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Abstract
The last decade has seen a rise in software-based platforms that engender entirely new ecosystems. In
newly emerging platform markets, platforms compete for partners and customers in a rapidly changing
environment. Yet, extant research mostly studies platforms' supply-side and demand-side strategies in
relatively established platform markets. By combining a market-level and platform-level perspective,
our research aims to develop a holistic understanding about the interdependencies between business
model decisions, market evolution, and performance outcomes of platforms in emerging markets. We
focus on the novel context of Massive Open Online Course (MOOC) platforms, analyzing longitudinal
data for 35 MOOC platforms and their ecosystems. To account for the multi-level perspective, our research applies an innovative mixed-methods approach that combines qualitative methods with quantitative measures and visualizations derived from network analysis. Our findings suggest that platforms
in new markets converge towards common business models as market leaders imitate the business model
innovations of its smaller competitors to manifest their market position. Based on these analyses, we
derive four propositions on how the dynamics of a platform’s business model and ecosystem position
affect each other and the platform’s market performance.
Keywords: Digital Platform, Platform Ecosystem, Business Model Innovation, Massive Open Online
Course, Network Analysis.

1

Introduction

Advances in digital technologies have led to a rise in software-based platforms (Evans and Gawer, 2016;
McIntyre and Srinivasan, 2017). As software allows for scalable architectural design and efficient interactions between participants (Sanchez and Mahoney, 1996; Tiwana, 2008, 2014), such platforms have
enabled the emergence of entirely new markets (Cennamo, 2016). Often, platforms lead to the foundation and evolution of new ecosystems, i.e., “the alignment structure of the multilateral set of partners
that need to interact in order for a focal value proposition to materialize” (Adner, 2017). As an increasing
number of platforms enters these new markets, platforms increasingly compete for both supply-side
partners (i.e., complementors) and demand-side users. Thus, we are interested in the dynamics between
platforms that align competing ecosystems and therefore lead to competition between entire ecosystems.
When making strategic or technological decisions, platform managers increasingly need to account for
consequences at both the platform and ecosystem level. Understanding and anticipating the competitive
dynamics between platforms and their ecosystems therefore has important implications for successful
platform management (Basole et al., 2015; Evans and Gawer, 2016). The understanding has particular
relevance for platform managers who make complex decisions with long-term consequences on whether
a platform can sustainably succeed in its market (Cennamo and Santalo, 2013).
While many research streams are interested in platform competition, there is a lack of understanding of
the dynamics between competing digital platforms and ecosystems. Research that aims to explain heterogeneity in platform performance (McIntyre, 2011; e.g., Cennamo and Santalo, 2013) generally
focuses either on strategic or technological factors at platform-level (e.g., level of platform openness),
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or the size and dynamics of the demand-side network (e.g., role of network effects). Platform ecosystem
research (e.g., Tiwana, 2015) and research on ecosystems (e.g., Adner and Kapoor, 2010) mostly focuses
on dynamics within one (platform) ecosystem. Related literature streams include ‘two-sided markets’,
concerned with particular phenomena such as the credit card market (Rysman, 2007; Rochet and Tirole,
2014), product-based ‘innovation platforms’ (Piezunka, 2011; Evans and Gawer, 2016), or ‘industry
platforms’ (Cusumano and Gawer, 2002; Gawer and Cusumano, 2008, 2014; Adner and Kapoor, 2010).
While each of these streams provides important insights into the different aspects of platform competition, there remains a dearth of understanding about how different system levels (platform and ecosystem) interdepend and mutually affect each other over time in an environment with competing ecosystems. In particular, we observe that very few studies have clarified the relationships between a platforms’
firm-level decisions and the evolution of their ecosystems. To reduce this knowledge gap, our research
combines a platform-level perspective with an ecosystem perspective. To capture broad insights at the
platform-level, we use the business model concept, which represents the logic of how a firm creates,
delivers, and captures value (Teece, 2010). This research aims to explore the relationship between dynamics in platforms’ business models and ecosystems. Thus, we ask:
How do new platform ecosystems emerge? How can changes in ecosystem position and business models
explain differences in platform performance?
Our study aims at contributing to the emerging cross-disciplinary platform literature by presenting the
findings of a longitudinal mixed-methods study. To explore the interdependencies between platform
ecosystems and business models, we empirically focus on massive open online course (MOOCs) platforms. Network visualization of the ecosystems over time supports our understanding of the emergence
of platform ecosystems in a first step (Basole et al., 2015; Evans and Basole, 2016). Quantitative centrality measures derived from network analysis enables us to assess relative positions of platforms and
partners. Finally, we select a representative set of multiple cases for in-depth qualitative analysis. The
context is highly relevant to IS scholars, as the MOOC development can be considered a model case for
how software-based platforms with innovative business models can create social value at large scale
(Porter, 2015). From a business model perspective, the context is highly interesting as MOOC platforms
continue to experiment with different business models (Wulf et al., 2014) and compete for key ecosystem actors. Developed with the vision to deliver world-class education to millions of learners, MOOCs
have been considered one of the most important innovations of the education industry in the last century
(Porter, 2015; Belleflamme and Jacqmin, 2016). Each ecosystem is aligned around a central value proposition (Adner, 2017). In the case of MOOC ecosystems, the value propositions are co-created by the
MOOC platform and its ecosystem partners. MOOC platforms, such as Coursera, Udacity and edX,
provide the technological platform for universities and other knowledge providers to efficiently create
educational content and deliver it to learners around the world. For this purpose, they provide a modularized architecture and advanced pedagogical technologies such as automated quiz assessments to offer
online educational services (Rothe and Steier, 2017). Each MOOC platform has a business model,
through which it creates, delivers, and captures value. The business model of each MOOC platform
specifies the type of partner organizations with whom the platform intends to deliver the value proposition. While universities originally represented the only type of partners for MOOCs, businesses and
other non-university institutions now equally present important partners. Partner organizations generally
contribute to the delivery of the value proposition by creating educational content. As the number and
size of MOOC platform ecosystems has risen rapidly, MOOC platforms directly compete for some common customer segments. To develop propositions on the factors and strategies that might drive success
in this competitive environment, our study focuses on (1) the evolution of 27 MOOC platform ecosystems, i.e. the dynamics in the competition between ecosystems, and (2) the business models of individual
MOOC platforms. This multi-level approach can open various insights into how these two levels mutually interdepend and how they can explain performance outcomes of individual MOOC platforms.
Rooted in this context, our goal is to provide theoretically informed empirical insights (Gibbert and
Ruigrok, 2010) that may help us generate novel propositions on the interplay between platform ecosystems and business models.
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2

