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Abstract 
Digital platform based markets are starting to dominate many sectors of the 
economy and society. Apple Healthkit and Google Fit are examples of fitness 
data platforms and focal points of connected preventive healthcare markets. 
Application developers are increasingly complementing platforms instead of 
bringing stand-alone services to the market. However, studies on these com-
plementors’ strategies are still rare. This paper examines complementors’ 
strategies in joining digital platforms in preventive healthcare sector through 
an exploratory case study. The strategies are created by identifying themes 
and subthemes from interviews with complementors, and evaluating them 
through effectual reasoning lens. Effectual reasoning is selected as the assess-
ment approach due to increased ecosystem complexity and strategic choices 
caused by accumulating end-user data, processes, user experience and 
emerging communities. This paper states that complementors can attach 
their application not only to the stable technological core maintained by the 
platform owner, but also dynamic elements being co-created among other 
platform participants. The paper contributes to the ongoing discussion and 
platform literature on complementor strategies. 
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1. Introduction 

In traditional economic view, market is considered as pre-existing stable envi-
ronment, where demand and consumer tastes can be predicted. Contemporary 
digital economy and emerging platforms challenge this perception. Research on 
software service platforms where the participants connect to an online platform 
for definitions, see [1], has shown to be capable of creating markets (e.g. Air-
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BnB) that lock participants in with social processes (e.g. Facebook), and bring 
about new latent end user needs (e.g. Amazon.com). This means that innovation 
dynamics on software service platforms, labeled as “service platforms” in this 
paper for brevity, differ from traditional markets. 

Platform complementors offer services that extend the functionality of a plat-
form, and increase its’ network effects. Complementary goods and services offer 
more value to the consumer as a joint offering than separately. The adoption of 
new technologies and the growth of the market are directly affected by the de-
gree to which complementary products and services are available. Often these 
complementors create new markets and needs with their products and services. 
In such emerging markets, complementors have to deal with constant flux, 
change and uncertainty. Various platforms overlap each other, and companies 
participate in several platforms and cross-connect with firms and other market 
actors from numerous platforms [1] [2]. New service platforms envelop and ex-
tend the features of existing platforms [3]. Large firms such as Google and Apple 
use service platforms to differentiate and re-position themselves in order to sus-
tain their leadership in the business ecosystem. Service platforms are the focal 
touch points where value is appropriated from markets, and many firms own 
several platforms to serve different parts of their ecosystems [4]. 

Service platform is a digital venue where interdependent offerings are 
co-created and delivered. The co-created value is greater than the value of each 
asset alone. Previous research in engineering and economics disciplines does not 
fully explain how offerings emerge in service platforms. The economic perspec-
tive considers platforms as mediating one-sided, two-sided or multi-sided mar-
kets and the research focus is on pricing mechanisms and emergence. An engi-
neering perspective considers platforms from the modular production point of 
view, where the platform is structurally stable, and innovation occurs in the 
modules [5]. However, to date, service platforms seem to have developed in 
evolutionary manner, and social and behavioral processes among platform par-
ticipants are the critical success factors. Thus novel theoretical and conceptual 
approaches for investigating these dynamics are needed. 

This paper presents an entrepreneurial logic approach to service platforms in 
an effort to highlight the role of a platform as an asset for the orchestration of 
value co-creation in the business ecosystem. When orchestrating participants’ 
assets, service platform provides an integrated offering that solves a shared 
problem in the business ecosystem. Examples of the shared problems are mobile 
payment and location services in the case of Uber and digital trust in the cases of 
AirBnB and Betfair.com. Solving a shared problem provides superior value for 
all partners and simultaneously makes the incumbent business models obsolete. 

Complementors connect their service to the service platform’s core element 
that is in the engineering literature defined as fixed core technology with low va-
riety, owned by a legal entity and protected with intellectual property rights 
(IPR’s) [6]. In case of service platforms, complementors can connect services al-
so to intangible, non-technical parts of the platform, such as user community or 
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accumulated data in the case of third party facility service providers at AirBnB. 
The idea of platform core is thus extended to include broader set of characteris-
tics than just technology. These elements are constantly changing and evolving 
as the platform evolves. Tapping onto these opportunities requires application of 
entrepreneurial logic. 

