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INTRODUCTION 

 

A large and increasing share of global economic activity takes place in ecosystems 

organized around platforms through which distinct groups conduct transactions (Eisenmann, 

2007). Examples of such platforms include video game consoles, for which software developers 

produce games that console owners purchase (e.g., Broekhuizen et al., 2013; Cennamo and 

Santalo, 2013), and, more recently, mobile device application (app) markets, such as the Apple 

App Store, from which device users download applications created by third-party developers. 

While extant work on strategy in ecosystems (e.g., Gawer & Cusumano, 2002; Iansiti & 

Levein, 2004; Casadesus-Masanell & Yoffie, 2007; Adner & Kapoor, 2010; Eisenmann et al., 

2011; Kapoor & Adner, 2012; Kapoor & Lee, 2013) has significantly advanced our understanding 

of competition and innovation in platform-based markets, the focus of the majority of this research 

has been on platform leader strategies, with less attention devoted to the challenges facing 

complementors - producers of complementary goods and services who utilize the platform (notable 

exceptions that have considered some of these challenges include Venkatraman & Lee, 2004; 

Broekhuizen et al., 2013; Yin et al., 2014; Kapoor & Agarwal, 2017; Rietveld, 2017). As 

complementor input is crucial for ecosystem success, an improved understanding of complementor 

strategy in such contexts would add to our understanding of competition within ecosystems, while 

also being highly relevant for practice.  

Smartphone app markets are an economically important and theoretically interesting 

context in which to study complementor strategies and their effectiveness. By 2014, mobile 

applications were estimated to enhance consumer surplus in the United States by $33.6 billion 

annually (Ghose & Han, 2014), while the gross revenue generated by apps reached $41.1 billion 

in 2015, and is forecast to grow to over $100 billion by 2020 (App Annie, 2016).1 By 2016, 3.3 

million jobs in the United States of America and in Europe were estimated as being part of the app 

economy (Mandel, 2016). From a theoretical perspective, smartphone app markets are interesting 

because they have low barriers to entry and offer a large, heterogeneous installed base of users as 

potential customers, enabling complementors to pursue demand-side strategies aimed at creating 

enticing customer value propositions, potentially from combinations of unremarkable resources 

(e.g., Priem et al., 2012, 2017; Ye et al., 2012). However, low barriers to entry result in intense 

competition for user attention, downloads, and revenues, while the appropriability regime is 

generally weak as successful apps can quickly be imitated by other developers, meaning that 

ownership of, or access to, specialized complementary assets may play a vital role in achieving 

success (Teece, 1986, 2006; Broekhuizen et al., 2013). In platform ecosystems such as this, how 

do complementors seek to compete, and which strategies are effective? 

To examine these questions, this paper analyzes 44 cases of apps created by smartphone 

application developers who were selected to receive grants and training from AppCampus, an 

accelerator funded by Microsoft and Nokia and managed by Aalto University in Finland. In the 

course of a number of visits to residential training camps run by the accelerator for selected teams 

from its portfolio, I conducted face-to-face interviews with the developers while development of 



 
 

the focal app was still ongoing, collected information from the accelerator’s database containing 

records of the app’s submission and development process to supplement and triangulate my 

understanding of these cases, and gained access to objective measures of the performance of the 

apps post-release. In order to understand the strategies pursued by these complementors and to 

evaluate their effectiveness on app performance, I use fuzzy-set qualitative comparative analysis 

(fsQCA) methods (Ragin, 2008; Fiss, 2011). 

 

DATA AND METHOD 

 

 AppCampus was a three-year accelerator created in May 2012 through a collaboration 

between Microsoft, Nokia, and Aalto University in Finland. While Microsoft and Nokia each 

provided €9 million in funding, Aalto University agreed to manage the accelerator and to cover its 

operating costs. The purpose of AppCampus was to attract novel, high quality apps to the Windows 

Phone platform by offering grants for app development in exchange for a temporary exclusivity 

agreement. By the end of the programme in May 2015, AppCampus had received submissions of 

over 4,300 app ideas from developer teams based in over 100 countries and had invested 

approximately €10 million in over 300 entrepreneurial teams through grants of €20,000, €50,000 

or €70,000. The selection process for submitted ideas was rigorous, with only submissions that 

were judged to have the potential to meet novelty and quality standards chosen for funding. The 

acceptance rate of less than 10% illustrates this selectivity. The teams interviewed for this research 

took part in one of three two-week AppCampus training camps that took place in April 2014, 

September 2014 and January 2015. The cases considered in this analysis are therefore not 

representative of the population of smartphone applications. With hundreds of thousands of 

applications populating mobile app stores and very few of these achieving significant downloads 

or revenues, I chose to focus on app ideas that should have a better than average chance at being 

successful – those that had passed the AppCampus selection process and those whose developers 

had also received two weeks training from AppCampus.2  

 During the three training camps, I was present at the AppCampus office and approached 

all participating developer teams for interviews. This resulted in 44 interviews, excluding three 

developers who were participating for only part of their training camp. The interviews were semi-

structured, covering a range of topics including the development team’s composition and 

experience, and their plans for the AppCampus-funded app that they were developing at the time. 

