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This chapter investigates how quality of complementary products and services
(hereafter shortly complement quality) in digital platform ecosystems is ensured over
time. The literature has to date provided scant attention to the temporal dynamics of
complement quality even though examples show that complements’ integrity reduces
when the platform core components and interfaces change and cause interoperability
problems, and that a complement’s functionality may become obsolete when others
in the ecosystem take over. Drawing on our in-depth case study of the Philips Hue
connected lighting platform and the complementary third-party apps we show
that ensuring quality requires updating practices (in the form of bug fixing, ensuring
compatibility, enhancing user experience and adding features) and is the result of the
complex interplay between complementor, platform owner, and users.
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4.1 Introduction
In today’s digital world, product platforms thrive on the availability and quality
of complementary products and services, such as apps that drive the success of
smartphones (Boudreau, 2012). Often, digital platforms are complemented by products
or services that are developed by complementors such as independent third-party
developers (e.g., Tiwana, 2010; Boudreau, 2012; Ghazawneh & Henfridsson, 2013;
Eaton et al., 2015). For platform owners it is therefore key to attract a large pool of
independent, skilled complementors. To date, most of the literature has focused on
the challenge of getting complementors ‘on board’ to realize a sufficient quantity
of complements (e.g., Boudreau 2010; Boudreau & Jeppesen, 2015). For example,
Boudreau (2012) suggests how important it is for platform owners to “let a thousand
flowers bloom.” However, building on this metaphor, we suggest that complements
can be seen as plants that continue flourish and blossom provided that they receive
appropriate cultivation and gardening. Without the necessary care, the flowers will
lose their beauty after short time. In other words, platform owners also need to ensure
that the quality of complementary products reaches and maintains a satisfactory level
for an extended period of time. This aspect of product platforms has received much
less research attention.
Since a platform and its interfaces evolve over time (e.g., Gawer, 2014; Tiwana
et al., 2010), the challenge of ensuring quality not only concerns platform owners’
initial quality assessment of complements. Platform owners also need to ensure
maintenance work on complements over time to fix latent problems that become
visible with passage of time, keep them up to date with evolving customer needs and
preferences, and ensure continued compatibility with new versions of the platform
product (Tiwana, 2016). For example, apps will eventually break if they are not updated
with new generations of a platform, and will lose their value for users and the platform
as a whole. This problem spurred Apple to actively remove apps that crash or need an
essential update from the App Store as of September 2016.

For the complementors, this means that the development of complementary
products or services cannot stop after their launch if they intend to offer a
continuously high level of quality. In fact, the perceived quality of their complements

of quality of complements. At the same time, platform owners may incorporate
functionality previously provided by complementors in their core product (Evans et
al., 2006) and multiple complements may compete by providing similar or better
functionality and user experience in their complements, thereby making other
products and services obsolete. Taken together, we therefore argue that complement
quality should be considered over time and relative to the state of the platform and its
ecosystem.
Ensuring complement quality over time poses a challenge to platform owners
because they depend on the continued maintenance work of complementors, over
which they have no direct control. If at all, complementors have an obligation to
maintain their products and services typically only towards their users but not the
platform owner. However, since obsolescence of complements creates negative
externalities for the overall ecosystem, platform owners need other ways to
orchestrate maintenance of their ecosystem (Wareham et al. 2014). This paper aims to
address this challenge by asking the following research question: How is the quality
of complementary products and services in digital platform ecosystems ensured over
time?
To achieve our research objective we performed an inductive field study of the
ecosystem around the Philips Hue smart lighting platform. Philips Hue is a system
consisting of consumer LED light bulbs that can be controlled from a smartphone.
Besides the official Philips Hue app, over 200 complementary third-party apps have
been developed for the Hue platform. We draw upon multiple data sources, including
archival data on apps, interviews with app developers, and observations and combine
mixed methods of analysis.
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may decrease even if their products maintain perfectly functional. For example, over
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We show how the interdependencies between the evolving technical platform
components (platform core modules and its interfaces) and the ecosystem actors
(complementors, the users and the platform owner) drive quality-enhancing practices
by complementors. Our case study indicates a key role for users (specifically their
interactions with complementors), and revealed how ensuring quality benefits from a
proactive approach that takes into account the different interdependencies in play.
The remainder of this paper is structured as follows. To ground our study, we first
review the literature on (digital) platform ecosystems, followed by a description of
our research setting and the data collected. Then we present the findings from our
empirical study. We end the paper with our contributions and discuss the implications
of our findings.

4.2 Theoretical background
4.2.1 Platforms and platform ecosystems
Digital platforms consist of a core product platform, complementary products
and services that are interoperable with the product, and interfaces that enable such
interoperability (Baldwin & Woodard, 2009; Tiwana, 2013; Thomas et al., 2014). For
instance, the core product in digital platforms includes the platform’s operating
system software and the device (e.g., smartphone or tablet) on which it runs. Following
Ghazawneh and Henfridsson (2015), we view the platform as the “technological
architecture”, and the platform ecosystem comprises all actors that have a “common
interest in the prosperity of a digital technology for materialising their own product
or service innovation” (Selander et al., 2013, p. 184). Actors in a platform ecosystem
can be categorized in three types: the platform owner (e.g., Eisenmann et al, 2006),
complementors (e.g., Brandenburger & Nalebuff, 1997), and users (Gawer, 2014).
The ‘core’ of a platform typically offers only basic functionality. Complements
(i.e., complementary products and services) build on such a platform and form a

