004

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Tests of Within-Subjects Contrasts
Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Source PLATFORM

ManipulationCheck_QUAL
Type III Sum of 

Squares df Mean Square F Sig.

PLATFORM Linear
Quadratic
Cubic

Error(PLATFORM) Linear
Quadratic
Cubic

6.040 1 6.040 24.888 .000
1.532 1 1.532 3.847 .053
1.377 1 1.377 3.803 .054

24.510 101 .243
40.218 101 .398
36.573 101 .362

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Tests of Between-Subjects Effects
Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL
Transformed Variable: AverageTransformed Variable: 

Source

Transformed Variable: Average
Type III Sum of 

Squares df Mean Square F Sig.

Intercept
Error

1842.375 1 1842.375 1325.591 .000
140.375 101 1.390

Measure: ManipulationCheck_QUAL
Transformed Variable: Average
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Estimated Marginal Means

PLATFORM

Estimates
Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

PLATFORM

ManipulationCheck_QUAL

Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound

1
2
3
4

2.049 .076 1.899 2.199
1.931 .071 1.790 2.073
2.196 .076 2.045 2.348
2.324 .083 2.160 2.487

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Pairwise Comparisons
Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

(I) PLATFORM (J) PLATFORM

ManipulationCheck_QUAL

Mean 
Difference (I-J) Std. Error Sig.b

95% 
Confidence ...b

Lower Bound

1 2
3
4

2 1
3

4

3 1
2

4
4 1

2

3

.118 .090 1.000 - .123 .359
- .147 .077 .350 - .354 .060

- .275* .067 .001 - .455 - .094

- .118 .090 1.000 - .359 .123
- .265* .086 .016 - .496 - .034

- .392* .088 .000 - .630 - .155

.147 .077 .350 - .060 .354
.265* .086 .016 .034 .496

- .127 .076 .577 - .332 .077
.275* .067 .001 .094 .455

.392* .088 .000 .155 .630

.127 .076 .577 - .077 .332

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL
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Pairwise Comparisons
Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

(I) PLATFORM (J) PLATFORM

95% Confidence 
Interval for ...b

Upper Bound

1 2
3
4

2 1
3

4

3 1
2

4
4 1

2

3

.359

.060
- .094

.123
- .034

- .155

.354

.496

.077

.455

.630

.332

Measure: ManipulationCheck_QUALMeasure: ManipulationCheck_QUAL

Based on estimated marginal means
The mean difference is significant at the .05 level.*. 
Adjustment for multiple comparisons: Bonferroni.b. 

Multivariate Tests

Value F Hypothesis df Error df Sig.

Pillai's trace

Wilks' lambda

Hotelling's trace

Roy's largest root

.221 9.355 a 3.000 99.000 .000

.779 9.355 a 3.000 99.000 .000

.283 9.355 a 3.000 99.000 .000

.283 9.355 a 3.000 99.000 .000
Each F tests the multivariate effect of PLATFORM. These tests are based on the 
linearly independent pairwise comparisons among the estimated marginal 
means.

Exact statistica. 

Profile Plots
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General Linear Model

Within-Subjects 
Factors

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

PLATFORM

ManipulationCheck_VAR
Dependent 

Variable

1
2
3
4

Q17
Q29
Q41
Q67

ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Multivariate Testsa

Effect Value F Hypothesis df Error df Sig.

PLATFORM Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

.447 26.677 b 3.000 99.000 .000

.553 26.677 b 3.000 99.000 .000

.808 26.677 b 3.000 99.000 .000

.808 26.677 b 3.000 99.000 .000

Design: Intercept 
 Within Subjects Design: PLATFORM

a. 

Exact statisticb. 

Mauchly's Test of Sphericity a

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Within Subjects Effect

ManipulationCheck_VAR

Mauchly's W
Approx. Chi-

Square df Sig.

Epsilonb

Greenhouse-
Geisser

PLATFORM .631 45.897 5 .000 .758 .776

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Mauchly's Test of Sphericity a

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Within Subjects Effect

Epsilonb

Huynh-Feldt Lower-bound

PLATFORM .776 .333

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 
dependent variables is proportional to an identity matrix.

Design: Intercept 
 Within Subjects Design: PLATFORM

a. 

May be used to adjust the degrees of freedom for the averaged tests of significance. 
Corrected tests are displayed in the Tests of Within-Subjects Effects table.

b. 
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Tests of Within-Subjects Effects
Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Source
Type III Sum of 

Squares df Mean Square F

PLATFORM Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(PLATFORM) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

54.968 3 18.323 40.294 .000
54.968 2.273 24.187 40.294 .000
54.968 2.328 23.614 40.294 .000
54.968 1.000 54.968 40.294 .000

137.782 303 .455
137.782 229.538 .600
137.782 235.101 .586
137.782 101.000 1.364

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Tests of Within-Subjects Effects
Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Source Sig.