We introduce the notion of effectual reasoning as an applicable entrepre-
neurial logic. It is a stream in management theory that explains how entrepre-
neurs reason about transforming a seemingly radically new idea into successful 
business in a non-existing market [7]. Effectual reasoning focuses on company's 
assets, talents and abilities, as well as on the ways to connect them to the identi-
fied opportunities in the marketplace without firm pre-defined goals [7]. Effec-
tual reasoning leverages complementary assets and synergies for novel oppor-
tunities for value creation. We argue that effectual reasoning provides a suitable 
framework for mapping digital service platform ecosystems, and help to cate-
gorize complementors platform strategies. 

To summarize, the discussion on complementors role in service platforms has 
been dominated by engineering and economics perspectives. We claim that en-
trepreneurial logic perspective offers an interesting new dimension to the cur-
rent understanding. This motivates us to look at digital service platforms from a 
novel perspective, and contribute to the less studied area of platform comple-
mentor strategies through effectual reasoning framework [7]. Empirical data for 
this paper is collected in interviews with seven application developers comple-
menting or planning to complement either Apple Healthkit or Google Fit plat-
forms. 

This study contributes to the emerging academic body of knowledge about 
service platforms and advances the theory development of the topic. Specifically, 
this paper suggests novel approach to complementors, and contributes to man-
agement of innovation in platforms. It presents an unprecedented application of 
effectual reasoning in the context of digital service platforms. With this we con-
tribute to better understanding of complementors platform strategies, and more 
specifically answer the question: How does effectual reasoning support comple-
mentors platform strategy formation? Managerial implications include increased 
awareness of the mechanisms of how new value configurations emerge, and 
support for platform strategy planning. 

The paper is organized as follows: First, we present the role of complementors 
and effectual reasoning in service platforms. Second, we review the results of the 
interview study among companies complementing a preventive healthcare plat-
form [8]. Third, strategies for complementors are presented by reflecting the 
themes and subthemes arising from the interviews with Sarasvathy’s [7] prin-
ciples of effectual reasoning. Lastly brief discussion and conclusion is presented. 

2. Service Platforms and Effectual Reasoning 
2.1. Complementors in Service Platforms 

Service platform is a set of components that provides a service delivery architec-
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ture (core) and integrated IT capabilities, as well as an interface for the creation 
of services that cross technology and network boundaries (complementarities). 
Service platforms differ from technological platforms in their openness, wider 
variety of participants, complexity and uncertainty due to dynamic, often 
non-technological core elements. 

Much of the research on technology platforms focuses on the core technolo-
gies. The concept of core comes from studies with Intel and its microchips [9] 
where non-replaceable core technology integrated other devices and comple-
mentary technologies and services. In this engineering oriented view, platforms 
are composed of onion-like multilayered structures in which the technological 
core element is necessary for complementary technologies that extend the func-
tionality and attractiveness of the platform. 

In service platforms alike, the system architecture is based on a technology 
core that the platform owner is able to alter if needed e.g. [10]. However, a part 
of the core elements are not technology based, but rather customer focused, in-
cluding back-end processes (e.g. reservations, logistics and billing) and flexible 
front end (e.g. Amazon.com personalized home page) for each participant [11], 
as well as the social network and community around the platform [12]. Fur-
thermore, digital user experience (UX) can be considered as core element of a 
digital platform, since most platform owners provide standards for UX to any-
one joining the platform. 

The extension of core elements to dynamically changing elements allows con-
ceptualizing service platforms as orchestration devices for service systems. Ser-
vice systems, in their respect, are “…value-co-creation configurations of people, 
technology, value propositions connecting internal and external service systems, 
and shared information (e.g., language, laws, measures, and methods)” ([13], p. 
18). The service platform owner orchestrates value co-creation relationships in 
the business ecosystem with boundary resources to its fixed and dynamic core 
elements, and thus enabling several simultaneous service systems in the ecosys-
tem. 

Complementors are businesses that directly sell a product (or products) or 
service (or services) that complement the product or service of another company 
by adding value to mutual customers. With multiple complementors contribu-
tions, the business ecosystem around a service platform develops in an evolutio-
nary fashion, with selection and retention of participants when new offerings are 
created, developed and delivered. Each transaction in the platform can be rec-
orded and utilized in improving the core elements. This implies that the rela-
tionship between the complementor and the platform owner is not an anonym-
ous buy-sell relationship, but a quasi-firm type of relationship c.f. [14], where 
the governance mechanisms can be social or institutional in addition to mar-
ket-based mechanisms. In other words, the software architecture of the service 
platform is tightly coupled with the platform governance that extends over the 
organizational boundaries of the platform owner [3]. Platform and ecosystem 
strategists further agree that complementors should be encouraged to establish 
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formal relationships [1] [15]. Relationships such as technological partnerships 
and alliances drive innovation and collaboration, as increasing interconnectivity 
fosters the exchange in the ecosystem. 