Theoretical Foundations

2.1

Platforms & Platform Ecosystems

The use of the term ‘platform’ has recently proliferated in management research across a variety of
domains (Boudreau, 2010; Eisenmann, Parker and Van Alstyne, 2011; Casadesus-Masanell and
Hałaburda, 2014; Gawer and Cusumano, 2014; Muzellec, Ronteau and Lambkin, 2015; Parker, Van
Alstyne and Choudary, 2016). Related studies are built on diverse understandings and definitions of
platforms (Gawer, 2014). In our research, we define platform ecosystems as organizations that (a) offer
a scalable and modular technological architecture, (b) create value by managing and governing independent ecosystem partners, and (c) the existence of network effects between these ecosystem partners
and the platform’s customers. Based on these characteristics, platforms have an inherent incentive to
rapidly grow the number of third parties, including partners and customers (Gawer and Cusumano,
2014).
Platforms that constitute the epicentre of entire value creation ecosystems have strong incentives to grow
rapidly. Related IS research mostly addresses the co-evolution between platform providers and directly
related third parties (Tiwana, Konsynski and Bush, 2010; Tiwana, 2015). Developer platforms, for instance, benefit from a third-party’s knowledge about users and usage, which are regularly unanticipated
(Tiwana, Konsynski and Bush, 2010). Third-parties extend a platforms array of functions (Huang et al.,
2009; Ghazawneh and Henfridsson, 2011) and are therefore critical for enabling a platform’s value
proposition. Literature on business ecosystems suggests that an increase in the number and intensity of
participants in its ecosystem further improves the focal firm’s bargaining power (Brandenburger and
Nalebuff, 1996). As previous research suggests, platforms that engage with their partners more actively
in value co-creating activities, may also experience superior growth and competitive performance.
Given the multiple benefits of attracting and engaging a large ecosystem, we expect those MOOC platforms to succeed that gain an initial ecosystem size advantage, i.e. the number of partners that co-create
the value with the platform.

2.2

Competition Between Platforms

Our understanding of what causes digital platforms to succeed in competitive environments is still limited. One literature stream strongly focuses on the role and consequences of network effects on platform
competition. A main theoretical proposition, discussed as the winner-takes-all (WTA) hypothesis – suggests that in platform markets with specific characteristics, one platform will eventually dominate the
market (Noe and Parker, 2005; Eisenmann, 2006; Lee, Lee and Lee, 2006). Platforms in WTA markets
are therefore expected to engender a virtuous circle of increased growth, market share and profitability.
The hypothesis is of high practical relevance, as platform managers often strive for rapid network growth
and market leadership, accepting substantial losses over many years (Libert, 2016). As a consequence
of these characteristics, platforms require novel perspectives and tools to effectively manage them
(Parker, Van Alstyne and Choudary, 2016). In digital environments, scholars start to investigate the
validity of the WTA hypothesis. However, given the high transparency of network size and other drivers
of WTA effects, recent research suggests that these market environments are generally supportive for
the WTA effect (Parker, Van Alstyne and Choudary, 2016). Empirical research has confirmed the impact of network size on platform adoption (Clements and Ohashl, 2005; Armstrong, 2006; Boudreau,
2012). Yet, a review of empirical research on platforms suggests that the impact of network size is overestimated in many contexts (McIntyre and Srinivasan, 2017). It also plays down the role of cooperation
between joint partners of competing platform ecosystems (Basole et al., 2015). Research has only begun
to explore the factors that determine the degree of network effects and WTA dynamics (McIntyre and
Chintakananda, 2014). Based on the WTA hypothesis, we can expect that the MOOC platform with the
largest network of learners, i.e., platform participants on the demand-side, might develop an increasingly
dominant market position.
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Another related research stream has focused on exploring how a platform’s strategic decisions affect its
growth and performance. Rooted primarily in economics, this literature stream focuses on specific strategic, tactical, and operational decisions, including pricing (Hagiu, 2009), openness (Boudreau, 2008,
2010; Casadesus-Masanell and Hałaburda, 2014; Gawer, 2015), and competitive strategies (Hagiu,
2014). While the research has yielded important insights on the impact of specific strategic decisions
and firm performance (Noe and Parker, 2005; Iansiti and Zhu, 2007; Zhu and Iansiti, 2012; Cennamo
and Santalo, 2013), existing literature rarely considers a platform’s choices and consequences systemically. In this vein, the business model can provide a suitable perspective that helps to represent and
analyse a platform’s strategic choices holistically.