PLATFORM Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(PLATFORM) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

.000

.000

.000

.000

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Tests of Within-Subjects Contrasts
Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Source PLATFORM

ManipulationCheck_VAR
Type III Sum of 

Squares df Mean Square F Sig.

PLATFORM Linear
Quadratic
Cubic

Error(PLATFORM) Linear
Quadratic
Cubic

.412 1 .412 1.223 .271
15.297 1 15.297 30.928 .000
39.259 1 39.259 73.715 .000
34.038 101 .337
49.953 101 .495
53.791 101 .533

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Tests of Between-Subjects Effects
Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR
Transformed Variable: AverageTransformed Variable: 

Source

Transformed Variable: Average
Type III Sum of 

Squares df Mean Square F Sig.

Intercept
Error

1876.532 1 1876.532 1031.633 .000
183.718 101 1.819

Measure: ManipulationCheck_VAR
Transformed Variable: Average
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Estimated Marginal Means

PLATFORM

Estimates
Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

PLATFORM

ManipulationCheck_VAR

Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound

1
2
3
4

2.157 .094 1.970 2.344
2.353 .084 2.186 2.520
1.549 .072 1.406 1.692
2.520 .100 2.321 2.718

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Pairwise Comparisons
Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

(I) PLATFORM (J) PLATFORM

ManipulationCheck_VAR

Mean 
Difference (I-J) Std. Error Sig.b

95% 
Confidence ...b

Lower Bound

1 2
3

4

2 1
3

4
3 1

2

4

4 1

2
3

- .196 .074 .055 - .395 .002
.608* .115 .000 .298 .917

- .363* .080 .000 - .577 - .148

.196 .074 .055 - .002 .395
.804* .103 .000 .526 1.082

- .167 .068 .099 - .351 .017
- .608* .115 .000 - .917 - .298

- .804* .103 .000 -1 .082 - .526

- .971* .114 .000 -1 .279 - .663

.363* .080 .000 .148 .577

.167 .068 .099 - .017 .351
.971* .114 .000 .663 1.279

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR
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Pairwise Comparisons
Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

(I) PLATFORM (J) PLATFORM

95% Confidence 
Interval for ...b

Upper Bound

1 2
3

4

2 1
3

4
3 1

2

4

4 1

2
3

.002

.917

- .148

.395
1.082

.017
- .298

- .526

- .663

.577

.351
1.279

Measure: ManipulationCheck_VARMeasure: ManipulationCheck_VAR

Based on estimated marginal means
The mean difference is significant at the .05 level.*. 
Adjustment for multiple comparisons: Bonferroni.b. 

Multivariate Tests

Value F Hypothesis df Error df Sig.

Pillai's trace

Wilks' lambda

Hotelling's trace

Roy's largest root

.447 26.677 a 3.000 99.000 .000

.553 26.677 a 3.000 99.000 .000

.808 26.677 a 3.000 99.000 .000

.808 26.677 a 3.000 99.000 .000
Each F tests the multivariate effect of PLATFORM. These tests are based on the 
linearly independent pairwise comparisons among the estimated marginal 
means.

Exact statistica. 

Profile Plots
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Appendix E3 Adoption Intention Model   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



General Linear Model

Within-Subjects 
Factors

Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Console

Measure: AdoptionIntention
Dependent 

Variable

1
2
3
4

AdopIn_A
AdopIn_B
AdopIn_C
AdopIn_D

AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Between-Subjects Factors
Value Label N

Adopter Category .00
1.00

Late Adopter 4 9
Early 
Adopter

5 3

Descriptive Statistics

Adopter Category Mean Std. Deviation N

AdopIn_A Late Adopter
Early Adopter
Total

AdopIn_B Late Adopter
Early Adopter
Total

AdopIn_C Late Adopter
Early Adopter
Total

AdopIn_D Late Adopter
Early Adopter
Total

27.6939 6.45563 4 9
29.0943 7.40131 5 3
28.4216 6.96446 102
28.3878 5.37283 4 9
27.3585 6.92847 5 3
27.8529 6.22101 102
27.8571 6.04497 4 9
26.8302 8.44151 5 3
27.3235 7.37021 102
25.3061 7.36038 4 9
23.9434 9.16392 5 3
24.5980 8.33371 102

Page 1



Box's Test of 
Equality of 
Covariance 

Matricesa

Box's M
F
df1
df2
Sig.

51.002
4.879

1 0
47125.235

.000
Tests the null 
hypothesis that the 
observed covariance 
matrices of the 
dependent variables 
are equal across 
groups.

Design: Intercept + gamexp + ADOPTCAT 
 Within Subjects Design: Console

a. 