‘periphery’ (Baldwin & Woodard, 2009), and enhance the value of the overall platform
by introducing variety for users (e.g., Boudreau, 2012). Examples of complements in
digital platforms are apps (Ghazawneh and Henfridsson, 2013) or physical products,

complementary products and services become available for the core platform (Yoo et
al., 2012; Garud et al., 2008).
Interfaces are key components of the platform that facilitate interoperability
between the platform core and complements (e.g., Baldwin & Woodard, 2009). They
are typically standardized, so that a single set of interfaces enable the coupling of a
large variety of complements (e.g. USB interface connecting PC peripherals). In digital
platforms, application programming interfaces (APIs) are key interfaces that facilitate
interaction and data exchange between the complementary apps and the platform
core (Ghazawneh & Henfridsson, 2013).
Platform owners, also referred to as platform leaders (Gawer & Cusumano, 2002)
or keystone firms (Iansiti & levien, 2004), control the platform core and its interfaces.
Increasingly, platform owners make their platforms accessible to “outsiders” and
more or less openly share APIs and other interfaces so that independent third-party
developers can offer complementary products and services (e.g., Boudreau, 2010).
Adopting such a “platform strategy” makes sense when there is a high “option’s value”
(Baldwin & Woodard, 2009), e.g., when users have heterogeneous and difficult to
predict needs and wishes that can be met by the “long tail [...] of extremely specialized
niche players” (Yoo et al., 2012, p. 1402). Complementors may have better insights in
these specific user needs, as well as different knowledge and skills required how to
meet them.
Complementors are typically independent third-party developers and work
autonomous, i.e. they are not hired or contracted in the traditional sense (e.g., Adner
& Kapoor, 2010; Boudreau, 2010; Ghazawneh & Henfridsson, 2013). On the one hand,
this makes them more difficult to control; on the other hand, they retain the property
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rights over their development work, which tends to result in high commitment
and effort (Wareham et al., 2014). Third-party developers can be firms or individual
developers (professionals or hobbyists, paid or unpaid, see e.g., Boudreau & Jeppesen,
2015), and can be organized as collaborative communities or competitive markets
(Boudreau & Lakhani, 2009).
Platform participants can also fulfill more than one role at once, or shift roles
over time (Gawer, 2014). For example, platform owners may also provide their own
complementary services (e.g., while Apple’s iOS platform thrives on third-party apps
like WhatsApp, Apple’s own apps such as iMessage are also important services
that create value for users). Examples of changing roles are users that become app
developers over time.

4.2.2 Complements: quantity and quality
In order to succeed as a platform ecosystem, innovation by external
complementors needs to address two key conditions: (1) having a large number
(quantity) of complements and (2) having good (high quality) complements. Below we
briefly review and compare the relevant literature on both aspects.
Complement quantity. Research from an economics perspective has been
mainly concerned with the amount of complementors offering products and services
that enhance the value of the core platform. The logic behind this consideration
is that a richer ecosystem would attract a larger number of users to a platform
(Gawer, 2014), and thereby create opportunities associated with (indirect) network
effects (Katz & Shapiro, 1986; Rochet & Tirole, 2003). That is, when the number of
complementors increases, this will positively affect the installed based of users.
Ironically, complementors in turn are attracted by platforms with a large user base.
Consequently, in platform ecosystems, both sides need to get ‘on board’. To illustrate:
“video game developers will create games only for platforms that have a critical mass
of players, because developers need a large enough customer base to recover their
upfront programming costs. In turn, players favor platforms with a greater variety of

games” (Eisenmann et al., 2006, p. 2-3).
Thus, to create value for their users, platform owners need to find ways to attract
large numbers of complementors. As a result, platform owners employ aggressive