2.3

Business Models

The business model (BM) has become an increasingly popular unit of analysis to explain differences in
firm performance (Weill et al., 2005; Zott and Amit, 2007, 2008; Aversa et al., 2015; Aversa, Furnari
and Haefliger, 2015). In fact, the business model has been conceptualized as a source of competitive
advantage (Chesbrough, 2007; Zott and Amit, 2013). Although research on business models has evolved
in distinctive streams (Massa, Tucci and Afuah, 2017), researchers agree on key characteristics of the
concept itself (Zott, Amit and Massa, 2011). Among others, scholars converge to the understanding that
the business model emphasizes “a system-level, holistic approach towards explaining how firms ‘do
business,’ (Zott, Amit and Massa, 2011, p. 407), that “captures the essence of the cause-effect relationships between customers, the organisation and money” (Baden-Fuller and Mangematin, 2013). The conceptualizations imply that the success of a business model does not only depend on the choice and combination of individual business model elements but on the fit between the business model and the firm’s
environment (Zott and Amit, 2007). This understanding has motivated researchers to explore how business models fit and interdepend on other strategic decisions (Zott and Amit, 2008; Visnjic, Wiengarten
and Neely, 2016). The business model thus represents a highly suited concept to explore platforms dynamics as it provides a systemic and complementary unit of analysis. In addition, it is complimentary
with the concept of business ecosystems (Adner, 2017) in that it is also aligned around a value proposition. In this context, value propositions outline how a product or service delivers value to customers or
customer groups (Osterwalder, 2004; AI-Debei and Avison, 2010; Zott and Amit, 2013).
This research follows the business model understanding of Teece (2010), who describes business models
as “the design or architecture of the value creation, delivery and capture mechanisms employed” (p.
191). Following this definition, business model research often considers value creation, value delivery
and value capture as three dimensions that holistically explain to core logic of a business (Zott and Amit,
2013). Business model research in IS and innovation management is therefore interested in identifying
common business model elements that constitute these dimensions (Chesbrough and Rosenbloom, 2002;
Hedman and Kalling, 2003; Osterwalder, 2004) and understanding the competing choices for these elements in a particular context (Timmers, 1998; Rappa, 2004; De Reuver, Bouwman and Haaker, 2009;
Veit et al., 2014). The value creation dimension refers to the mechanisms that describe ‘what the company does’ by expressing the firm’s key resources, activities and processes (Johnson, Christensen and
Kagermann, 2008). For platforms, this includes the main architectural technology (e.g., purely webbased or mobile app) and how the platform integrates supply-side participants (Täuscher and Laudien,
2017). The value delivery dimension describes elements that define what, how, and to whom value is
generated, including the type of customer segments that the marketplace primarily connects (Consumerto-Consumer (C2C); Business-to-Consumer (B2C); Business-to-Business (B2B)). The value capture dimension describes how the firm intends to transform the created and delivered value into revenues and
profits (Teece, 2010). In platform business models, typical revenue model options include commission,
subscription, or advertising models (Täuscher and Laudien, 2017). As we focus on two-sided platforms,
managers can further decide whether to monetize demand-side participants, supply-side participants,
and/ or a third party (Parker, Van Alstyne and Choudary, 2016). Recently, business model research has
shifted from describing such elements in isolation towards exploring common configurations of business
model elements (Bouncken and Fredrich, 2016) to uncover the linkage between value creation, delivery,
and capture.
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3

Method

3.1

Mixed-Methods Approach

This research applied a two-phased mixed methods research approach. Mixed method approaches combine qualitative and quantitative research to generate holistic knowledge about an under-researched phenomenon (Teddlie and Tashakkori, 2003). Given the limited theoretical foundations for competition
between platform ecosystems, an exploratory, mixed-methods approach seems highly suitable to generate novel insights (Creswell and Clark, 2007). While the first research phase aims at investigating the
evolution of competing MOOC platform ecosystems, the second phase focuses on the level of the business models of MOOC platforms.

3.2

Network Analysis and Visualization

Given the inherent complexity of ecosystems, we followed a data-driven approach of network analysis
and visualization (Basole et al., 2015). Our dataset focuses on platforms that offered MOOCs during the
period between 2012 and 2016. The data we study was accessed from class-central.com, a leading metasite that provides monthly updates on newly available MOOCs. The chosen period, March 2012 to April
2017, corresponds primarily to the period for which the meta-site provides data. As most of the studied
platforms were founded after 2010, the period is suited to study the dynamics after the pioneering platforms had overcome the initial challenge of attracting early users and partners (which is beyond the
scope of our study). The crawled data allow us to observe a population of 6,351 MOOCs, 35 MOOC
platforms, and 1,025 partners. The panel is slightly unbalanced, as some platforms entered the market
after 2012. We used several checks to test the robustness of the dataset by cross-checking the names of
MOOCs and partners with other meta-sites and the individual platforms themselves. After data selection
and cleansing, we modeled MOOC platforms and partners as single nodes and depict joint MOOC offerings as edges. Each edge was weighed by the amount of joint online courses. In addition to the network visualization, the edges and nodes allow us to calculate and compare key characteristics of the
competing platform ecosystems. We analysed different network indicators to assess attributes related to
position of nodes in the ecosystems. We selected eigenvector centrality as a metric for relative power in
the network. A platform with higher levels of eigenvector centrality is likely to have a large ecosystem
and tends to have relationships to partners with rich experience in offering MOOCs on other platforms
as well. In order to assess the uniqueness of partners in an ecosystem, we assessed a node’s ability to
span structural holes by measuring its betweenness centrality. A platform with high betweenness centrality gains uniqueness from partners that solely offer MOOCs on this platform.