Multivariate Testsa

Effect Value F Hypothesis df Error df

Console Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Console * gamexp Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Console * ADOPTCAT Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

.086 3.029 b 3.000 97.000 .033

.914 3.029 b 3.000 97.000 .033

.094 3.029 b 3.000 97.000 .033

.094 3.029 b 3.000 97.000 .033

.048 1.623 b 3.000 97.000 .189

.952 1.623 b 3.000 97.000 .189

.050 1.623 b 3.000 97.000 .189

.050 1.623 b 3.000 97.000 .189

.046 1.561 b 3.000 97.000 .204

.954 1.561 b 3.000 97.000 .204

.048 1.561 b 3.000 97.000 .204

.048 1.561 b 3.000 97.000 .204
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Multivariate Testsa

Effect Sig.
Partial Eta 

Squared

Console Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Console * gamexp Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Console * ADOPTCAT Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

.033 .086

.033 .086

.033 .086

.033 .086

.189 .048

.189 .048

.189 .048

.189 .048

.204 .046

.204 .046

.204 .046

.204 .046

Design: Intercept + gamexp + ADOPTCAT 
 Within Subjects Design: Console

a. 

Exact statisticb. 

Mauchly's Test of Sphericity a

Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Within Subjects Effect

AdoptionIntention

Mauchly's W
Approx. Chi-

Square df Sig.

Epsilonb

Greenhouse-
Geisser

Console .949 5.132 5 .400 .969 1.000

Measure: AdoptionIntentionMeasure: AdoptionIntention

Mauchly's Test of Sphericity a

Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Within Subjects Effect

Epsilonb

Huynh-Feldt Lower-bound

Console 1.000 .333

Measure: AdoptionIntentionMeasure: AdoptionIntention

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 
dependent variables is proportional to an identity matrix.

Design: Intercept + gamexp + ADOPTCAT 
 Within Subjects Design: Console

a. 

May be used to adjust the degrees of freedom for the averaged tests of significance. 
Corrected tests are displayed in the Tests of Within-Subjects Effects table.

b. 
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Tests of Within-Subjects Effects
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Source
Type III Sum of 

Squares df Mean Square

Console Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Console * gamexp Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Console * ADOPTCAT Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(Console) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

223.125 3 74.375 2.968
223.125 2.906 76.783 2.968
223.125 3.000 74.375 2.968
223.125 1.000 223.125 2.968
122.613 3 40.871 1.631
122.613 2.906 42.194 1.631
122.613 3.000 40.871 1.631
122.613 1.000 122.613 1.631
122.097 3 40.699 1.624
122.097 2.906 42.016 1.624
122.097 3.000 40.699 1.624
122.097 1.000 122.097 1.624

7442.269 297 25.058
7442.269 287.687 25.869
7442.269 297.000 25.058
7442.269 99.000 75.174

Measure: AdoptionIntentionMeasure: AdoptionIntention

Tests of Within-Subjects Effects
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Source F Sig.
Partial Eta 

Squared

Console Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Console * gamexp Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Console * ADOPTCAT Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(Console) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

2.968 .032 .029
2.968 .034 .029
2.968 .032 .029
2.968 .088 .029
1.631 .182 .016
1.631 .184 .016
1.631 .182 .016
1.631 .205 .016
1.624 .184 .016
1.624 .185 .016
1.624 .184 .016
1.624 .205 .016

Measure: AdoptionIntentionMeasure: AdoptionIntention
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Tests of Within-Subjects Contrasts
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Source Console
Type III Sum of 

Squares df Mean Square F

Console Linear
Quadratic
Cubic

Console * gamexp Linear
Quadratic
Cubic

Console * ADOPTCAT Linear
Quadratic
Cubic

Error(Console) Linear
Quadratic
Cubic

107.020 1 107.020 3.623 .060
70.920 1 70.920 3.702 .057
45.184 1 45.184 1.706 .194

5.467 1 5.467 .185 .668
13.613 1 13.613 .711 .401

103.533 1 103.533 3.910 .051
86.496 1 86.496 2.928 .090
27.101 1 27.101 1.415 .237

8.500 1 8.500 .321 .572
2924.403 9 9 29.539
1896.350 9 9 19.155
2621.516 9 9 26.480

Measure: AdoptionIntentionMeasure: AdoptionIntention

Tests of Within-Subjects Contrasts
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Source Console Sig.
Partial Eta 

Squared

Console Linear
Quadratic
Cubic

Console * gamexp Linear
Quadratic
Cubic

Console * ADOPTCAT Linear
Quadratic
Cubic

Error(Console) Linear
Quadratic
Cubic

.060 .035

.057 .036

.194 .017

.668 .002

.401 .007

.051 .038

.090 .029

.237 .014

.572 .003

Measure: AdoptionIntentionMeasure: AdoptionIntention
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Levene's Test of Equality of Error 
Variancesa

F df1 df2 Sig.