owners need to deal with the “chicken-and-egg problem” in a platform’s early days
(e.g., Evans, 2009), because complementors will only develop complements when
sufficient users are using the platform whereas users will only adopt the platform
when sufficient complements are available (eisenmann et al., 2009). To this end,
platform owners actively recruit complementors, for example through “developer
evangelization,” i.e. marketing efforts targeted specifically at developers (such as
developer conferences and hackathons) in order to attract developers to use the
platform’s API (Evans, 2006). Yet, having too many complements may also lead to
fierce competition and result in negative crowding out effects (Boudreau & Jeppesen,
2014).
Complement quality. A second, less prominent concern in the platform literature
is the quality of complements, which in turn influences the overall value created by the
platform ecosystem. In this paper, we discern two dimensions of complement quality:
(1) the functionality provided and (2) the integrity of the complement (i.e. how well it
interoperates with the platform), which we discuss in turn.
First, functionality of complements matters because platforms benefit most
from complementary products and services when these address a large variety of
heterogeneous and very specific end-user needs. How complements perform in
terms of unique content or utility will shape their fate in the competition among
complements and their contribution to the value of the platform. Some complements
may never get traction, or just serve a small niche, whereas others may become
“killer apps” (Boudreau, 2015; evans, 2006). For example, the availability of “superstar”
games for gaming console platforms proved to have a large positive effect on the
overall sales of the console hardware (Binken & Stremersch, 2009). At the same time,
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other complements may have “dubious value” (eaton et al., 2015) and may actually
have detrimental effects for the overall platform. An example is the iPhone app “I am
Rich”, that lead to much controversy because it was priced $999.99 but offered no
real features beyond showing other people that they were able to afford it. As such,
functionality is the first core dimension for complement quality.
A second aspect of quality addresses the more technical side of how well a
complement interfaces with a platform (e.g., Garud & Kumaraswamy, 1995). When
there are inconsistencies between the complement and the platform, compatibility
issues arise and the integrity of the overall system decreases. For example, smartphone
apps may vary in “the degree to which an app faithfully uses standards and protocols
predefined by the platform owner (e.g., platform- specific APIs, data formats,
and protocols) to interact with the platform” (Tiwana, 2016, p.47). Compliance to
standardized interfaces (as opposed to e.g., using workarounds) ensures a minimum
standard of quality and reduces the chances of glitches as a result of suboptimal
integrations, and is thus expected to improve user experience.
In particular in crowded markets for complements, the discrepancy between
high and low quality complements may cause tensions in the ecosystem and result
in decreasing overall performance. As Wareham et al. (2014) note: “if a thousand
flowers grow, inevitably, some will be undesirable and harmful to the ecosystem. In the
extreme, the unconstrained growth of low-quality innovations can kill a platform” (p.
2012). To avoid such negative externalities of poor quality complements on the overall
ecosystem, platform owners employ various governance and control mechanisms to
“encourage desirable behaviors” by complementors with the ultimate goal to ensure
quality (Tiwana et al., 2010; Wareham et al., 2014). As such, integrity is the second core
dimension for complement quality.
For platform owners, it is important to ensure the quality of complements. A
popular form of control is through gatekeeping: platform owners acting as ‘bouncers’
deciding what complements they admit to their platform (Tiwana, 2014). Such control
typically includes a screening process where complements are evaluated. To illustrate,

Mozilla checks all extensions developed for Firefox based on a set of prespecified
criteria. When they discover “coding bad practices and security problems” (Tiwana,
2015), apps will not be approved and modifications will be required before they

and subjectivity about criteria or decisions may eventually push off valuable app
developers (Tiwana, 2014).
Such a gatekeeping strategy, however, is not always possible for platform owners:
they may lack the means to control the market or simply want to avoid a “policing”
approach. An alternative strategy then might be to reward high quality and thereby
incentivize developers to invest in better quality of their complements. For example,
Clausen et al. (2013) studied Facebook apps, where apps with high user ratings (a
proxy for app quality) were rewarded by Facebook by lifting several API restrictions.
The authors show that employing such “soft quality incentives” is a powerful way
to manage complement quality, and even argue “that hard exclusion of low-quality
participants may not be necessary” (Clausen et al., 2013, p. 187).
In sum, ensuring both quantity of complements and the quality of the individual
complement are two key conditions for successful digital platform ecosystems. The
quantity and quality dimension cannot be seen separately, instead they also interact
and often represent a trade-off. As a result, platform owners may employ governance
mechanisms that “sacrifice quantity to a certain degree in order to increase the
average quality” (Hagiu, 2011, p. 20). Trading in some quantity in the favor of better
quality may be particularly necessary in established platform ecosystems that already
have large numbers of complementors on board. But even when platform owners
successfully attract a large number of complementors and manage to prevent low
quality complements from entering the ecosystem, maintaining the functionality of
complements and their compatibility with other parts of the ecosystem remains a
challenge over time.
Both temporal dynamics (the evolution of the platform and its complements over

95

transparency of the review process is important for maintaining quality, as uncertainty

CHAPTER 4 GARDENING A THOUSAND FLOWERS: ENSURING COMPLEMENT QUALITY OVER TIME IN THE PHILIPS HUE ECOSYSTEM

will get shared with the users. Not only the level of control, also the reliability and

96
ORGANIZING ECOSYSTEMS FOR DIGITAL INNOVATION

time) as well as interdependence dynamics (the interrelations between the elements
of the platform and the various complements over time) are at play here. Although
platform interfaces are ideally fixed and stable (Baldwin & Woodard, 2009), they may
in fact change over time, for example to enhance the platform’s security. Such changes
may affect the integrity of a complement over time, as they may potentially disrupt
a complement’s interoperability with the platform (Tiwana, 2016). Furthermore, the
functionality provided by the platform itself also evolves and changes over time
(Gawer 2014). For example, when a platform envelops complements by bundling
them with the core components (e.g., Evans et al., 2006), third-party complements
can become obsolete (e.g., when Apple introduced ‘Spaces’ as an integral feature of its
OSX platform, they enveloped functionality that was earlier provided by third-party
software packages). In addition, when competition among complementors increases,
the level of functionality that users expect from complements may keep on rising.
As a result of such developments, a complement that was high quality when first
introduced may become obsolete and considered dysfunctional over time. Therefore,
the integration between platform and complement is not a “one-shot task”, but an
ongoing process (Tiwana et al., 2010).
In other words, what constitutes ‘complement quality’ is subject to change
as result of evolution in the platform components and competing complements.
However, the literature on platform governance has not yet explicitly addressed
such temporality and interdependence aspects of complement quality in platform
ecosystems4. To study how these aspects of complement quality affect the
management of platform ecosystems, we zoom in on the changes, notably the
updating (releasing new versions) of the platform and its complements.