3.3

Multiple-Case Study

To generate novel insights into the ‘how’ and ‘why’ of competitive outcomes of different platform ecosystems, we subsequently conduct a longitudinal, multiple-case study (Eisenhardt, 1989). The case study
aims to uncover the commonalities and differences in the business models of these MOOC platforms,
both within and across cases. Multiple-case study research is a suitable approach to gain an understanding about causality and to gain rich insights into a rather new and under-researched phenomenon
(Eisenhardt and Graebner, 2007). From the initial sample, we selected four MOOC platforms, following
suggestions of traditional case study literature (Yin, 1981). Based on network analysis of the ecosystems
of all identified MOOC platforms, we selected four platforms with high ecosystem size and network
centrality. To ensure homogeneity in organizational and institutional aspects, we focused on MOOC
platforms that are primarily English speaking and were founded by universities or their faculty.
To identify potential changes in the business models of case platforms, we combined different secondary
sources. Similar to the data collection process on MOOC platform data from Rothe and Steier (2017),
we collected historic case information through the ‘wayback-machine’ of internetarchive.com. The
‘wayback-machine’ captures and stores a website’s historic versions. Thus, it allowed us to gather historic data about each case firm’s value proposition, MOOC supply, content-wise focus, and ecosystem
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partners. We triangulated the data with news articles identified on start-up databases such as crunchbase.com and venturebeat.com, mobile data from appannie.com, website usage data from alexa.com,
and research papers on MOOCs (Fischer, 2014; Porter, 2015). To derive propositions on platform performance, we further gathered performance data for each of the platforms via the API of Mattermark.com, a commercial information provider on technology firms. In addition, the authors conducted
interviews with investors and managers of online education platforms in the San Francisco Bay Area to
gain an initial understanding of their key business model choices. Qualitative data gathering and analysis
was conducted from October 2015 to November 2017.
Case study research recommends the use of a set of central constructs to systematically study the phenomena of interest (Eisenhardt and Graebner, 2007). As the second research phase aims to explore the
MOOC platforms’ business models, our analysis was guided by the business model construct. To systematically document the business model choices of platforms, we developed a codebook based on the
business model framework by Täuscher and Laudien (2017). We used this framework as it applies the
business model understanding of Teece (2010) – distinguishing between the value creation, value delivery, and value capture dimension – to capture the common business model choices of digital platforms.
We slightly adapted the framework to the context of MOOCs. These business model choices subsequently guided our analysis of the combined data. Combined, the two research phases allow for a comprehensive understanding of the dynamics at the level of platforms’ ecosystems and business models.

4

Results

4.1

Evolution of the MOOC Platform Market

Table 1 shows that the MOOC market grew rapidly within the observation period in terms of competing
platforms and complementors. At the end of the period, the market seems to reach maturity as growth
rates slow down. The market further increased in density as each platform attracted – on average – more
partners and each partner joined more platforms. This is depicted by the network degree of a node,
which represents its number of relations (edges) to other nodes. One reason is a natural growth, as each
new partner is by definition added to a platform in the ecosystem. It is worth noting, that a large majority
of partners offers MOOCs exclusively on one platform, i.e. does not engage in multihoming.
2012

2013

2014

2015

2016

Number of platforms

7

23 (+229%)

29 (+26%)

33 (+14%)

35 (+6%)

Number of partners

31

245 (+690%)

497 (+103%)

779 (+57%)

978 (+26%)

Degree platforms (median / mean)

3 / 5.71

4 / 11.91

6 / 20.14

9 / 28.15

12 / 34.14

Degree partners (median / mean)

1 / 1.29

1 / 1.12

1 / 1.18

1 / 1.19

1 / 1.22

Table 1

Evolution of interconnected MOOC platform ecosystems

Figure 1 represents the results of our network visualization. The network visualization for 2013 demonstrates that Coursera had developed a size-based ecosystem advantage during initial market emergence.
Visualizations of the subsequent years suggest that Coursera continued to attract the largest number of
partners; yet, competitors like edX and FutureLearn seemingly decreased this size advantage. In combination with the mean and median values of platforms' direct relationships (degrees), we observe that
half of the platforms attracted 12 or less partners, while the three leading platforms attracted more than
100.
Figure 1 further shows that the market initially consisted of several isolated platforms with a small
number of exclusive partners and no ties to other platforms. In the visualization, a partner that delivers
MOOCs on two different platforms leads to an (indirect) tie between these platforms. The visualization
suggests that by 2016, almost all platforms form indirect ties with other platforms. In 2016, 156 partners
collaborated with at least two platforms; twelve of them even with four different.

