Enhancing Application Developers’ Generative Capacity on Mobile Application Platforms: A Research Agenda
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Abstract. Mobile application platforms are a type of generative platforms through which heterogeneous third-party developers can develop and distribute applications to users of mobile devices. The challenge of orchestrating the platforms with regard to the conflict between applying control and yet keeping the platforms generative has attracted the attention of IS research community. This paper provides an overview of the existing literature and proposes a research agenda that considers more focus on enhancing the generative capacity of the application developers through platform orchestration. It suggests that in order to be able to enhance the developers’ generative capacity, it is essential to get an insight into the motivations of developers as the initiators of their activity on the platform, as well as the process they go through from identifying an opportunity for developing a specific application to, to evaluating it, and finally, to exploiting it. 
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1   Introduction

During recent years, the generativity of digital technologies has gained an increased attention from IS researchers (e.g. see [1][6][18][21][24][25]). Generativity has been defined as the “overall capacity to produce unprompted change driven by large, varied and uncoordinated audiences” [24, 1980]. 
One case of the applicability of a generative technology is the mobile service platforms. Platform refers to the digital infrastructure and set of rules [5] that provide the basis for new mobile service innovation [20]. With the launch of open mobile platforms, a large number of application developers have been able to access to the platform resources for application development [25]. Consequently, mobile operators, who for long had the gatekeeper control on mobile services, lost part of their controlling power [10] against platform providers. 
The open platforms have helped in evolution of the so-called application economy (i.e. economic activities related to creation, management and distribution of mobile applications) estimated to reach US 100 billion dollars by 2015 [14]. The application platforms are based on mobile phone operating systems (e.g. Apple’s iOS, Google’s Android, or Nokia-Microsoft Windows) and have a global reach to users. Developed applications are distributed to the users of the mobile devices via different platforms depending on the operating system as allowed by the platform provider (e.g. Apple, Google, or Nokia-Microsoft). 
The platform providers offer the opportunity and the tools for third-party developers to create content and application, and work on a revenue-sharing business model with developers. Therefore, the platform provider, the developers, and other actors (such as device manufactures, mobile operators, etc.) shape global networks with the aim of providing mobile services to users [20]. Orchestration of these networks is done by the platform provider, facing it to the challenge of a finding balance between controlling the platform while keeping it generative ([9], [6]).
Moreover, a new challenge that these networks are facing is the crowded application markets on successful platforms. An application needs to be discovered among hundreds of thousands of other applications. This has caused concern for both application developers and platform providers, alike. The application developers are concerned about the monetizing issues, while the platform providers worry about losing the platform’s attractiveness to new developers and the consequent diminished positive network effects. A recent report [17] shows that in the US, only 2 percent of the top publishers on Apple App Store and 3 percent on Google Play are new comers. The crowded markets have a negative effect on innovativeness of developers as well [4] which in long run can reduce the value of platforms in the eye of users, due to its possible effect on reducing the variety of applications [9]. 
To boost the innovative output of developers, platforms should be designed in a way to enhance the generative capacity of the developers [1]. Generative capacity refers to “one’s ability to produce something ingenious and at least new in a particular context” and works as the root cause of creative work [1, 345]. Despite the similar terminology, generative capacity should not be confused with generativity of a technology. Generativity of a technology is an output of its design, and enables the users to make unprompted changes on it; while generative capacity involves human agency, meaning that it is an attribute related to people.
Following the ideas outlined by Avital and Te’eni [1], this paper is based on the assumption that in order to fully utilize the generativity of a platform and have creative outputs (applications), having a generative design for the platform alone is not enough and should be accompanied with proper orchestration of its associated network of third-party developers. The paper suggests that it is necessary to study the third-party developers as individuals with different motivations and thinking processes in following the opportunity that the platform provides for developing and distributing applications. By studying the process that developers go through, it is possible to discover the ways through which their generative capacity can be enhanced by the orchestration strategies and control points that of the platform provider can apply. 
2   Generativity
Generativity of a technology is about its ability to permit users to make unprompted changes to the technology [24]. Thus a generative technology is dynamic and allows for adding of new capabilities after its production [21] and co-creation of contents, services and applications by various types of actors [18]. Accordingly, a digital technology can be considered generative when being built on the notion of incompleteness and availability of room for creation of new uses and contents by individuals and firms [23]. A good example of a generative technology is the PC where the separation of software and hardware on it enables creation of new software applications by a broad audience without the requirement for hardware change.
The generativity of a digital technology is enhanced by four characteristics: capacity for leverage value creation and making jobs easier; adaptability to be slightly modified by users for broader use; ease of mastery by a broad audience; and accessibility to people to use the technology and master it [24]. Accordingly, the PC example represents a highly generative platform. People can easily access PCs and write software application for them (accessibility), can perform tasks such as fast calculation (capacity for leverage) without requiring a highly professional computer expertise (ease of mastery), and the PC allows for several purpose usage such as calculation, multimedia playing, internet browsing, and so on (adaptability).
Generativity of a digital technology can convey both positive and negative impacts for the users, or in a broader sense, for stakeholders related to the platform. For instance, PC users can benefit from generativity of a PC platform due to having the possibility to install various types of third-party developed software applications on their PCs, yet they face the risk of having their systems infected by third-party developed viruses as well. Meanwhile, anti-virus developer firms benefit from this threat and take the opportunity to make money out of the need of users for protection against viruses. 
One case of usage of a generative technology is the digital platforms for mobile services. These platforms are built in a way that allow for the creation of content by application developers. 
3 Mobile Application Platforms
 Mobile application platforms are digital infrastructures that connect various groups of actors, and allow the development and distribution of applications from developers to mobile users. The actors include mobile users, mobile application and content providers, platform providers, advertisers, etc. Current mobile application platforms are designed on top of mobile operating systems (e.g. Apple’s iOS, Google’s Android, or Nokia-Microsoft’s Windows phone) by the operating system providers. A developed application on a platform can be distributed to the users of the mobile devices on that operating system (or platform). 
Historically, mobile application platforms became popular through the initiation of Apple in launching its App Store in July 2008. App Store was an application store through which iOS-based device (iPhone, iPod) users could download third-party applications directly to their devices. Apple could attract third-party developers to its platform through a revenue sharing model. Soon after, other large software companies and mobile manufacturers started building their application stores (or app stores) on their own or in partnerships. Such initiatives included the launch of Android Market by Google in August 2008, BlackBerry App World by Research in Motion (RIM) in April 2009, Ovi Store by Nokia for Symbian-based phones in May 2009, and Windows Phone store by Nokia-Microsoft following their newly established partnership in 2011. 