4 Notable exceptions are studies that investigated update activity by third-party developers in relation to
complementor innovation. However, these studies look at update frequency as a driver for complement success
(Claussen et al., 2013) as well as a proxy for complementor engagement (Tiwana, 2015). For example a higher
update rate may indicate more commitment and effort by the complementor (Boudreau, 2012).

4.3 Methods
4.3.1 Research setting

Hue smart lighting platform ecosystem. The Philips Hue is a ‘smart’ (connected)
lighting system launched in October 2012 aimed at the consumer market. It consists
of LED light bulbs with a chip that can receive messages (commands) via a central
“bridge” (a hub connected to the local wifi network) using the Zigbee communication
protocol (see Figure 4-1). Controls can be send to the bridge via a smartphone app.
The architecture opens up endless possibilities for connections with other smart home
appliances like smart thermostats (e.g., Nest).
Philips Hue is a suitable setting for our research project for the following reasons.
First, the Philips Hue system represents a textbook example of an open and multisided digital platform on which others can innovate. Already early on the Philips Hue
team made an important strategic decision based on an emerging insight: “there was
a huge range of things people wanted to do when lighting was more controllable. But
if we wanted to do all those things in the beginning ourselves we would have to work
twice as long to develop the products” (George Yianni, inventor of Hue). As a result,
the Hue group decided to launch the Hue early and offer only basic functionality in the
official Philips lighting app, and build on the creativity of the community for all other
possible use cases. Over time Philips Lighting has developed an open platform by
providing documentation on the APIs, SDKs, libraries and support for developers (e.g.
through an online forum) to facilitate the creation of third-party apps for Hue.
Second, the system is a very successful and established digital platform. Although
we acknowledge that success if difficult to measure, the credits that the Hue got from
the industry and popular press indicates that the Hue has generated positive impact
in relation to other players in the market. Besides being the market leader in smart
consumer lights, Philips has been renowned as number two on the list of “the world’s
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most innovative company in the internet of things in 2014” with the introduction of
the Hue (according to Fastcompany), and won the award for the world’s “Best API in
the Internet of Things” in 2014 (Digital Accelerator Awards by Apigee) with the Hue
system. Furthermore, since launch four years ago (in 2012) the Hue has attracted the
attention of developers, which has resulted in over 200 third-party apps available for a
variety of platforms (most importantly iOS and Android). Therefore this case provides
sufficient variation in terms of the number of third-party app developers active on
the Hue platform and a sufficient time span to investigate dynamics in the platform
ecosystem.
Third, the vision of Philips Lighting is to provide an easy to use, high quality
consumer product. With a premium price they target the top segment in the
connected light market. Achieving an excellent user experience, whether that is
during set-up of the bridge and bulbs or in their own user interface in the official app,
is what drives innovation decisions within Philips Lighting. However, as part of the
user experience became dependent on the services provided by independent thirdparty developers, it is in this case of even higher importance to ensure quality of the
complements over time. In addition, because the third-party apps are released on iOS
and Android, the market place is not controlled by Philips Lighting but instead by
Apple and Google. As a result, Philips Lighting is limited in the means they can use to
control the output quality by the developers, making it an interesting setting to study
our research question.

Figure 4-1 Philips Hue system architecture

4.3.2 Data collection and analysis
Following the principles of engaged scholarship (Van de Ven, 2007) we collaborate
closely with key informants in the Philips Hue team. We started our research with a

faced by the Hue team and used these insights to sharpen our research focus in a way
that both practical and theoretical interests were met. We collected a variety of data
over a one-year period (November 2015-December 2016).
embedded research at philips hue. First, to better understand the Hue
ecosystem, its history and the internal organization, the first author was an (unpaid)
embedded researcher at Philips Hue. Starting in November 2015, she was on average
one day a week at the Philips lighting office. She was given her own entrance badge,
which allowed her to move around freely. Being physically present has the advantage
of blending in easily with the members of the department, resulting in numerous
informal conversations with people from different teams within different departments
(e.g., Marketing, Development). During these ‘coffee talks’ she could ask small
clarifications questions, grasp the organizational culture, and get a real time picture of
how innovation activities are organized, which in turn was valuable to understand the
phenomena we are investigating in its context.
Furthermore, she had her own internal company e-mail address, to facilitate
making appointments easily through Outlook and to get invitations for meetings
and (social) gatherings. Most importantly, the first author attended recurring and ad
hoc meetings of the team that was responsible for partnerships and the developer
community. During these meetings team members discussed and reflected upon
ongoing projects and the steps as well as challenges they need to overcome to achieve
their goals. While observing the meetings the first author also got informed about the
usage of technical and professional terms that are used in the internal and external
organization. Besides these team meetings, the first author also observed general
department meetings and events like a 24-hours developer hackathon. During each
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day in the field, impressions and insights were captured for analysis through (digitally
recorded) notes.
More structured data was collected through (formal) interviews with Philips
lighting employees. For example, we interviewed the “inventors” of the Hue, the
developer community managers, internal developers, project leaders, and researchers.
These interviews allowed us to go back in time and inquire about past events and
decisions. If possible, interviews were voice recorded and later transcribed, if this was
not the case we made extensive notes. In total we performed 12 interviews, with 11
informants; during three interviews we spoke with two people at the same time, and
three interviews were a follow up interview with a key informant.
The advantage of being an embedded researcher is the possibility to gather indepth data. Also, it allowed us to constantly validate our findings through ongoing
daily discussions with our key informants or intermediate presentations of emerging
results. At the same time, being this close to the phenomena of study is the risk of
“going native” (Gioia et al., 2013). We ensured credibility of our study by constantly
complementing the first author’s insider perspective with outsider perspectives of the
other authors (Evered & Louis, 1981).
app and update data. In this study we combine multiple levels of analysis, but
most importantly we focus on “the app” as our primary unit of analysis. For that we
collected archival data about the third-party apps and the platform software, and the
changes over time. App data was gathered via AppAnnie (appannie.com) and included
reports of the app versions including release date, version numbers and, if available,
the release notes.
Our sample included all apps that we were aware of that work with the Hue
system, resulting in a database of 115 iOS and 90 Android (Google Play) apps. The data
was used to map the landscape of apps launched over time (initial release dates), and
to analyze the frequency and timing of updates (release dates of later versions of the
apps). Furthermore, the release notes provided qualitative data about the developer’s
intentions with the new app version. That is, for each update the developer is free to