AdopIn_A
AdopIn_B
AdopIn_C
AdopIn_D

2.180 1 100 .143
5.285 1 100 .024
8.918 1 100 .004
3.362 1 100 .070

Tests the null hypothesis that the error variance of the 
dependent variable is equal across groups.

Design: Intercept + gamexp + ADOPTCAT 
 Within Subjects Design: Console

a. 

Tests of Between-Subjects Effects
Measure: AdoptionIntentionMeasure: AdoptionIntention
Transformed Variable: AverageTransformed Variable: 

Source

Transformed Variable: Average
Type III Sum of 

Squares df Mean Square F Sig.
Partial Eta 

Squared

Intercept
gamexp
ADOPTCAT
Error

57681.920 1 57681.920 427.612 .000 .812
238.167 1 238.167 1.766 .187 .018

29.258 1 29.258 .217 .642 .002
13354.419 9 9 134.893

Measure: AdoptionIntention
Transformed Variable: Average

Parameter Estimates

Dependent Variable Parameter B Std. Error t Sig.
AdopIn_A Intercept

gamexp
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

AdopIn_B Intercept
gamexp
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

AdopIn_C Intercept
gamexp
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

AdopIn_D Intercept
gamexp
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

26.537 1.615 16.435 .000 23.333
3.228 1.654 1.952 .054 - .053

-1 .346 1.361 - .989 .325 -4 .047
0a . . . .

27.441 1.472 18.639 .000 24.520
- .104 1.508 - .069 .945 -3 .096
1.028 1.241 .828 .410 -1 .435

0a . . . .

24.507 1.722 14.231 .000 21.090
2.931 1.764 1.662 .100 - .568
1.077 1.452 .742 .460 -1 .804

0a . . . .

22.852 1.968 11.614 .000 18.948
1.377 2.015 .683 .496 -2 .622
1.386 1.659 .835 .405 -1 .906

0a . . . .
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Parameter Estimates

Dependent Variable Parameter
95% Confidence Interval Partial Eta 

SquaredLower Bound Upper Bound

AdopIn_A Intercept
gamexp
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

AdopIn_B Intercept
gamexp
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

AdopIn_C Intercept
gamexp
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

AdopIn_D Intercept
gamexp
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

23.333 29.740 .732
- .053 6.509 .037

-4 .047 1.355 .010
. . .

24.520 30.362 .778
-3 .096 2.888 .000
-1 .435 3.490 .007

. . .

21.090 27.924 .672
- .568 6.431 .027

-1 .804 3.958 .006
. . .

18.948 26.757 .577
-2 .622 5.375 .005
-1 .906 4.678 .007

. . .

This parameter is set to zero because it is redundant.a. 

Estimated Marginal Means

1. Console

Estimates
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Console

Measure: AdoptionIntention

Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound

1

2

3

4

28.395 a .681 27.045 29.745

27.873 a .620 26.642 29.104

27.345 a .726 25.905 28.785

24.625 a .829 22.980 26.271

Measure: AdoptionIntentionMeasure: AdoptionIntention

Covariates appearing in the model are evaluated at the following values: Gaming Experience 
= .7843.

a. 
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Pairwise Comparisons
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

(I) Console (J) Console

AdoptionIntention

Mean 
Difference (I-J) Std. Error Sig.b

95% Confidence Interval for 
Differenceb

Lower Bound Upper Bound

1 2
3
4

2 1
3
4

3 1
2
4

4 1

2

3

.522 .659 1.000 -1 .252 2.296
1.051 .685 .769 - .793 2.894

3.770 * .763 .000 1.717 5.823

- .522 .659 1.000 -2 .296 1.252
.528 .720 1.000 -1 .410 2.467

3.248 * .682 .000 1.411 5.085

-1 .051 .685 .769 -2 .894 .793
- .528 .720 1.000 -2 .467 1.410

2.719 * .696 .001 .846 4.592

-3 .770 * .763 .000 -5 .823 -1 .717

-3 .248 * .682 .000 -5 .085 -1 .411

-2 .719 * .696 .001 -4 .592 - .846

Measure: AdoptionIntentionMeasure: AdoptionIntention

Based on estimated marginal means
The mean difference is significant at the .05 level.*. 
Adjustment for multiple comparisons: Bonferroni.b. 

Multivariate Tests

Value F Hypothesis df Error df Sig.
Partial Eta 

Squared

Pillai's trace

Wilks' lambda

Hotelling's trace

Roy's largest root

.236 9.991 a 3.000 97.000 .000 .236

.764 9.991 a 3.000 97.000 .000 .236

.309 9.991 a 3.000 97.000 .000 .236

.309 9.991 a 3.000 97.000 .000 .236
Each F tests the multivariate effect of Console. These tests are based on the linearly independent 
pairwise comparisons among the estimated marginal means.

Exact statistica. 