With these distinct characteristics, the innovation activities shift on the com-
plementors that effectively build the ecosystem around the platforms. The eco-
system around the service platform is in constant flux as each transaction and 
new offering development affects the core elements, which in turn affect the be-
havior of the platform owner and complementors. Therefore, service platform 
poses an environment that is changing and uncertain. In this environment, the 
key questions for complementors are the decisions on the strategies to engage 
with the platforms, and business model needed to generate profits with comple-
mentary assets. 

2.2. Effectual Reasoning in Service Platforms 

Effectuation refers to entrepreneurial logic in creating new products, companies 
or markets [7] [16]. Effectual reasoning is a transformative type of strategy to 
cope in uncertain environment, involving low prediction and high-control [17]. 
Overall, effectuation rests on the logic of control [7]. Thus, instead of predicting 
the future, effectuator focuses on those aspects that are controllable in the un-
predictable future. As Sarasvathy [7] points out one of the core principles of ef-
fectuation: “To the extent we can control future, we do not need to predict it”. 
Thus, in effectual logic, a consistent set of ideas, instead of clearly specified goals, 
form a basis for action [16]. 

Other core principles in the theory of effectuation are the Affordable loss, 
Strategic alliances and the Exploitation of contingencies [7]. Following the Af-
fordable loss-principle, effectuation defines how much loss is affordable and, 
within those limits, experiments as much as possible. Taking the principle of 
strategic alliances in action means highlighting the partnerships with those 
people and organizations that are ready to commit to working with you. Ex-
ploiting contingencies means that instead of exploiting pre-existing knowledge, 
focusing on contingencies will bring unexpected sources of competitive advan-
tage over time [7]. Effectively the principles map the dimensions for strategic 
options that emerge from the companies operating environment. Effectual rea-
soning contrasts with causal reasoning, a predictive strategy, which assumes that 
risks and uncertainties can be reduced to a minimum with planning and assess-
ment of the markets. Causal reasoning works well when the market is in a pre-
dictable situation [18]. 

Semantically, service platform is an asset orchestration device in the business 
ecosystem that is forming around the platform. Accumulated user data, front 
end user experience, back-end processes and the developed community are the 
dynamic core elements that the complementor is able to use in order to develop 
compatible complements. Simultaneously, these elements pose changes in the 
platform architecture, forming a dynamically evolving and complex environ-
ment. By following the logic of the effectual reasoning [17] [19] [20] [21], the 
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ever changing platform constrains and opportunities provide input for the in-
novating complementors. Figure 1 summarizes the effectuation process illustra-
tion. 

In the context of dynamically evolving service platforms, complementors’ 
strategy requires co-creative approach in which the initial strategy is being used 
as a starting point and the full strategy is allowed to emerge [22]. Previous lite-
rature includes both empirical and conceptual studies using effectuation theory 
in strategy formulation [18]. For example, the study of Wiltbank et al. [23] 
showed how the use of predictive vs. non-predictive control strategy effected the 
outcomes of angel investors. Maine et al. [24] study showed how entrepreneurs 
iteratively make use of both effectuation and causation principles in interaction 
with their evolving environments and that effectuation principles can be used in 
coping with high technological and marked uncertainties. 

3. Empirical Study on Preventive Healthcare Platform  
Complementors 

The empirical study was conducted during fall 2014 as a part of thesis work [8] 
when Apple Healthkit and Google Fit had been recently introduced to the mar-
ket. The objective of the study was to identify the strategies available for the 
firms complementing the emerging preventive healthcare platforms. Case com-
panies included both start-ups that were already complementing the platforms 
(N = 3) and established companies that were not complementing, but were in-
terested in doing so (N = 4). All companies were based in Finland and were se-
lected with convenience sampling based on responses to inquiries and accessibil-
ity for the researchers. The interviewees were in senior management positions in 
their companies and in a position to decide on their company’s platform strate-
gies. 