write a few sentences about the improvements he/she made to the app. From our
analysis of the release notes, four updating practices emerged (i.e., bug fixing, ensuring
compatibility, enhancing user experience and extending functionality) and served as

Furthermore, the release notes of the Hue bridge firmware versions and the
changelog of the API were collected to understand the changes in the platform
system. We complemented this data with press releases (e.g., about product releases)
and official statements by Philips (e.g., published on the developer forum) to get an
understanding of the major events that took place on the platform side.
Developer interviews. Lastly, we held semi-structured interviews with thirdparty app developers to capture the external app developer’s perspective. We started
in February 2016, when we felt we had sufficient understanding of the Hue system
both with regards to technology and organization. While continuing ongoing data
collection within Philips we executed in total 21 semi-structured interviews with 20
third-party developers (one developer was interviewed twice) (see Table 4-1 for an
overview). Before we started the interviews we crafted an interview protocol that
addresses the developers’ “innovation journey” (Van de Ven et al., 1999). We asked
questions about the developers’ ideas underlying the app, what challenges they
face(d) during the development and maintenance of the app, choices that had to be
made, and their interactions with and dependencies on other actors in the ecosystem.
By focusing not only on the outcome (the app), but instead on the practices of app
development and maintenance we were able to uncover why developers innovated on
the Hue platform and how their activities shifted over time.
We sampled our interviewees based on the apps that they developed. We aimed
for maximum variety, and selected developers who vary on the following dimensions:
Developers that have (1) developed one app and multiple apps for Hue; (2) apps on
Android, iOS (or both) and other platforms; (3) done many and few updates; and, (4)
popular Hue apps and less well known apps. All interviews were voice recorded, and
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the starting point to further unpack the dynamics around how complement quality is
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Netherlands

Netherlands

Hong Kong

Netherlands

Slovak Republic

US

Czech Republic

Germany

Sweden

US

US

US

Germany

US

Denmark

Netherlands

US

Austria

Country

64

51

59

89

64

96

43

68

53

53

61

71 + 54

43

79

59

56

52

50

59

Duration
interview (min)

Apple & Android

Android

Windows

Apple

Apple & Android

Apple

Apple

Android

Ubuntu

Android

Apple

Apple

Apple

Apple

Apple & Android

Apple

Apple & Android

Apple

Android

platform

3

8

3

3

33

2

5

41

21

4

2

2

5

6

5

19

15

5

2

Number of
apps (total)

4

3

1

1

2

22

2

4

2

1

2

1

1

1

2

5

1

10

1

1

Number of
hue apps

Utilities

Utilities

Tools

Utilities

Utilities

Games

Lifestyle

Music

Lifestyle

Utilities

Utilities

Lifestyle

Lifestyle

Lifestyle

Utilities

Utilities, books

Lifestyle

Music

Utilities

Utilities

type of app

Oct 12, 14

Apr 11, 13

Nov 05, 2013

NA

Mar 03, 2014

Feb 04, 2015

NA

Aug 31, 2015

Oct 25, 2014

Jan 27, 2014

Jul 03, 2014

Dec 02, 2013

Sep 14, 2013

Jul 10, 2014

Apr 29, 2013

Apr 08, 2014

May 09, 2013

Dec 14, 2012

Mar 24, 2014

Jan 16, 2016

Release (first)
hue app

Jul 5, 2016

Mar 14, 2016

Jan 12, 2016

NA

Jun 20, 2016

May 31, 2016

Jul 06, 2016

Jul 10, 2016

Jul 04, 2016

Dec 13, 2015

Jul 01, 2016

Jun 15, 2016

Jul 01, 2016

no update

Jun 25, 2016

Jul 01, 2016

Oct 30, 2014

May 20, 2016

Jun 07, 2016

Feb 23, 2016

Last update
(hue)

US

5

61

Apple & Android

Germany

67

1285 (62)

189

Total (average)
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table 4-1 Overview of third-party app developer interviews

took place through Skype or FaceTime because the app developers lived all around
the world. Directly after each interview the first author wrote short memos (corbin &
Strauss, 2008) with the key insights of each developer’s unique innovation journey,