Twenty-Sixth European Conference on Information Systems (ECIS2018), Portsmouth, UK, 2018

6

Rothe, Täuscher and Basole / Competition Between Platform Ecosystems

2013

2015

2014

2016
* red nodes represent universities, blue nodes other institutions (private & public enterprises)

Figure 1

Network visualization of MOOC ecosystems using a small multiples approach

Network analysis allows us to derive insights into the positional attributes of each platform. In combination with network visualization (see Figure 1) and macro-level metrics (i.e., network degree), individual centrality measures further our understanding of network dynamics (Lima, 2007). Centrality
measures mirror the relative 'importance' or 'visibility’ of a node (Grewal, Lilien and Mallapragada,
2006). Metrics, such as betweenness and Eigenvector centrality, specifically consider the influence of
other actors’ connectedness in a network (Singh, Tan and Mookerjee, 2011). For this reason, they are
particularly suitable to capture the influence of structural differences of platforms' ecosystems during
market emergence. To provide a size-adjusted measure of a platforms' positional attribute, we calculated
betweenness centrality as a (normalized) path-based centrality measure, strongly associated with spanning the boundaries of dense structures (clusters) in a network (Freeman, 1977). Betweenness centrality
assesses the probability of a node (i) to lie on a shortest path between two other nodes (j and k). For
every constellation in the network, the probabilities are summed and normalized. To illustrate the usefulness of this measure, we provide an example from the perspective of Stanford University. Stanford,
from where two of the largest MOOC platforms (Coursera and Udacity) emerged, showed a high network degree (6) in 2016, which means it offered courses on six different MOOC platforms. Yet, there
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were nine universities exhibiting lower degrees, but higher betweenness centrality (Stanford: 0.014).
For instance, Tomsk State University, a university in Russia, had merely a degree of 2, but a higher
betweenness centrality (0.025) than Stanford. As it offers courses on Coursera and Iversity, Stanford
was one of the very few partners that connected these platforms. Table 2 represents these metrics for the
selected case study platforms.
We also analysed each platform's Eigenvector centrality to further incorporate platforms' indirect ties.
Eigenvector centrality has been introduced as a good indicator for relative power of nodes in a network
(Bonacich, 1987). Eigenvector centrality considers direct and indirect relations between nodes
(Bonacich, 2007). For this purpose it is modelled as a recursive function (Newman, 2008) which considers the centrality of a neighbour (j) as an input to centrality measurement of a focal node (i). We use
two partners which co-created MOOCs to illustrate this metric. (1) Google had a rather low betweenness
centrality in 2016 (0.004), a network degree of three and held a relatively high eigenvector centrality of
about 0.05. It offered courses on Coursera, Udacity, and some are independent of any platform (‘independent’). (2) IBM operated in a similar field of ICT. Therefore, their interests in MOOCs may have
overlapped. Nonetheless, IBM had a higher betweenness centrality in 2016 (0.035), a lower degree of
two and a lower eigenvector centrality (0.035). IBM co-created MOOCs with Coursera and OpenClassrooms. As a result, IBM established a rare connection between both platforms. The analysis of partner’s
Eigenvector centrality supports our finding that power distribution is highly skewed to a few MOOC
platforms and partners. In the following, we turned towards these platforms and analyse their ecosystems
as well as their business model more closely. Figure 1 shows a network visualization of the MOOC
platform ecosystems over the years 2013 to 2016. Notably, Coursera held the most central position,
which illustrates its very high Eigenvector centrality. A color-code illustrates the ecosystem partners
(red: universities, blue: other institutions). We learned from the visualization that more partners, including private or public enterprises, tend to be integrated over time. Platforms, such as Udacity or Canvas
Network largely enhance these kind of partnerships.

4.2

Multiple-Case Study

4.2.1

Ecosystem Evolution

Based on findings of the ecosystem analysis, we focused on a subset of four comparable MOOC platforms (see Table 2). All four platforms were among the pioneers in the MOOC markets and were
founded as university spin-offs. All platforms started with a social mission: delivering free access to
high-quality university content for learners around the world. Three of the platforms are based in the
United States. FutureLearn is located in the United Kingdom. The selection considered also the fact that
these two countries accounted for 23 of the world’s 25 highest-ranked universities at that time. Overall,
the similar institutional conditions in their initial years provide us with a particularly insightful sample
that allows us to derive novel insights into how platforms' agentic behaviour affects their ecosystems
and market performance. Table 2 lists the platform ecosystems' degrees (# of partners), eigenvector
centrality and betweenness centrality. In addition, we provide the total number of MOOCs and the number of different subjects for each platform, as of April 2017. Coursera exhibits the largest Eigenvector
centrality among all platforms, it has developed the largest ecosystem and offers the most courses. However, its eigenvector centrality decreased. EdX and FutureLearn developed the second and third-largest
ecosystem, measured in the number of partners. Both platforms have increased their Eigenvector centrality, with edX continuously increasing its influence in the network. Udacity had a rather small number
of partners. Yet, its Eigenvector centrality surpassed that of Future Learn until 2016.
4.2.2

Market Performance of Case Platforms

Data on the network and employee growth provided indications for the platforms’ market success. As
private technology firms, the platforms did not publish any financial data; yet, we assumed that a platform’s employee growth follows an increased financial performance. All platforms have grown considerably over time. In 2013, Coursera started with dominant network of users, capturing more than half of
the market share of the selected platforms. While no other platform has added more additional learners
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between 2013 and 2016 (more than 5 million), its market share decreased. Future Learn, on the other
hand, doubled its market share during the three years. Udacity has lost its market share. At the same
time, it has become the largest platform in terms of employees and market valuation. With venture
funding of more than $160 million, it is currently valued at more than a billion dollars. This is surprising
as other platforms have attracted more learners during the time and developed larger ecosystems. For
the subsequent analysis, we aimed to uncover business model decisions that might provide explanations
for such potential contradictions between the performance of the platforms’ ecosystems and their market
performance. For instance, we explored: Which business model allowed Coursera to gain a dominant
ecosystem position and how did the large network size affect subsequent business model dynamics?
Which business model enabled FutureLearn to double its market size during the observation period?
How did Udacity’s business model enable the platform to capture large value (funding, firm growth),
despite a relatively small ecosystem and user base?
Characteristic