The information collected in the course of the interviews was later supplemented and triangulated 

using records regarding each team, their app, and the AppCampus selection and quality assurance 

process from the AppCampus customer relationship management (CRM) system. Finally, I gained 

access to longitudinal, objective data on the performance of AppCampus apps that were released 

on the Windows Phone store to evaluate the performance of the released apps and to further 

triangulate some aspects of the cases related to release dates, localization and revenue models. 

 The developers studied ranged in size from one-person operations, to teams of more than 

70 (mean team size of 12), and were based in 24 different countries. Overall, these developer teams 

are not the large, well-known complementors that every platform strives to attract in order to be 

on-par with rival platforms, but are rather part of the majority of small complementors whose 

efforts generate depth and variety for the app market. However, as mentioned above, the selection 

of these teams for funding by AppCampus and their participation in the training camps means that 

their development process and the resulting apps should have a better chance of succeeding than 

those of the average developer team.  



 
 

 Combining evidence from interviews, the AppCampus CRM system, and Windows Phone 

store performance data, I built case histories, capturing aspects of the app that the developer team 

highlighted as giving it an advantage in comparison to other apps on the Windows Phone store, 

developer team characteristics, the type of app the team were developing and their plans for the 

app’s release. Once the case history had been completed, I supplemented it with data on the 

eventual performance of the app once it had been released.  

To identify the conditions associated with good and poor app performance, I used fuzzy-

set qualitative comparative analysis (fsQCA). fsQCA uses set theory and Boolean algebra to map 

configurations of explanatory conditions to an outcome which takes the form of a measure of case 

membership in an outcome set. Inferences from fsQCA are made on the basis of subset relations 

between configurations of explanatory conditions and an outcome rather than on the basis of 

correlations (Ragin, 2008). The goal of fsQCA is therefore the identification of (combinations of) 

explanatory conditions which are necessary and/or sufficient for an outcome. fsQCA also provides 

a means of examining whether explanatory conditions are causally core or causally peripheral for 

the outcome (Fiss, 2011). My calibration of the outcome and explanatory conditions was based on 

my in-depth knowledge of the cases and their context (Rihoux and Ragin, 2008), and is discussed 

below.    

 A basic measure of the performance of a project is whether or not the development process 

resulted in the timely release of the intended output. While extra time spent on the project 

corresponds to an unanticipated increase in the project’s cost, it may result in a better quality output 

being released, so this outcome is a measure of the performance of the app development project 

rather than of its output, the app itself. In the context of this study, membership in the set of cases 

with a timely release means that the app in question was released on the Windows Phone Store by 

the target release month given by the developer team during my interview with them. I thus 

allocated full membership (1) to apps that were released before or during the developer team’s 

target release month. Partial membership (0.66) was given to apps that were released between one 

and two months after the developer team’s target release month. Apps that were released three or 

more months after the developer team’s target release month were allocated a low degree of 

membership (0.33). Finally, in four of the cases considered in this study, the developer team did 

not release an app. These cases are not members of the set of cases with timely releases, and are 

given a set membership score of 0. Failure to release is a particularly negative outcome in this 

context as 70% of the grant funding awarded to a given developer team selected by AppCampus 

was only transferred once the app was released on to the market, and was withheld from the team 

if the release did not occur. User ratings received by released apps were used by AppCampus staff 

to evaluate the success of the apps in their portfolio, and were calibrated using the direct method 

based on the thresholds used by AppCampus staff. The number of downloads received by an app 

is a key measure of its success, and is usually highly correlated with the revenues that the app 

generates for its developer team. Following the criteria used by AppCampus staff to evaluate the 

success of the apps in their portfolio, the raw average weekly download numbers for each app were 

calibrated using the direct method. For many app developers, an important goal for their app is to 

generate revenue to cover their costs of production and to provide funds that can be invested in the 

development of new apps. To assign membership in the set of apps generating high revenues to 

cases, I calibrated the average weekly revenue generated by the apps considered in this study 

through premium downloads and in-app purchases using thresholds corresponding to criteria used 

by AppCampus staff to evaluate the revenue performance of the applications in their portfolio. 