Data analysis. Where the app data allows us to be precise on what happened
when, the interview data provided detailed information about the rationales behind
certain events and choices. For example, in the interviews we could probe the app
developers about ‘the story behind’ a certain update in their app. Similarly, in the
conversations and interviews with the Philips Hue team members we could reflect
on e.g., choices made with regards to the API. The interview data allowed us to
understand what came before and after, for example in the process preceding the
launch of an app update. We coded for activities (tasks), outcomes and associated
motivations for the different development stages of the app development.
Furthermore, we took into account how these are related to users, other app
developers and the platform owner. To facilitate the discussion among the authors
we visualized these stories over time, plotting the updates with related events on a
timeline. These discussions in turn were invaluable for collective sense making of our
data.
In sum, by having unique access to both internal as well as external innovation
activities, and by combining several sources of data we get a rich understanding of the
Hue platform ecosystem over time. Next we will introduce the Philips Hue platform
ecosystem before we turn to the findings of our analysis.

4.4 The Philips Hue platform ecosystem
When Philips launched the Hue in October 2012, the starter-kit (three bulbs
and the bridge) was sold exclusively in Apple stores. Apple was chosen carefully as
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before moving to more structured analysis of the interviews transcripts.
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which were shared and discussed as a team to familiarize all authors with the data
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a partner, as the target group for Hue was similar to Apple users: consumers who
value high quality and are willing to pay a premium price for intuitive to use products.
Initially the Hue system could only be controlled via the official Philips app for iOS. In
December 2012, Hue also became available in other stores, and could be operated via
an Android app.
By that time a developer community had already emerged even though there
was no program in place to facilitate third-party development:“The hue system came
out without an open API. The system had an API, it just wasn’t published. And over
the six months before it went open, the developer community out there hacked it
and worked out most of it.” (Philips Lighting developer program manager). As the
quote shows, savvy users who had enthusiastically adopted the Hue system saw
numerous opportunities to develop applications and started to collaboratively reverse
engineer the commands sent over the network to control the lights. One of these early
developers explained how this process, also referred to as “sniffing,” worked: “I would
push a button on the official app, and then I saw, if I want to turn the lights yellow, it
[the system] will send this command, and when I make the lights brighter, it will send
another. That’s how we bit by bit figured out.”
Once the developers had accumulated sufficient knowledge of how the Hue
system operated, it did not take long before the first third-party apps appeared that
offered functionality beyond the official Philips lighting app. For example, while the
official app merely offered features for changing light color and intensity and setting
timers, the first third-party app “Hue Disco” lets users sync their Hue lights with the
rhythm and beat of songs.
Although the Hue system initially had no developer program or open interface,
Philips Lighting embraced third-party app development and started offering technical
support throughout the development process and promoted early third-party apps on
social media. Filip-Jan Depauw, one of the two inventors of Hue, reasoned: “So many
people have great and fantastic ideas, why would we not help them materialise them,
enable them? And this should make a difference to our consumers and increase the

functionality of our entire system. And it is proving to be right.”
About half a year after the launch of Hue, in March 2013, Philips released a
designated developer portal with official API documentation and SDKs for developers

potential operational problems: for example, developers were not aware that system
had restrictions on the number of commands Hue could handle per second. For one
developer this led to “quite negative user feedback at the beginning because users
were doing things that led to too many commands per second which then made the
app unreliable.”
For others, releasing the official API documentation was perceived as “sign” of
commitment on Philips Lighting side that triggered serious app development. A
developer recalled: “my interest started to appear when I saw that the API is actually
open and Philips is actually encouraging people to do something with it […] why
would I start developing for something where the company at some point decides,
well we close everything down? That wouldn’t be a good investment.”
From then onwards, third-party app development really took off, resulting
in a steady growth in the number of apps available for Hue on iOS and Android
(see Figure 4-2). In addition, developers have created apps for Windows, Ubuntu,
Chrome, Mac, and contributed libraries and other developer tools. Alongside the
development of new apps, the user-side of the platform took off too: Hue emerged
as the market leader in connected consumer lighting. The users have a large variety
of complementary apps to augment the usability of Hue, increasing the value of
the system as a whole. The following review left by a user on the iOS App Store
reflects the perceived value added by the app developers: “If you have Hue lights
and aren’t using this [third-party] app, you are missing out on a ton of very helpful
customizations. Initially, I wasn’t very impressed with the Hue system until I
downloaded this app - this app DELIVERS! Thank you!”
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to use. By sharing these tools it became much easier for developers to interact with

Total number

0

200

400

600

800

1000

1200

9

0
12

20

0

1
12

20

iOS Apps

Android (Google Play) Apps

iOS App updates

Year - month
Android (Google Play) App Updates

11
11
11
11
12
08
09
03
08
09
02
07
07
10
03
08
02
03
07
01
06
10
08
09
09
10
02
06
07
12
01
01
05
02
12
03
06
12
05
06
05
05
01
04
04
04
04
15 015 016 016 016 016
12 012 013 013 013 013
13 013 014 014 014 014
14 014 015 015 015 015
15 015 015 015 015 015
16 016 016 016 016
13 013 013 013 013 013
14 014 014 014 014 014
20
20
20
20
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
20
2
2
2
2
2
20
2
20
20
2
2
2
2
2