Coursera

Udacity

edX

FutureLearn

Location

Mtn View
(CA; USA)

Mtn View
(CA; USA)

Cambridge
(MA; USA)

London
(UK)

Founded

Apr 2012

Feb 2012

May 2012

Dec 2012

# of partners

202

32

135

129

# of courses

2442

109

1434

529

# Subjects taught by partners

55

18

53

66

2012

0.68 / 0.78

0.1 / 0.19

0.03 / 0.10

-/-

2013

0.7 / 0.42

0.03 /0.08

0.07 / 0.04

0.05 / 0

2014

0.66 / 0.44

0.06 / 0.06

0.12 / 0.11

0.02 / 0.1

2015

0.52 / 0.39

0.06 / 0.04

0.16 / 0.21

0.03 / 0.11

2016

0.53 / 0.34

0.05 / 0.03

0.21 / 0.22

0.08 / 0.18

2013

3.9 (52%)

1.6 (21%)

1.6 (21%)

0.4 (5%)

2014

4.8 (50%)

2.0 (21%)

2.2 (23%)

0.6 (6%)

2015

8.0 (50%)

2.7 (17%)

4.0 (25%)

1.3 (8%)

2016

9.2 (46%)

3.6 (18%)

5.0 (25%)

1.9 (10%)

2013

77

58

102

22

2014

209

109

162

37

2015

390

352

215

60

2016

521

604

unknown

119

$146.1 (2015)

$160.0 (2015)

undisclosed

~ £18 (2015)

Eigenvector centrality /
Betweenness centrality

Unique monthly users in million
(market share)

1

Employees

1

Total funding in mn (last funding date)
1

Average over all months in the year. The figure in brackets represents the share of users among the selected platforms

Table 2
4.2.3

Characteristics, platform ecosystem dynamics, growth of selected platforms
Business Models of Case Platforms

A first observation was that the platforms made similar choices for the majority of business model elements in the beginning of the observation period. This applied to all three business model dimensions
(value creation, value delivery, and value capture). For each case, the platforms originally created value
through a web-based platform (platform type / customer channel), on which they delivered videos of
university lectures to learners (key activity). Later on, they added mobile apps to their portfolio.
Faculty members of universities lectured the MOOCs, initially. Regarding the value delivery dimension,
all platforms primarily targeted individuals, with a key focus on university students. Also, the platforms
offered rather similar value propositions, evidenced by their key slogans at the time (end of 2012): “take
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the world's best courses, online, for free” (Coursera), “Take great online courses from the world's best
universities” (edX), and “Learn. Think. Do. Higher Education for Free” (Udacity). Platforms offered
their courses initially for free to learners. Over time, technological advances led to further changes in
business model elements. In addition, feedback from early MOOC learners changed the style of MOOC
didactics, as they shifted from (university-inspired) courses with fixed start dates towards shorter, more
interactive and on-demand courses.
While the case platforms started with similar business models, their subsequent development diverged
throughout our study period. Overall, we found three dominant business models that the platforms
adopted at varying times. Differences in these business models mostly affected six business model elements. A first business model, Premium Services, builds on the Freemium business model pattern
(Huang, 2016; Voigt and Hinz, 2016). In the business model, the platforms aimed to upsell learners with
additional Premium Services. As such, the business model was associated to the value proposition of
academic credentials and higher employability. Typically, the platforms sold verified certificates of
course completion to learners and charged a commission fee of less than $100 per completed MOOC.
Coursera developed a model in which students paid a higher fee if a university formally accepts credits
earned through a MOOC with a formal exam. Platforms shared revenues with their partners. For instance, Coursera shared 6 to 15 percent of gross revenues with its partner universities (Pearson, 2015).
The business model was highly compatible with the MOOC platforms’ social missions as it maintained
free access to course content. Yet, it allowed leveraging the reputation of platforms themselves and their
ecosystem partners. While the certificates were originally awarded for participating in a course, platforms shifted subsequently to offering entire course bundles, that included final assignments and therefore certify a certain level of acquired knowledge.
The second business model, Professional Degrees. The business model is centered on providing a fullscale qualification for entering a professional career. Thus, the value proposition promises tangible benefits for the customers current or prospective career (e.g. “be in demand”), rather than efficient access
to high-quality knowledge. To ensure the learning outcome, the offering contains frequent course assignments, group projects, and tutoring services. Labeled as Nanodegrees (Udacity), Specializations
(Coursera), or xseries (edX), the platforms provided structured certification programs over longer periods. For instance, Udacity’s Nanodegrees lasted from 6-12 months, each teaching the necessary skills
that will qualify learners for entry-level jobs as data scientist, app developer, or machine learning engineer, among others. To create and deliver the respective learning experience, the platforms collaborated
with businesses and other institutions outside academia. For instance, Udacity formed partnerships with
technology firms like Google, Facebook, or Salesforce to create Nanodegree courses. In the business
model, the platforms charged a monthly subscription fee from learners.
A third business model, Corporate Training, targets businesses and thus competes in the large market
for corporate employee training. The value proposition focuses on access to world-class-expertise. For
instance, Udacity’s respective product page presented the question: “How many of your employees
learned data analysis from the data scientists at Facebook?". Coursera equally focused on superior expertise through its slogan: “With access to the best content from our 150+ global university partners,
you can create Learning & Development Programs that map to your company's evolving needs”. The
different slogans revealed how each of the MOOC platforms aimed to differentiate itself by leveraging
the unique expertise of its ecosystem partners. The platforms generally offered a subscription model, in
which the customers pay a fixed monthly fee per ‘seat’. Usually, the pricing per seat decreased with the
overall company size. Next, we will compare when the platforms launched their business models.
4.2.4