2. Adopter Category * Console
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Estimates
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Adopter Category Console

AdoptionIntention

Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound

Late Adopter 1

2

3

4

Early Adopter 1

2

3

4

27.722 a .981 25.775 29.669

28.387 a .895 26.612 30.162

27.883 a 1.046 25.807 29.959

25.318 a 1.196 22.946 27.691

29.068 a .943 27.196 30.940

27.359 a .860 25.653 29.066

26.806 a 1.006 24.810 28.803

23.932 a 1.150 21.651 26.214

Measure: AdoptionIntentionMeasure: AdoptionIntention

Covariates appearing in the model are evaluated at the following values: Gaming Experience 
= .7843.

a. 

Pairwise Comparisons
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Console (I) Adopter Category (J) Adopter Category
Mean 

Difference (I-J) Std. Error Sig.a

1 Late Adopter Early Adopter
Early Adopter Late Adopter

2 Late Adopter Early Adopter
Early Adopter Late Adopter

3 Late Adopter Early Adopter
Early Adopter Late Adopter

4 Late Adopter Early Adopter
Early Adopter Late Adopter

-1 .346 1.361 .325 -4 .047
1.346 1.361 .325 -1 .355
1.028 1.241 .410 -1 .435

-1 .028 1.241 .410 -3 .490
1.077 1.452 .460 -1 .804

-1 .077 1.452 .460 -3 .958
1.386 1.659 .405 -1 .906

-1 .386 1.659 .405 -4 .678

Measure: AdoptionIntentionMeasure: AdoptionIntention

Pairwise Comparisons
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Console (I) Adopter Category (J) Adopter Category

95% Confidence Interval for 
Differencea

Lower Bound Upper Bound

1 Late Adopter Early Adopter
Early Adopter Late Adopter

2 Late Adopter Early Adopter
Early Adopter Late Adopter

3 Late Adopter Early Adopter
Early Adopter Late Adopter

4 Late Adopter Early Adopter
Early Adopter Late Adopter

-4 .047 1.355
-1 .355 4.047
-1 .435 3.490
-3 .490 1.435
-1 .804 3.958
-3 .958 1.804
-1 .906 4.678
-4 .678 1.906

Measure: AdoptionIntentionMeasure: AdoptionIntention
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Based on estimated marginal means
Adjustment for multiple comparisons: Bonferroni.a. 

Univariate Tests
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Console

AdoptionIntention
Sum of 
Squares d f Mean Square F Sig.

1 Contrast
Error

2 Contrast
Error

3 Contrast
Error

4 Contrast
Error

46.093 1 46.093 .977 .325 .010
4669.248 9 9 47.164

26.869 1 26.869 .685 .410 .007
3881.635 9 9 39.208

29.499 1 29.499 .550 .460 .006
5311.255 9 9 53.649

48.893 1 48.893 .698 .405 .007
6934.549 9 9 70.046

Measure: AdoptionIntentionMeasure: AdoptionIntention

Univariate Tests
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Console
Partial Eta 

Squared

1 Contrast
Error

2 Contrast
Error

3 Contrast
Error

4 Contrast
Error

.010

.007

.006

.007

Measure: AdoptionIntentionMeasure: AdoptionIntention

Each F tests the simple effects of Adopter Category within each level combination of the other effects 
shown. These tests are based on the linearly independent pairwise comparisons among the 
estimated marginal means.

3. Adopter Category * Console
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Estimates
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Adopter Category Console

AdoptionIntention

Mean Std. Error
95% Confidence Interval

Lower Bound Upper Bound

Late Adopter 1

2

3

4

Early Adopter 1

2

3

4

27.722 a .981 25.775 29.669

28.387 a .895 26.612 30.162

27.883 a 1.046 25.807 29.959

25.318 a 1.196 22.946 27.691

29.068 a .943 27.196 30.940

27.359 a .860 25.653 29.066

26.806 a 1.006 24.810 28.803

23.932 a 1.150 21.651 26.214

Measure: AdoptionIntentionMeasure: AdoptionIntention

Covariates appearing in the model are evaluated at the following values: Gaming Experience 
= .7843.

a. 

Pairwise Comparisons
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Adopter Category (I) Console (J) Console
Mean 

Difference (I-J) Std. Error Sig.b

Late Adopter 1 2
3
4

2 1
3
4

3 1
2
4

4 1
2

3
Early Adopter 1 2

3
4

2 1
3
4

3 1
2
4

- .665 .950 1.000 -3 .222
- .161 .987 1.000 -2 .818
2.404 1.100 .187 - .556

.665 .950 1.000 -1 .893

.504 1.038 1.000 -2 .292
3.069 * .984 .014 .420

.161 .987 1.000 -2 .497
- .504 1.038 1.000 -3 .299
2.565 1.003 .072 - .136

-2 .404 1.100 .187 -5 .364
-3 .069 * .984 .014 -5 .717

-2 .565 1.003 .072 -5 .265
1.709 .913 .386 - .751
2.262 .949 .114 - .294

5.136 * 1.057 .000 2.290

-1 .709 .913 .386 -4 .168
.553 .998 1.000 -2 .135

3.427 * .946 .003 .880

-2 .262 .949 .114 -4 .817
- .553 .998 1.000 -3 .241

2.874 * .964 .022 .277

-5 .136 * 1.057 .000 -7 .982

Measure: AdoptionIntention

Measure: AdoptionIntention
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Pairwise Comparisons
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Adopter Category (I) Console (J) Console