Mobile application platforms and the actors shape global networks representing an ecosystem. In such ecosystems, the actors compete, cooperate, and coevolve, aiming for survival both independently and as a whole [13].
The platform provider has a central role in the ecosystem and imposes control [9] on the interactions of the actors with the platform. Four types of control are defined [10]: full-integration, portal integration, device integration, and no integration. In full-integration, the platform provider has strict control over device manufacturing, application development, and application store (e.g. Apple, or Nokia-Microsoft). In platform integration approach, the platform provider concentrates on the application development and application store without control on the devices (e.g. Google). However, Google demands some minimum requirements for the entering devices to its application ecosystem. In device integration approach, the platform provider manufactures the devices but is not providing the app store (e.g. RIM in 2011). In no integration approach, the focus is only on providing the app store (e.g. Amazon). 

For the ecosystem to work in a generative way resulting in creation of innovative applications, there is a need for a technologically generative platform as well as the generative strategies of the platform provider in orchestration of the ecosystem. The next two sub-sections address these issues.
3.1   Generativity Enablement by Technological Design 

The notions of digitizing and digitalization have been the enablers of the generativity of digital technologies [22]. By digitizing analog signals are converted into digital ones [18] through which various digital content can be built on top of hardware technology without the need for change of the technology. For instance, both photos and movies can be shot and stored by a digital camera, while prior to digitalization different kinds of cameras were used for photo taking and movie shooting. Digitalizing is about applying the digitizing techniques to the infrastructure in the society to create digital ones [18] such as a digital camera or a PC.  
Digitizing and digitalization have resulted in the design of layered modular architecture in which the four layers of devices, networks, services and contents are loosely coupled and the innovation is allowed to happen at any level to create a new “kind” of usage [22]. For instance, in the case of mobile phones, third-party developers have been able to develop a “torch” application on top of mobile platforms (e.g. Apple’ iOS or Google’s Android) because the platform provider allows the required access level to a device and platform source codes. By installing this application on a smartphone, the device can be used as a source of light in dark; hence a new kind of usage was created for the device. 
The technological design of mobile application platforms provides a layered modular format that allows generativity. However, the utilization of the generativity by third-party developers is facilitated by the platform provider through its orchestration policies and strategies, which are explained in the next section. 
3.2   Generativity Enablement by Platform Provider Orchestration
The platform provider tries to engage third-party developers to the platform via boundary resources and maintain the platform user value through existence of a variety of applications for download [9]. Boundary resources are “the software tools and regulations that serve as the interface for the arm’s length relationship between the platform owner and the application developers” [8,174] and include both technical (e.g. SDK, API) and non-technical (agreements) aspects. For example, Apple and Google each have created a successful ecosystem around their iOS and Android platforms by attracting thousands of third-party developers who use the offered SDK and APIs to create various types of mobile applications and content. These developers are simultaneously both compete to make their applications distinguishable among the others, and yet support each other through developers’ forums. Apple and Google as the platform providers, along with their developers, aim for success of the ecosystem, however, conflict of interest can happen among them. 
As a result of this conflict of interest, a platform provider needs to find a balance between controlling the platform while keeping it generative. The aim is to allow the heterogeneous actors to be innovative in value-creation on the platform. Too much control can drive out the third-party developers and lack of control can make the platform fragmented and less useful for users [21]. 
The process of balancing the control and generativity in the context of mobile platforms has been studied from different perspectives: 1) high level strategies taken by platform provider when the conflict happens [6]; 2) using boundary resources by the platform provider [8]; the interplay of control, platform openness, and generativity [15].
On a high level, a mobile platform provider (Apple in the Elaluf-Calderwood et al.  study) tends to “accept” the existence of the conflict and/or “synthesize” the conflict to find a common base with the other parties to resolve the confliction. For instance, in the case of Apple-Adobe conflict, when the use of Flash (multimedia system for producing graphics, animation, and interactive content on webpages) was prohibited on App Store, Apple was at first ignoring the tendency of Adobe to offer Flash content and brought excuses such as security issues (Acceptance of the conflict). Later it allowed the existence of Flash content (Synthesis) and made the use of Adobe tools possible for development, but then put restriction on the use of such tools again. However, later under the pressure from developers, Apple allowed the use of Adobe tools again. [6]