Business Model Innovation

Each of the platforms adopted these business models at different points in time. Figure 2 graphically
represents the timeline of when the four platforms launched each of them. Interestingly, among the four
platforms, Coursera was the last or second-to-last in launching the business models. From December
2012 to July 2014, Coursera had focused on targeting recruiters. The platform provided them access to
its best learners and charged, in turn, a commission fee for successfully hired Coursera students. Only
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Figure 2
Timeline of MOOC Business Model Launches
later did the platform start to monetize learners directly through Premium Services. Coursera introduced
Professional Degrees and Corporate Training after competing platforms had already successfully
launched the business models.
Udacity pioneered the Premium Services business model, in which it offered students the opportunity to
buy verified certificates. Similar to Coursera, Udacity targeted online learners with the value proposition
of “Learn. Think. Do. Higher Education for Free”. Early on, Udacity started to actively co-create
MOOCs in-house. To create high-quality courses, the company made major investments in recording
and production infrastructure, payed renowned faculties from top universities to teach the material, carefully scripted the lectures around embedded assignments and larger projects. By early 2014, however,
founder Sebastian Thrun announced that Udacity would shift from teaching university-level courses to
training learners for careers in technology firms (Rothe and Steier, 2017). As such, it started targeting
professionals aiming to advance or change their careers with the value proposition of “Stand out. Get
that ideal job. Get that promotion. Stand out by learning in-demand tech skills form the best companies
in Silicon Valley” (Udacity, 2014). Among the observed platforms, Udacity’s shift towards Professional
Degrees represents the largest business model innovation as the platform aligned entirely new ecosystem
partners (technology firms), change its key activities (e.g. hiring tutors), and develop a new revenue
model (subscription model) (Rothe and Steier, 2017). By the end of 2016, about 58% of its ecosystem
partners are companies. Interestingly, Udacity later adopted the recruiting business model that Coursera
had abandoned earlier. With the model, it matched talented students with recruiting companies, charging
companies a fixed fee per successfully recruited student.
FutureLearn, as the leading MOOC platform in the United Kingdom, collaborated primarily with European universities and institutions, including the British Council, the British Library, and the British Museum. While Future Learn was an early adopter of Premium Services and Corporate Training, it
launched Professional Degrees late. As such, its main value proposition focused on learning rather than
career advancement (“What would you like to learn?”) for a long time. In 2015, the platform also experimented with offering exams at physical locations, but encountered limited interest from customers.
EdX started with a similar value proposition as Coursera (“Take great online courses from the world's
best universities”), but shifted its value proposition towards superior flexibility in 2015 (“Learn anytime,
anywhere.”). The platform initially experimented with a different approach to capturing value, as it
charged universities for creating courses. The platform charged universities, and other organizations,
for using their state-of-the-art learning technology and for potentially assisting them with the creation
of MOOCs. They charged universities a commission fee for selling courses via an edX platform. If edX
assisted in the course creation, universities had to pay an initial service fee as well as a fixed fee each
time the course would be offered (Casadesus-Masanell and Kim, 2015). EdX added a Professional Degrees shortly after Udacity had pioneered the business model. Around the same time, they were the first
MOOC provider to launch the Corporate Training business model. Next, we will discuss how the differences in platform business models might explain the platforms’ observed market performance.
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5