 

 
Figure 1. Effectuation in action, service platform perspective (Wiltbank et al. 2006, modified). 
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The descriptions of Apple Healthkit, Google Fit and one domestic service 
platform were used as a starting point in the explorative interviews. The re-
searcher presented each of the platforms, including information about connec-
tivity, partnerships, data privacy and current business use of the platforms. The 
descriptions were discussed with the interviewee before proceeding with the in-
terview. This provided common ground to the interviews and acted as a 
warm-up for discussion. Each of the three platforms were discussed separately 
from the point of view of the interviewee’s business. The questions were broad 
and open-ended letting the interviewee talk about whatever came to their mind 
on the topic. The interviews were audio-recorded and stored in a digital format. 

4. Analysis & Results 

The collected data was analyzed using a thematic analysis procedure. In this 
popular and flexible method to analyze interview data, the researcher constructs 
central themes and subthemes and then applies this framework to the data. The 
themes are related to the research question and the researcher invents them after 
thematic coding of the interview notes. After the themes and subthemes are de-
termined they are used to categorize all the data. This is done in a spreadsheet 
where the themes are columns and the snippets of interview notes are placed 
under each column [25]. 

Five main themes arose from the interviews, namely 1) Reading data from the 
platform, 2) Writing data to the platform, 3) Partnership benefits, 4) Size and 
reach of the platform, 5) Collaboration with healthcare industry. Each of the five 
themes consisted of sub-themes. The themes and their subthemes are described 
in the following. Table 1 summarizes the themes and sub-themes and presents 
descriptive statistics about their occurrences in the interviews [8]. 

The first main theme was related to leveraging the pool of data generated 
by the connected of applications and devices in the ecosystem. Key benefits of 
reading data from the platform included 1) obtain a richer set data on the user, 
2) Simplify user experience and, 3) Reduce development work and costs. All of 
the interviewees felt that obtaining a diverse set of data on the user and gaining 
access to a pool of health and fitness data could be used to improve their com-
pany’s products. 

User experience (UX) was emphasized by companies using a platform. The 
main value was seen in replacing manual data input with automatic data access 
from the platform. By eliminating a need to type in basic information, the use of 
the product was made more effortless. Also improving the product’s UX by de-
signing it to fit the native experience of the platform was mentioned. In the past, 
connections with other applications and devices required separate integration 
and required considerable engineering work. There were few platform services 
for easy integrations, but the studied digital health platforms had the advantage 
of integrated data storage for all user data in one place. This was seen as an op-
portunity to reduce development work and costs. 
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Table 1. Themes and subthemes of the interviews (N = 7). 

Theme Sub-theme 

No of  
companies who 
mentioned this 

theme 

No of  
companies  

already using 
the platforms 

who mentioned 
this theme 

No of  
companies who 
are not using the 

platforms and 
mentioned this 

theme 

No of  
companies who 
mentioned this 

theme in the 
context of Apple 

Healthkit 

No of  
companies who 
mentioned this 

theme in the 
context of 
Google Fit 

No of  
companies who 
mentioned this 

theme in the 
context of  
domestic  
platform 

1) Reading data 
from the platform 

Access to richer 
set of information 

on the users 
7/7 3/3 4/4 7/7 3/7 1/7 

Simplify user 
experience 

2/7 2/3 0 2/7 0 0 

Reduce  
development work 

and cost 
3/7 1/3 2/4 3/7 1/7 1/7 

2) Writing data to 
the platform 

Give users power 
to use data and 
share their data 

4/7 3/3 1/4 4/7 3/7 2/7 

Give b2b access to 
data over the  

platform 
1/7 1/3 0 0 0 1/7 

3) Partnership 
benefits 

Capture marketing 
value 

4/7 2/3 2/4 4/7 2/7 0/7 

Form synergist 
relationships 

3/7 2/3 1/4 3/7 2/7 1/7 

4) Size and reach 
of the platform 

Reach to and 
affect as many 
customers as 

possible 

7/7 3/3 4/4 7/7 5/7 0 

5) Collaboration 
with healthcare 

industry 

Pilot a product in 
familiar  

environment 
1/7 1/3 0 0 0 1/7 

Use data for  
diagnosis and 

treatment 
2/7 2/3 0 2/7 0 1/7 

Become pioneer in 
predictive  
healthcare 

4/7 3/3 1/4 3/7 0 2/7 

 

The second main theme, writing data to the platform included subthemes 
about giving users the power to use and share their own data, and making it 
possible to give B2B customers access to data over the platform. This would al-
low complementors to the platform to share data between each other directly, if 
permitted by the end user. Companies that already used platforms saw writing 
code for the platform as more beneficial. This was also linked to the partnership 
benefits subtheme. 