The high level strategies mentioned above are in line with the interplay between resourcing and securing with boundary recourses, as discussed by Ghazawneh & Henfridsson [8]. While resourcing, the platform provider extends the scope and diversity of the platform by providing additional ease and support, such as easing the restrictions for third-party developers to help them develop applications in new areas (e.g. allowing the use of Adobe tools by Apple). Meanwhile, through securing, the platform provider controls the platform against applications and activities that can infringe the platform. For instance, it applies new rules and regulations, or tightens the existing ones (e.g. restricting Adobe tools by Apple). Resourcing can be done by the developers, too (referred to as self-resourcing). Self-resourcing happens as a response from developers to heavy securing of the platform provider. The case of “jail-breaking” is an example of self-resourcing, where developers were enabling themselves to run third-party applications on iPhone when the platform was closed to third-party development. Enforced by jailbreaking, Apple decided to open up its platform for third-party development.

Control and generativity do not always have a negative effect on each other, that is, the increase of one does not necessarily decrease the other and vice versa. A study [15] on the cases of Apple App Store and Google Play shows that when the control considers providing the standards and guidelines by the platform provider, it can strengthen the generativity of the platform. On the other hand, when the control considers issues such as permission requirement (for instance for distributing the application) it can hinder generativity. 

4 Mobile Platforms and Third-Party Developers
Third-party developers are the critical drivers of innovation in the ecosystems shaped around the mobile platforms [11,126]. They use the platform to distribute their applications to the existing user mass. On the other hand, the platform provider needs to stimulate the innovativeness of third-party developers to enhance the value of its platform by more varieties of applications [4]. 
The developed applications are the creative outputs of the utilization of developers’ generative capacity. Generative capacity refers to an individual’s capacity to create something new in a given context  [1], and works as the root cause of creativity. As mentioned earlier, generative capacity relates to an individual and should not be confused with generativity in the context of technology. Therefore, stimulating this capacity to deliver creative output requires the understanding of the third-party developers as humans. 
Some scholars have studied the third-party developers in the mobile platform context to understand their challenges in working with the platforms either from a business [10] or the human agency [2][3] perspective. A study on the trends in the application market [10], considers the strategic changes in the market related to developers, and shows how application market trends can affect the application developers by, for instance, easier access to consumers, lower development costs, more job opportunities, etc. Another study [4], providing a more individual level analysis, gives an overview of the demography of developers on Google’s Android and Apple’s iOS platforms, and delivers an initial insight into developers’ motivations for development and choosing a specific platform. Based on a study of 47 developers in US, UK and Sweden, it categorizes the developers into four groups with regard to their attitudes: 1) believers (i.e. those who strongly believe in open source and sharing), 2) Pragmatists (i.e. those who focus on practicalities of revenue making and application distribution facility), 3) cheapskates (i.e. those who have development as a side activity and have lower demand for profit making), and 4) centipedes (i.e. those who tend not to miss out any revenue making opportunity). The study concludes that although the structure of case companies’ platforms are different, there seems to be a loose connection between developers’ profiles and the platforms. Yet, since the two platforms are on different stages of maturity (with a Apple being mature and Android at its youth) it is hard to generalize the findings. 
Another study [3] involving 60 developers from the aforementioned countries, explored the challenges of developing on iOS and Android platforms based on the Mobile Application Development and Distribution (MADD) model. It shows the concern of developers with regards to transparency and consistency issues in the platforms. It also focuses on the attributes of the platforms, and discusses briefly about developers’ motivations on developing applications. However, the study has a descriptive exploratory structure and provides a brief insight into developers’ challenges on the specific platforms.
5   Agenda for Research
The design of a generative platform needs to support the creative work of third-party developers [1]. The success of a platform in the long run is associated with the existence of the varieties of applications on it, hence the involvement of heterogeneous third-party developers is crucial [4]. The design relates not only to the technological, structural and organizational design of the platform, but also to the mechanisms of the platform provider to enhance the creativity of the developers [1]. 