 Analysis of my interviews with the developer teams and of the AppCampus CRM records 



 
 

revealed four recurring bases of competition that developer teams chose to focus on. While none 

of the cases were full members of all four sets, most combined at least partial membership in two 

or more sets. A number of developer teams were developing apps that they considered to be novel 

in terms of a similar app not being available on any smartphone application market. All such cases 

were considered to be fully in the set of cases competing on novelty (1). A number of cases had 

developer teams working on apps that added novel features to or targeted somewhat different 

customer groups from existing competitors. Such cases were considered to be partially in the set 

of cases competing on novelty and were assigned a set membership score of 0.66. Cases in which 

the proposed app had a minor degree of novelty that was not much emphasized by the developer 

team or by AppCampus staff were assigned a set membership score of 0.33. Finally, cases in which 

the app under development was never described as being novel were considered to be fully out of 

the set of cases competing on novelty (0). Some of the developer teams interviewed believed that 

owned complementary assets would give their app an advantage in the Windows Phone store. 

Cases in which developer teams heavily emphasized substantial owned complementary assets as 

a factor giving their app a competitive advantage were considered to be fully in the set (1), partial 

set membership (0.66) was assigned to cases with teams possessing some complementary assets 

but not putting much emphasis on their importance, a low degree of membership (0.33) was 

allocated to cases in which the development team possessed minor complementary assets, while 

non-membership (0) was given to cases with no owned complementary assets. Specialized 

complementary assets that the developer team did not own but believed it had negotiated access to 

formed the basis of case for their app’s prospective competitive advantage in a number of cases. 

Cases in which accessed complementary assets were considered to be crucial for the app’s success 

by the developer team were assigned full set membership (1), those in which some accessed 

complementary assets were mentioned as likely to have a positive impact were considered to be 

partially in the set (0.66), a low degree of set membership (0.33) was assigned to cases in which 

access to some complementary assets was mentioned in passing, while cases in which no mention 

of accessed complementary assets was made were considered to be fully out of the set (0). Being 

able to provide a better user experience than rival apps was mentioned as a basis for their app’s 

competitiveness by a number of developer teams. Cases in which developer teams placed major 

emphasis on execution as being the basis for their app’s competitiveness were considered to be 

fully in the set (1), those mentioning some aspects of execution as positive for the app’s 

competitive performance were assigned a partial set membership score (0.66), cases in which the 

developer team made only a passing reference to execution were considered to be more out of the 

set than in (0.33), while cases in which no mention of aspects of the app related to execution of the 

concept was made were considered to be out of the set (0). 

 A second set of explanatory conditions concerns the resources and capabilities of the 

development teams working on the apps. These explanatory conditions include resources allocated 

to app development, team mobile development experience and team entrepreneurial experience. 

The results of an initial analysis in which these three explanatory conditions were individually 

included suggested that they are substitutes. Therefore, in order to obtain a greater degree of 

parsimony in the analysis and to keep the number of explanatory conditions from becoming too 

great, given the number of cases, the results below combine these three explanatory conditions 

into a single one, resources or experience. Finally, I consider two explanatory conditions relating 

to the characteristics of the market being addressed by the app: whether or not the app in question 

is a game, and the degree to which it targets the global Windows Phone market, as opposed to 

targeting a narrower geographic region. 



 
 

 Following calibration of set membership scores, the next step in performing fsQCA is to 

construct a truth table, which lists all possible configurations of explanatory conditions. Any 

configurations not associated with any of the cases analyzed were deleted. Following common 

practice, a consistency threshold of 0.8 was chosen for the analyses of timely release, ratings, and 

downloads, while a smaller number of cases and explanatory conditions necessitated the use of 

looser consistency threshold of 0.7 for the analysis of revenues. The truth table algorithm (Ragin, 

2008) was then employed to logically reduce the observed combinations of explanatory conditions 

and outcomes to a parsimonious and intermediate solution using fs/QCA 2.5 software (Ragin et 

al., 2006).  

 

RESULTS AND DISCUSSION 

 

 Results of the analyses reported above lead to a number of tentative conclusions about 

developer strategies in mobile application markets. First, the emphasis that many of the 

interviewed developers placed on specialized complementary assets, whether owned or accessed, 

as a basis of competitiveness for their app on the Windows Phone store appears to have been 

somewhat misplaced. While having owned complementary assets appeared to be a core 

explanatory condition in a number of configurations associated with timely release, reliance on 

accessed complementary assets appeared to make timely release harder to achieve. In 

configurations associated with high user ratings, the absence of owned or accessed complementary 

assets were found to be either core or peripheral explanatory conditions, suggesting that even when 

they do not hinder the development process, they are not highly appreciated by users. However, 

owned complementary assets, when combined with high user ratings, do appear to play some role 

in generating a high number of downloads and high revenues. This is most likely to be the case 

when the app in question is a game made by a developer with a large and active community of 

players of their previously released games. In other words, while having owned complementary 

assets may indeed help in the development process, the developer teams studied here were perhaps 

guilty of over-estimating the value that app users would gain from them being part of the app.  