One key digital health platform benefit is the data to the user whenever new 
data is entered. The users then use the data as they wish and share it with other 
applications. One company mentioned an idea of how privacy conscious con-
sumers may start favoring applications that enable them to control their own 
data over the platforms. 
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The third main theme was partnership benefits. In some cases, comple-
mentor strategies were related to wider synergistic reasons such as capturing 
marketing value or seeking to form in-depth relationships with global platform 
owners. Benefits were expected from new connections or getting feedback and 
developing products together with the platform owner. These were especially 
important for companies that already complemented platforms. They pointed 
out noticeable benefits in terms of sales and download after platform integration. 
Key sub-themes related to partnership benefits included: 1) Capture marketing 
value and 2) Forming synergistic relationships. 

The fourth main theme was size and reach of the platform. All of the in-
terviewed companies planned to expand into international markets. Because of 
this, the domestic platform was not considered as a very attractive option. How-
ever, a domestic platform was mentioned as a vehicle to pilot and test new 
products in a small, easily approachable market. Key points in this category in-
cluded: 1) Reaching and affecting as many customers as possible. 2) Piloting a 
product in a familiar and accessible environment. One of the main perceived 
benefits of a global platform was the potential to reach and affect large interna-
tional user base. 

Collaboration with the healthcare industry was identified as the fifth 
main theme. All of the interviewed companies did business in self-monitoring, 
lifestyle or preventive healthcare sectors, and not in clinical patient care. Possibly 
for this, collaboration with the healthcare industry was considered interesting 
but difficult, and it was not a primary reason for starting to use a platform. 
Merely, the companies already using a platform considered it as a long-term 
opportunity. 

Key issues mentioned regarding collaboration with the healthcare industry 
were: 1) Produce data to be used as part of diagnosis and treatment, and 2) Be a 
pioneer in predictive healthcare. The domestic platform included data about 
health records such as doctor reports, descriptions and lab tests. In addition to 
storing self-reported fitness data, the domestic platform was already used by 
healthcare providers, which provided additional opportunities. 

5. Findings and Synthesis: Service Platform Complementor 
Strategies 

Table 2 gathers the themes and subthemes arising from the data in conjunc-
tion to the effectual reasoning principles [7] that are 1) Exploiting and leve-
raging environmental contingencies, 2) Emphasizing strategic alliances and 
pre-commitments, 3) Controlling the unpredictable future, and 4) Affordable 
loss. When elaborating the themes in the light of the effectual reasoning prin-
ciple many starting points for complementor strategy can be summarized. 

Three of the four effectuation principles can be straightforwardly connected to 
the themes and subthemes drawn from the interviews. The affordable loss 
principle, is not intuitively very dominant, but can be thought of as highly im-
portant when a new product or service is being tested in an environment that is  
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Table 2. Complementor strategies constructed from the interviews and effectual reasoning principles by Sarasvathy (2001). 

Effectual reasoning principle Themes from the data Complementor strategies 

Exploiting and leveraging environ-
mental contingencies 

Partnership Benefits 
Size and Reach of the platforms 

Reading Data 

- Establish relationships with other actors in the market 
- Getting help in marketing and creating new  

opportunities of reaching more customers 
- Using a platform as a source of unexpected data 

Emphasizing strategic alliances and 
pre-commitments 

Collaboration with healthcare industry 

- Opportunity to self-select appropriate pilot users and 
partners 

- Forming alliances to shaping user experience, improve 
storage of data, invest in marketing and scale business 

- Possibility of engaging other complementors in  
investing in joint ventures 

Controlling the unpredictable future 

Partnership Benefits 
Size and Reach of the platforms 

Writing data 
Data 

- Possibility of co-creating value with existing platform 
participants 

- Grow with the platform 
- Staying ahead of the competitors by creating future 

user experience from the data in the platform 
- Leverage in marketing efforts 
- Possibilities of introducing offerings to market 

Affordable loss Collaboration with healthcare industry 
- Possibility of testing new product or service in an 

environment familiar to end users 
 

familiar for end users and when end users are allowed access to data without 
knowing exactly how it will benefit other users. 