Since creativity is the fruit of generative capacity [1], to increase the creative output of developers, it is essential to understand the affecting factors on generative capacity. This requires familiarity with the thinking process of the third-party developers, since they identify the opportunity for developing an application, to their evaluation of the opportunity, to finally exploiting the opportunity and developing the application [16]. The opportunity here refers to the possibility of developing a specific application and distributing it to the mass of users on the platform. Understanding this process can be helpful in stimulating the generative capacity of developers via orchestration initiatives of the platform provider. 

The actions of the third-party developers in utilizing the generativity of the platform, represent an entrepreneurial behavior (identifying and pursuing opportunities), according to their motivations [16]. Therefore, their motivations might have an impact on their behavior on the platform. For instance, developers who are active on a platform as a hobby might perform a different behavior than developers who have the platform as their main source of income. The different behaviors might be seen, for example, in their actions/reactions to platform policies and rules, and type of the application that they develop. Therefore, a possible research question can be: Do the motivations of the developers working on different platforms and different type of apps differ? What are the factors on different platforms that contribute to higher levels of motivation?
The existing literature on motivational issues on platforms considers the open source environments and developers employed within organizations [3]. But the mobile platforms make a contextual difference with open source environment and organizations due to the existence of competition between developers to make their applications distinguishable and discovered. In fact, the role of developers has gone beyond mere programming and into marketing, sales, customer service, and so on. Understanding the motivational issues related to third-party developers can provide an insight into the ways for better orchestration of a platform, in order to support development of innovative applications. Therefore, a possible research questions to relate the motivation and the orchestration initiatives can be formulated as: how can the platform provider motivate the developers through its orchestration initiatives?  
Moreover, understanding the process that developers go through in developing an application from the idea identification to the distribution, it is possible for the platform provider to set the control points in a way to increase the variety of applications and make the platform more valuable for users. Control points are the points in the system where management can be applied [7]. A research [4] shows that adding an application to a same category on a mobile platform can decrease the innovative desire of the developers in that category, while adding an application to a different category can increase the innovative desire of the different category developers on the platform. Therefore, managing the control points of the platform can have an impact on the innovation of developers. For instance, a platform provider may prevent the publishing of some application to the platform because of the existence of similar applications; or provide some incentives for differentiated applications to enhance the diversity of the applications. Therefore, another possible research question can be: How do developers identify and evaluate the ideas for their apps? Is there any difference with regard to the type of app (for instance, the purpose it serves or another dimension)?
6   Conclusion
The topic of generativity of platforms and its related research areas have been noticed by IS scholars (e.g. [18][21][22]). The generativity of mobile platforms has created global networks (or ecosystems) of actors who gather around a mobile platform to deliver content to users. The third-party developers create the bulk of these networks, and the platform provider needs to orchestrate the system with the aim of increasing the developers’ participation and supporting their innovativeness. Current research on such platforms mostly involves the orchestration from the platform provider’s perspective and the issue of how to balance the control and generativity of the platforms on a strategic level. 
However, little attention has been paid to the third-party developers as individuals in order to increase their creative output to the platforms in the form of developing innovative applications. This concern is topical due to the crowded application platforms, and its possible effect on less desire of new developers to join such platforms. 

This paper aims to draw the attention of the IS research community to the need to find a balance between generative capacity of the third-party developers with generativity of the platform through orchestration initiatives. In order to do so, it suggests the need to learn about the motivations of developers as the initiator of their participation to the platforms, and their development process from identifying an application idea, to evaluating it, to develop it. Answering to the proposed research questions can open up a new horizon towards more effective orchestration of platforms with consideration of human-behavioral issues in order to enhance the generative capacity of developers, and further, their creative outputs.
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