Growth in Hue apps and updates

ORGANIZING ECOSYSTEMS FOR DIGITAL INNOVATION

1400

106

Figure 4-2 Hue app releases on iOS and Android
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Figure 4-3 Hue app updates on iOS and Android
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table 4-2 Types of app updates
Update type

example quotes from release notes

Bug fixing

“Some bugs squashed”
“Crash in section “Groups and Rooms” fixed”
“Random bugfixing”
“Fixed issue with displaying brightness values in color picker”
“Critical bug fix”

Ensuring
compatibility

“Prepared for an upcoming firmware update for Hue”
“All friends of HUE are supported now”
“Support for newest bridges/firmware”
“Tested on Android Marshmallow”
“Added new Bridge Connect code to comply with latest API changes”

Enhancing user
experience

“UI tweaks”
“Added Group to x percent command for more detailed brightness
control”
“Great UI updates plus simplified Nav Drawer”
“Added German, Danish, Dutch and more!”
“Scene overview added for simple and fast selection of scenes.”

Adding new
functionality

“Added new devices compatibility (Mojio, Ecobee, Nest family
(protector and thermostat), Easy bulb lights)”
“New feature: change bulb state on status bar notifications - missed
calls, missed SMS, missed facebook/whatsapp/skype messages etc”
“complete support of Philips Hue Dimmer. All 4 buttons can be
programmed; either manually or with the rule wizard.”
“NeW: experience the iconic Times Square Ball Drop live at home!”
“Added lava lamp and Music widgets!”
“Get your Philips Hue & lIFX bulbs ready for Halloween with the new
scenes in this update!”

4.5 Findings
To ensure an app maintains its integrity and functionality, developers must

substantial part of third-party app development (see Figure 4-3). On average, the
amount of updates is about ten times the number of active apps, and thus increases
strongly with the number of active apps, with some peaks of higher intensity. This is
roughly similar for iOS and Android apps. This indicates sustained efforts to maintain
and improve quality.
To better understand how developers ensure quality over time in the Hue platform
ecosystem, we further unpack the different updating practices. Two updating practices
are associated with ensuring integrity and two with maintaining functionality, that is
bug fixing and ensuring compatibility contributing to the first, and enhancing user
experience and adding new features to the latter (see Table 4-2).

4.5.1 Updating practices to ensure integrity
Bug fixing. When analyzing the vast amount of app version release notes it was
clear that fixing bugs was a recurring theme. Software bugs are mistakes or errors in
the app code that cause glitches in the operation of an app. These may have gone
unnoticed when writing the code and, despite testing, surface when being used. The
resulting problems may vary in urgency. A developer explained how he deals with
fixes: “When I find a bug that needs to be fixed, I will do it, I try. It is nice if they are not
urgent because I can kind of accumulate a list of two or three things that need to be
done and just incorporate that in the next release.”
A major part preceding the actual fix involves engaging in problem solving
activities. Since problems are not always straightforward to solve, it may take up a lot
of time a developer spends on his app after launch. As one developer reflects: “it can
get tedious at points [...] but, in the end, helping the person is the most important part,
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seeing it work for them is really satisfying for me.”
We find that fixing bugs frequently occurs as a result of user feedback, i.e. users
informing the developer that something is not working properly. For example, one
developer notes that when, on the day after a release, he receives “tons of messages”
he knows “something is wrong.” Users reporting bugs is invaluable for the developers
and particular appreciated, as the following release note shows: “This version mainly
contains features/fixes based on end-user requests […] Many thanks to all user for
suggesting improvements and reporting bugs (especially Lennart & Max)” (“Enlighter”,
iOS, version 1.1.2)
Over time, some developers started to actively involve their users in preventative
testing through creating their own “beta-test community”. That is, engaged users
will get early access to newer versions. In exchange, the beta-testers will report any
problems that they detect back to the developer so that these can be fixed before
public release.
ensuring compatibility. Whereas bug fixing actions are targeted at the app
only, ensuring compatibility refers to actions to maintain integrity with the platform
components and interfaces that the app interoperates with. Since the third-party
apps are built on the Hue platform and interact with its interfaces, any update of the
platform potentially affects existing apps. As a result, apps may ‘break down’ and
undermine the integrity of the system when they are no longer compatible with the
evolving platform software. For example, an app that was built for an earlier version
of the Hue bridge firmware, may fail to connect to the latest version of the firmware,
thereby negatively impacting the Hue system as a whole as the following app review
by an unhappy user illustrates: “I don’t expect the world from a Hue app, but I do
expect it to connect to my up-to-date bridge, just as all my other Hue apps do. This
one, does not.” (“Speedy Hue”, July 26, 2016).
Updating is required to keep up with the evolving platform software and
hardware. Since the Hue product platform relies on embedded digital technology,
the core platform components are malleable and can be continuously upgraded by

Philips Lighting: “We did the first software update of a light bulb in 136 years since
they were first invented. That is exciting! What it means is that our app, our cloud,
our bridge and our lamps are not static. That it is something you buy today and every