 This finding raises the question of why specialized complementary assets appear to be less 

important in this weak-appropriability-regime setting than may be expected based on existing 

theory and prior research (Teece, 1986, 2006; Broekhuizen et al., 2013). One reason for this finding 

in this context could be that the developers examined in this paper received access to some 

specialized complementary assets through their participation in the two-week training camps run 

by AppCampus, focused on app marketing. Through these camps, the teams gained not just 

knowledge of state-of-the-art digital marketing techniques, but also direct contacts to Microsoft 

and Nokia employees who could put apps forward for being featured on the app store or for reviews 

from a number of publications covering the app market. In this way, it could be argued that the 

developers studied in this paper, by virtue of being selected for and attending the AppCampus 

training camps, all had at least the possibility of cheaply accessing some of the key specialized 

complementary assets argued to be valuable in similar contexts (e.g., Broekhuizen et al., 2013). 

These may therefore have substituted for the developers’ own (access to) complementary assets of 

this kind.  

This insight provides a potentially useful lens for the nascent literature on venture 

accelerators and their roles in business ecosystems (e.g., Cohen & Hochberg, 2014; Adomdza, 

2016; Pauwels et al., 2016). How do accelerator programs within and across industries differ in 

terms of the specialized complementary assets that they provide or offer access to for their 



 
 

participants, and what is the effect of these differences on participant performance? More broadly, 

given that increasing digitization of business models and business processes (e.g., Brynjolfsson, 

2011; Nambisan, 2017) is likely to result in the transformation of further complementary assets 

from specialized to generic form (for example, the provision of an increasing range of 

organizational ICT infrastructure services by competing service providers), future research should 

explore the extent to which these transformations affect the role of those complementary assets 

that remain specialized in producing different dimensions of superior performance.    

Second, the focus of a number of developers on app novelty and execution as the key 

features of their competitive strategy, and the effectiveness of strategies combining both novelty 

and execution for games, provides some support for the potential effectiveness of a demand-side 

approach to strategy in such ecosystem settings (e.g., Priem et al., 2012, 2017; Rietveld, 2017). 

However, while games that are novel and well-executed appear to perform well on all outcome 

measures unless they target a narrow geographic market, utility apps appear to be more likely to 

be in the set of apps not achieving timely release, failing to receive high ratings, failing to be highly 

downloaded, and failing to achieve high revenues. In combination, the above points support the 

frequently made distinction between games and utility apps and suggest that future work should 

build on these results and use the app market context to further develop existing theorizing on the 

key dimensions on which markets differ (e.g., Yin et al., 2014). The implications of these 

differences between markets for strategic management, and demand-side strategy in particular, in 

these and other contexts, appears to be a further promising direction for future studies.  

 Finally, it appears that the absence of resources and experience of the developer team is 

not necessarily associated with failure to achieve timely release if compensated for by a focus on 

owned specialized complementary assets. This suggests equifinality in the configurations of 

resources, experience, and strategies required for successful application development. 

Interestingly, however, the absence of resources and experience, or of owned complementary 

assets, does not appear to be a crucial barrier to achieving high ratings post-release, particularly 

for game development projects focusing on execution. This limited importance of resources and 

capabilities, normally considered to be the foundations of competitiveness (e.g. Barney, 1991), is 

somewhat puzzling, as the resources and capabilities in question (resources allocated to app 

development, and mobile and entrepreneurial experience) do appear to be at least potentially 

valuable and somewhat rare, even within the set of cases analysed in this paper. Alongside 

explanations suggesting that the games market in particular facilitates cheap experimentation (Yin 

et al., 2014), it may also be the case that in this context of highly heterogeneous demand and weak 

appropriability, other resources and capabilities not directly accounted for in this study, such as 

those relating to design and marketing, have greater importance in enabling developers to succeed.    

 Complementors face many challenges when operating in potentially very lucrative but 

highly competitive platform markets. Future work should look to evaluate and further expand on 

these exploratory findings in order to improve our knowledge of the strategies that do and do not 

work in these fascinating and increasingly economically important competitive contexts.   
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