95% Confidence Interval for 
Differenceb

Lower Bound Upper Bound

Late Adopter 1 2
3
4

2 1
3
4

3 1
2
4

4 1
2

3
Early Adopter 1 2

3
4

2 1
3
4

3 1
2
4

-3 .222 1.893
-2 .818 2.497

- .556 5.364
-1 .893 3.222
-2 .292 3.299

.420 5.717

-2 .497 2.818
-3 .299 2.292

- .136 5.265
-5 .364 .556
-5 .717 - .420

-5 .265 .136
- .751 4.168
- .294 4.817
2.290 7.982

-4 .168 .751
-2 .135 3.241

.880 5.974

-4 .817 .294
-3 .241 2.135

.277 5.471

-7 .982 -2 .290

Measure: AdoptionIntention

Measure: AdoptionIntention

Pairwise Comparisons
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Adopter Category (I) Console (J) Console
Mean 

Difference (I-J) Std. Error Sig.b

Early Adopter

4 1

2

3

-5 .136 * 1.057 .000 -7 .982

-3 .427 * .946 .003 -5 .974

-2 .874 * .964 .022 -5 .471

Measure: AdoptionIntention

Measure: AdoptionIntention
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Pairwise Comparisons
Measure: AdoptionIntentionMeasure: AdoptionIntentionMeasure: AdoptionIntention

Adopter Category (I) Console (J) Console

95% Confidence Interval for 
Differenceb

Lower Bound Upper Bound

Early Adopter

4 1

2

3

-7 .982 -2 .290

-5 .974 - .880

-5 .471 - .277

Measure: AdoptionIntention

Measure: AdoptionIntention

Based on estimated marginal means
The mean difference is significant at the .05 level.*. 
Adjustment for multiple comparisons: Bonferroni.b. 

Multivariate Tests

Adopter Category Value F Hypothesis df Error df Sig.

Late Adopter Pillai's trace

Wilks' lambda

Hotelling's trace

Roy's largest root

Early Adopter Pillai's trace

Wilks' lambda

Hotelling's trace

Roy's largest root

.103 3.716 a 3.000 97.000 .014 .103

.897 3.716 a 3.000 97.000 .014 .103

.115 3.716 a 3.000 97.000 .014 .103

.115 3.716 a 3.000 97.000 .014 .103

.198 8.003 a 3.000 97.000 .000 .198

.802 8.003 a 3.000 97.000 .000 .198

.248 8.003 a 3.000 97.000 .000 .198

.248 8.003 a 3.000 97.000 .000 .198

Multivariate Tests

Adopter Category
Partial Eta 

Squared

Late Adopter Pillai's trace

Wilks' lambda

Hotelling's trace

Roy's largest root

Early Adopter Pillai's trace

Wilks' lambda

Hotelling's trace

Roy's largest root

.103

.103

.103

.103

.198

.198

.198

.198
Each F tests the multivariate simple effects of Console within each level combination of the other 
effects shown. These tests are based on the linearly independent pairwise comparisons among the 
estimated marginal means.

Exact statistica. 

Profile Plots
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Appendix E4 Skewness and Kurtoris for WTPAY 
Consoles in  alphabetic order   

 
 
 
 
 
 
 
 



Appendix E5 WTPAY  Model   
 
 



General Linear Model

Within-Subjects 
Factors

Measure: WTPAYMeasure: WTPAYMeasure: WTPAY

Console

Measure: WTPAY
Dependent 

Variable

1
2
3
4

Q14
Q26
Q38
Q64

Measure: WTPAYMeasure: WTPAY

Between-Subjects Factors
Value Label N

Adopter Category .00
1.00

Late Adopter 4 9
Early 
Adopter

5 3

Descriptive Statistics

Adopter Category Mean Std. Deviation N
What is the maximum 
amount you would pay for 
this console? (€ ........... )

Late Adopter
Early Adopter
Total

What is the maximum 
amount you would pay for 
this console? (€ ........... )

Late Adopter
Early Adopter
Total

What is the maximum 
amount you would pay for 
this console? (€ ........... )

Late Adopter
Early Adopter
Total

What is the maximum 
amount you would pay for 
this console? (€ ........... )

Late Adopter
Early Adopter
Total

291.1224 136.20705 4 9
335.2642 128.15423 5 3
314.0588 133.28097 102
274.3878 126.09368 4 9
294.1321 127.15951 5 3
284.6471 126.40980 102
271.3265 122.44801 4 9
294.0377 137.88526 5 3
283.1275 130.55340 102
245.8163 128.65630 4 9
257.4340 120.52266 5 3
251.8529 124.01257 102
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Box's Test of 
Equality of 
Covariance 

Matricesa

Box's M
F
df1
df2
Sig.