From the exploiting contingencies principle point of view, strategies are re-
lated to opening new relationships to other actors in the market, helping in 
marketing and creating new opportunities of reaching more customers as the 
platform emerges and creates its markets. Platforms were also considered as 
source of unexpected data that can be used to create competitive edge. 

Strategic alliances point of view of effectuation was more multi-faceted com-
pared to exploiting a contingency principle. There, the opportunity to self-select 
appropriate pilot users and partners can be thought of as a priority for an appli-
cation developer. Alliances can then be used to improve user experience, im-
prove storage of data, invest in marketing and to scale business. The possibility 
of engaging other complementors to invest and co-create a venture together also 
emerged from the analysis as a motive. 

Controlling the unpredictable future this perspective shows in the application 
of the developer’s strategies as a possibility of co-creating value with existing 
platform participants and growing with the platform. Also staying ahead of the 
competitors by creating future user experiences from the data in the platform, 
leverage in marketing efforts and possibilities of introducing offerings to the 
market was notable in the interviews. 

6. Discussion 

This paper presented an entrepreneurial logic approach to complementors’ 
strategies in service platforms. There are very few prior studies on effectual rea-
soning in complementors’ strategy selection, which motivated our study. An ef-
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fectual reasoning lens provided insight into elaborating the complementor’s 
strategies in the context of emerging digital health platforms. The results imply 
that effectual reasoning gives framework for strategic planning, which allows 
suggesting that innovation activities in emerging service platforms are by nature 
effectual, not causal. Emerging digital service platforms offer context to study 
next-generation way of organizing for innovation, and support novel ways to 
think about entrepreneurship. Empirical data implied increased role of 
non-technical core elements and the role of other complementors in ad hoc col-
laboration and extended market reach. Effectual reasoning principles can be 
used as the parameters for exploring complementors’ strategies. Increased un-
certainty may be negative when approached from a causal reasoning point of 
view, but for those companies with an effectual reasoning orientation, uncer-
tainty poses great opportunities for success as the selected strategy is merely a 
starting point in the relation with the platform. 

The theoretical contributions of this paper are twofold. Firstly, this paper ex-
tends the construct of value co-creation [26] [27] [28] [29], to cover comple-
mentors’ innovation activities in digital service platforms. Secondly, this paper 
extends the construct of platform core to cover non-technological modules to 
better understand the dynamics of service platforms’ emerge and grow. The en-
trepreneurial logic extension to platforms allows the treatment of platforms as 
evolutionary and dynamic environments, instead of stable, fixed structural ar-
rangements as conceptualized from an engineering point of view. Effectual rea-
soning is proposed as an approach to complementors’ strategic planning in these 
dynamic ecosystems. 

Despite of the contributions, this paper has limitations that provide motiva-
tion for further research. Small sample size and convenience sampling render 
this study as not fully representative. During the time of the study, technology 
firms complementing digital health platforms and available for an interview 
were limited. Small sample size is counterbalanced with the strong expertise of 
the interviewees and detailed data analysis. The same issues were repeated as the 
interviews progressed suggesting saturation in themes and subthemes. Another 
limitation relates to the research design of the study. Since the entrepreurial 
orientation of firms is challenging to measure, and is under debate e.g. [30], the 
identified themes and subthemes were categorized according to effectual rea-
soning principles, resulting in overall understanding that the strategies reflect 
effectuation logic. 

The combination of digital platforms and entrepreneurial logic is a fruitful 
arena for further research. Service platforms are a fairly new phenomenon, and 
lack data, theories and concepts to understand their dynamics. It is evident that 
service platforms involve socio-economical network relationships beyond ano-
nymous market transactions that cannot be fully explained with earlier engi-
neering or economics perspectives. The notion of value co-creation and effectual 
reasoning may add to our understanding of the competitive dynamics of plat-
form economy. 
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7. Managerial Implications 

The managerial implication of this paper is that complementors can develop its’ 
complement not only based on the platform owner’s technology, but also based 
on non-technological elements, which broadens their strategic options and posi-
tioning in the platform ecosystem. An emerging platform makes inside-out, and 
outside-in type of knowledge transfer possible c.f. [31], and enables co-creation 
of new knowledge with complementary partners c.f. [32] creating opportunities 
for new types of complementors and niche providers. 
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