Discussion

Based on our empirical insights, we develop four propositions regarding the interdependence of business
model innovation, market evolution, and performance of platforms in emerging markets. Competitive
strategy research mostly studies platform competition in relatively mature platform markets, such as the
market for video game consoles (Venkatraman and Lee, 2004; Zhu and Iansiti, 2012; Cennamo and
Santalo, 2013). In the emergent market for MOOCs, Coursera was the most central platform and held
largest market share. However, while Coursera’ ecosystem continuously expanded, its centrality and
size advantage decreased as more competitors entered the market and its partners joined competing
platforms. Switching costs are relatively low for digital consumption goods such as MOOCs and ecosystem partners could easily participate in different ecosystems (multi-homing) (Eisenmann, Parker and
Van Alstyne, 2011). Partner exclusivity is regularly an important determinant for platform’s success
(Cennamo and Santalo, 2013). However, as the decreasing betweenness centrality of Coursera indicates,
MOOC platforms hardly sustained partner exclusivity. Additionally, digital consumption goods offerings are highly transparent on competing platforms, even if the goods are not necessarily accessible
(Benlian, Hilkert and Hess, 2015). Hence, the benefits from increased network size diminish over time.
Thus, we propose:
Proposition 1: Superior ecosystem size, i.e. the number of ecosystem partners and their frequency of
value co-creating activities, provides platforms with an initial competitive advantage.
In mature markets, platforms, consumers, and partners have already developed common understandings
about the legitimacy of business models in the market. In contrast, our analysis of a newly emerging
market shows high levels of uncertainty and dynamic changes in platforms' approaches to value creation,
delivery, and capture. Further, our study shows that platforms initially experimented with different business models, but eventually converged towards three common business models. This dynamic is supported by the evolutionary view on business models (McGrath, 2010; Bohnsack, Pinkse and Kolk,
2014), signalling that firms in newly emerging markets experiment with business models in a trial-anderror process until they find the most effective one. This dynamic suggests that an innovative business
model in a transparent and highly dynamic market does not provide platforms with a sustainable competitive advantage. While the innovator might bear the associated risk, all platforms reap the benefits.
Our data shows that Coursera did defend its central ecosystem position by late adoption of successful
business models by competitors. Thus, we propose:
Proposition 2: Platforms with an initial ecosystem advantage can compete sustainably by imitating
business models that have been successfully implemented by other platforms.
Our findings further provided insights into the link between platforms' business model innovation and
performance outcomes. Our analysis of performance metrics suggests that Udacity's radical business
model innovation allowed the platform to overcome its disadvantages in ecosystem size and centrality.
The change in Udacity’s value proposition – from efficient access to knowledge towards tangible career
benefits – caused a shift in Udacity’s ecosystem. While Udacity had seemingly lost the competitive
battle for university partners, it targeted an entirely new type of partners: technology firms. In the following, Udacity has seemingly entered an uncontested space in which it could rapidly develop a competitive advantage. The insights from the Udacity case suggest that business model innovation has a
positive effect on platform performance if it allows the platform to enter a less contested partner or
customer space. Furthermore, despite applying a me-too business model, Future Learn was able to double its market share by focusing on European partners. Finally, the analysis of betweenness centrality
has shown how edX maintained a distinctive position by securing unique ties to a few powerful partners.
Thus, we propose:
Proposition 3: Platforms with a small network size can overcome ecosystem disadvantages through
business model innovation, if they are able to align ecosystem partners around a unique value proposition or a unique market segment.
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The research aimed at uncovering the interdependencies between changes in a platforms’ ecosystem and
business model. Previous research presented various desirable consequences of business model innovation, including an enhanced strategic flexibility (Bock, Opsahl and George, 2010; Bock et al., 2012;
Schneider and Spieth, 2014), the ability to respond appropriately to high environmental volatility (Pohle
and Chapman, 2006; Amit and Zott, 2010), or an increased organizational resilience (Carayannis et al.,
2014; Carayannis, Sindakis and Walter, 2015). However, research does not provide many insights into
how changes at the business model level might affect a firm’s environment. In our business model analysis, we have identified several linkages between a platform’s business model change and a resulting
shift in the ecosystem. In particular, our data provides support for the hypothesis that innovative business
model allow the focal firm to capture (at least temporarily) a Schumpeterian innovation rent in form of
higher willingness-to-pay and customer loyalty (Amit and Zott, 2001). After Udacity’s business model
innovation, it took, however, more than a year until effects on the platform’s performance could be
observed. The fact that Udacity subsequently garnered the largest valuation among the case firms provides further evidence that Udacity's ecosystem-changing business model innovation may create a
strong competitive advantage for the venture. Thus, we can suggest:
Proposition 4: Innovating a platform’s business model influences the position and characteristics of the
platform’s ecosystem. As the platform needs to adjust new ecosystem partners and/or align existing
ecosystem partners around its new value proposition, positive effects on platform performance occur
after a substantial delay.

6

Conclusions

This research contributes to the literature on platforms by studying platform behavior and performance
outcomes in an emerging platform market. Our mixed-methods approach allowed for multi-faceted insights into how competing MOOC platforms interdepend in developing their business models and ecosystems. By integrating a market- and platform-level perspective, we provide a new way of theorizing
about platform competition. Our approach allowed us to derive novel propositions about how competing
platforms' behavior depends on the market's development stage and the behavior of a platform's competitors. Contrary to the reviewed literature on mature markets (e.g., Noe and Parker, 2005; Eisenmann,
2006; Lee, Lee and Lee, 2006; Parker, Van Alstyne and Choudary, 2016), we did not find evidence for
winner-take-all dynamics at the level of platforms in the emerging MOOC market. The mixed-methods
approach and complementary business model perspective allowed us to reveal that digital platforms
with an initial ecosystem advantage can maintain a strong market position over the medium-term horizon even if it imitates the business models of its competitors. However, our study revealed that platforms
might overcome initial platform disadvantages through business model innovation that lead to ecosystem differentiation. Focusing on an emerging market, we observed the process of experimenting with
different platform business models, which converged towards three dominant business models over
time. We further introduce a distinction between business model innovation that will lead to structural
changes in the platform's ecosystem and those that do not. Taken together, we propose that the link
between business model innovation and platform performance will thus depend on the market's development stage, the platform's ecosystem advantage (market position), and the nature of the business
model innovation.
This research is not without limitations. Our findings may not be generalizable to all types of emerging
platform markets due to the specific characteristics of MOOCs. As digital experience goods, consumers
in the MOOC market display a highly heterogeneous demand, and may deliberately test several platforms as they can judge a good's quality only after consumption (Reinstein and Snyder, 2005). The large
share of free MOOCs – in combination with relatively low switching costs between platforms – provides
consumers with further incentives for multi-homing. Together, these characteristics are associated with
low winner-takes-all dynamics (Eisenmann, Parker and Van Alstyne, 2011). In markets with stronger
winner-take-all characteristics, platforms may face more challenges to overcome an initial ecosystem
disadvantage.
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