10.735
1.027

1 0
47125.235

.417
Tests the null 
hypothesis that the 
observed covariance 
matrices of the 
dependent variables 
are equal across 
groups.

Design: Intercept + Q44 + ADOPTCAT 
 Within Subjects Design: Console

a. 

Multivariate Testsa

Effect Value F Hypothesis df Error df

Console Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Console * Q44 Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Console * ADOPTCAT Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

.116 4.243 b 3.000 97.000 .007

.884 4.243 b 3.000 97.000 .007

.131 4.243 b 3.000 97.000 .007

.131 4.243 b 3.000 97.000 .007

.043 1.465 b 3.000 97.000 .229

.957 1.465 b 3.000 97.000 .229

.045 1.465 b 3.000 97.000 .229

.045 1.465 b 3.000 97.000 .229

.041 1.371 b 3.000 97.000 .256

.959 1.371 b 3.000 97.000 .256

.042 1.371 b 3.000 97.000 .256

.042 1.371 b 3.000 97.000 .256
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Multivariate Testsa

Effect Sig.
Partial Eta 

Squared

Console Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Console * Q44 Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

Console * ADOPTCAT Pillai's Trace

Wilks' Lambda

Hotelling's Trace

Roy's Largest Root

.007 .116

.007 .116

.007 .116

.007 .116

.229 .043

.229 .043

.229 .043

.229 .043

.256 .041

.256 .041

.256 .041

.256 .041

Design: Intercept + Q44 + ADOPTCAT 
 Within Subjects Design: Console

a. 

Exact statisticb. 

Mauchly's Test of Sphericity a

Measure: WTPAYMeasure: WTPAYMeasure: WTPAY

Within Subjects Effect Mauchly's W
Approx. Chi-

Square df Sig.

Epsilonb

Greenhouse-
Geisser

Console .953 4.656 5 .459 .968 1.000

Measure: WTPAYMeasure: WTPAY

Mauchly's Test of Sphericity a

Measure: WTPAYMeasure: WTPAYMeasure: WTPAY

Within Subjects Effect

Epsilonb

Huynh-Feldt Lower-bound

Console 1.000 .333

Measure: WTPAYMeasure: WTPAY

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 
dependent variables is proportional to an identity matrix.

Design: Intercept + Q44 + ADOPTCAT 
 Within Subjects Design: Console

a. 

May be used to adjust the degrees of freedom for the averaged tests of significance. 
Corrected tests are displayed in the Tests of Within-Subjects Effects table.

b. 
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Tests of Within-Subjects Effects
Measure: WTPAYMeasure: WTPAYMeasure: WTPAY

Source
Type III Sum of 

Squares df Mean Square

Console Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Console * Q44 Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Console * ADOPTCAT Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(Console) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

46690.857 3 15563.619 4.589
46690.857 2.905 16072.612 4.589
46690.857 3.000 15563.619 4.589
46690.857 1.000 46690.857 4.589
14871.141 3 4957.047 1.462
14871.141 2.905 5119.163 1.462
14871.141 3.000 4957.047 1.462
14871.141 1.000 14871.141 1.462
14300.985 3 4766.995 1.406
14300.985 2.905 4922.895 1.406
14300.985 3.000 4766.995 1.406
14300.985 1.000 14300.985 1.406

1007294.41 297 3391.564
1007294.41 287.594 3502.482
1007294.41 297.000 3391.564
1007294.41 99.000 10174.691

Measure: WTPAYMeasure: WTPAY

Tests of Within-Subjects Effects
Measure: WTPAYMeasure: WTPAYMeasure: WTPAY

Source F Sig.
Partial Eta 

Squared

Console Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Console * Q44 Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Console * ADOPTCAT Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

Error(Console) Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt
Lower-bound

4.589 .004 .044
4.589 .004 .044
4.589 .004 .044
4.589 .035 .044
1.462 .225 .015
1.462 .226 .015
1.462 .225 .015
1.462 .230 .015
1.406 .241 .014
1.406 .242 .014
1.406 .241 .014
1.406 .239 .014

Measure: WTPAYMeasure: WTPAY
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Tests of Within-Subjects Contrasts
Measure: WTPAYMeasure: WTPAYMeasure: WTPAY

Source Console
Type III Sum of 

Squares df Mean Square F

Console Linear
Quadratic
Cubic

Console * Q44 Linear
Quadratic
Cubic

Console * ADOPTCAT Linear
Quadratic
Cubic

Error(Console) Linear
Quadratic
Cubic

26226.462 1 26226.462 8.517 .004
5463.674 1 5463.674 1.750 .189

15000.721 1 15000.721 3.776 .055
824.209 1 824.209 .268 .606

6668.535 1 6668.535 2.136 .147
7378.398 1 7378.398 1.857 .176

11263.323 1 11263.323 3.658 .059
1016.136 1 1016.136 .325 .570
2021.526 1 2021.526 .509 .477

304849.184 9 9 3079.285
309116.400 9 9 3122.388
393328.822 9 9 3973.018

Measure: WTPAYMeasure: WTPAY

Tests of Within-Subjects Contrasts
Measure: WTPAYMeasure: WTPAYMeasure: WTPAY

Source Console Sig.
Partial Eta 

Squared

Console Linear
Quadratic
Cubic

Console * Q44 Linear
Quadratic
Cubic

Console * ADOPTCAT Linear
Quadratic
Cubic

Error(Console) Linear
Quadratic
Cubic

.004 .079

.189 .017

.055 .037

.606 .003

.147 .021

.176 .018

.059 .036

.570 .003

.477 .005

Measure: WTPAYMeasure: WTPAY
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Levene's Test of Equality of Error Variances a

F df1 df2 Sig.
What is the maximum 
amount you would pay for 
this console? (€ ........... )

What is the maximum 
amount you would pay for 
this console? (€ ........... )

What is the maximum 
amount you would pay for 
this console? (€ ........... )

What is the maximum 
amount you would pay for 
this console? (€ ........... )

.257 1 100 .613

.050 1 100 .824

1.547 1 100 .216

.118 1 100 .732

Tests the null hypothesis that the error variance of the dependent 
variable is equal across groups.

Design: Intercept + Q44 + ADOPTCAT 
 Within Subjects Design: Console

a. 

Tests of Between-Subjects Effects
Measure: WTPAYMeasure: WTPAY
Transformed Variable: AverageTransformed Variable: 

Source

Transformed Variable: Average
Type III Sum of 

Squares df Mean Square F Sig.
Partial Eta 

Squared

Intercept
Q44
ADOPTCAT
Error

6511696.67 1 6511696.67 128.805 .000 .565
579639.879 1 579639.879 11.466 .001 .104

53855.650 1 53855.650 1.065 .305 .011
5004912.92 9 9 50554.676

Measure: WTPAY
Transformed Variable: Average
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Parameter Estimates

Dependent Variable Parameter B Std. Error t Sig.
What is the maximum 
amount you would pay for 
this console? (€ ........... )

Intercept
Q44
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

What is the maximum 
amount you would pay for 
this console? (€ ........... )

Intercept
Q44
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

What is the maximum 
amount you would pay for 
this console? (€ ........... )

Intercept
Q44
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

What is the maximum 
amount you would pay for 
this console? (€ ........... )

Intercept
Q44
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

469.006 40.016 11.720 .000 389.605
-110.755 29.963 -3 .696 .000 -170.208

-42.265 24.666 -1 .713 .090 -91.209
0a . . . .

378.057 39.855 9.486 .000 298.976
-69.501 29.843 -2 .329 .022 -128.715
-18.567 24.567 - .756 .452 -67.314

0a . . . .

407.739 40.308 10.116 .000 327.759
-94.158 30.182 -3 .120 .002 -154.045
-21.116 24.846 - .850 .397 -70.416

0a . . . .

368.807 38.284 9.633 .000 292.843
-92.230 28.666 -3 .217 .002 -149.110
-10.055 23.599 - .426 .671 -56.880

0a . . . .

Parameter Estimates

Dependent Variable Parameter
95% Confidence Interval Partial Eta 

SquaredLower Bound Upper Bound
What is the maximum 
amount you would pay for 
this console? (€ ........... )

Intercept
Q44
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

What is the maximum 
amount you would pay for 
this console? (€ ........... )

Intercept
Q44
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

What is the maximum 
amount you would pay for 
this console? (€ ........... )

Intercept
Q44
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

What is the maximum 
amount you would pay for 
this console? (€ ........... )

Intercept
Q44
[ADOPTCAT=,00]
[ADOPTCAT=1,00]

389.605 548.406 .581
-170.208 -51.302 .121

-91.209 6.678 .029
. . .

298.976 457.139 .476
-128.715 -10.286 .052

-67.314 30.180 .006
. . .

327.759 487.718 .508
-154.045 -34.272 .090

-70.416 28.185 .007
. . .

292.843 444.770 .484
-149.110 -35.351 .095

-56.880 36.770 .002
. . .

This parameter is set to zero because it is redundant.a. 

Profile Plots
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