Although Philips aims to keep the amount of changes that lead interoperability
problems to a minimum, such changes are inevitable at times. In face of such changes,
developers need to update to ensure compatibility with the Hue system. To illustrate,
in one specific case, a developer had created an app that would automatically adjust
the timers to current sunset and sunrise times (a functionality that the official Philips
Lighting app does not offer). The app worked perfectly until Philips Lighting changed
(restructuring) the ‘schedules feature’ that this app relied on early July 2014, as the
developer reflected: “I only knew the app stopped working because some users said
‘hey, my app is not working with my Philips lights!’ And then I thought, wow how
come?! I checked, and realized, the same day: oh there’s an update on Philips. [...]
So if that [user] didn’t write me, the app would have stayed broken for I don’t know
how long...”. The developer had to “to rush over the 4th of July weekend” to restore
integration with the Hue platform. In this case, the breakdown occurred because the
app was out of sync with the platform and the developer had not noticed that the
platform had changed.
At the same time, it happened that Philips Lighting released new hardware that
led to change on the Hue bridge software side, but that they failed to subsequently
inform developers about the implications. The developer program manager recalled
an instance when Philips Lighting introduced a new type of lamp that led to “apps
starting to behave oddly, going all wrong, because [the software] couldn’t recognise
that particular lamp”. The new lamp had “gone right to sales in the shops” and
developers were not notified.
Another platform change that affected a large group of developers was a security
update in April 2016. In an official statement on the consumer webpage (meethue.
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functionality.” (YouTube video of George Yianni, inventor of Hue, February 2014).
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com) Philips Lighting explained: “We are updating the authentication process, which
is the way third-party apps first connect and interact with our lights. By giving new
or updated third-party apps a unique key via the Philips Hue bridge when they first
connect to Philips Hue system, we are further securing third-party app interactions
with our connected lighting system.”
Whereas communication to developers about changes in the past may lacked
behind, in this particular case the Philips Hue team already started months prior to
the update (from September 2015) with repeatedly informing developers about the
upcoming change, so that they could proactively adjust their code base to comply
with the new way of pairing the app with the user’s bridge. This “total head ups” was
positively received by developers; as one developer remarked enthusiastically: “that
was a nicely managed roll out!”
Philips Lighting aimed at minimizing any negative consequences for the users,
and undertook major effort by testing all 200 apps prior to the implementation to
check which developers had ignored their calls for action. These developers were then
traced down and contacted individually. Because Philips Lighting cannot ‘force’ thirdparty developers to update, they had to rely on developers’ commitment their apps.
Despite these efforts, Philips Lighting was unable to prevent that some apps broke
down after the update.
Over time, Philips Lighting increasingly adopted such a more proactive approach
to dealing with the interdependency between their platform and the complementary
apps. The effects this proactive approach are reflected by the relatively low frequency
of app updates around April 2016 as shown in Figure 4-2. In comparison, a peak can
be observed in August–September 2014 where Philips took a more passive approach
that resulted in developers having to reactively comply and update to stay compatible
when Philips introduced new lights and lamps.
Compatibility problems could also arise because users have different setups, i.e.,
using various combinations of lamps and bulbs, with different smartphones, and older
or newer bridge firmware versions. Typically developers can only test their apps using

their own bridge and set of lights: “sometimes for you everything works perfectly, and
then for the person next door, one or two things don’t work so you have always have
to keep trying to understand why is something not working for A, for B, and trying to

explained by the following developer: “I continue to receive those requests like ‘hey
why doesn’t it work with this light here, this product?’ There was a guy from Germany,
he had maybe ten different lamps and many different models, a real Philips fan, has
all the Philips products, and he was constantly getting back to me:‘why you don’t
support all these products?’ [...] ‘I have the Philips Bloom light: why is it not working?’
And most of times I cannot even find that light here in Hong Kong!”
In addition, apps are not only embedded in the Philips Hue platform, but
also other platforms (e.g., iOS or Android platform). Being embedded in multiple
platforms complicates matters for developers. Some apps support other smart home
product platforms in addition the Philips Hue lights, such as switches (e.g., Belkin
WeMo), beacons (e.g., iBeacon, Estimote) and competitor light bulbs (e.g., LIFX). All
these platforms and associated components have their own evolution over time.
Summarized by a developer: “Because I am on four platforms [...] yeah, in terms of
release timing and that sort of thing... But luckily Philips communicates API changes,
and has some degree of backward compatibility. And also a lot of users update to the
latest firmware, so, it’s a lot better than it could be! But it’s always though working
with different hardware and firmware at the same time.”
For users it is often unclear who to “blame” for bugs and breakdowns. Because of
the different interdependencies, users may have a negative user experience. Another
developer noted: “if it’s not working, users usually blame me, the app, I think most
users don’t understand how complex the system and what is involved in it.”

4.5.2 Updating practices to maintain functionality
enhancing the user experience. The third updating practice is enhancing the user
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experience, and refers to the actions taken by developers aimed at improving existing
functionality of the app (e.g., through a simplified and more intuitive user interface or
new icons). As one developer reflected on his app development philosophy: “the user
is not supposed to work for the app, the app is supposed to work for the user.” In the
iterations that followed the initial release of his app, he developed a “completely new
User Interface at [version] 2.0”. In the process of developing this major update (“it took
about almost as long as the first release!”), he asked for assistance of a friend who is
professional a User Interface Designer.
Inspiration for how to enhance the user experience may also come from
limitations of the official Philips Hue app. A developer noted: “[Philips] has great
intentions but [there is] something about their app, the flow, it doesn’t present
information well.” Taking the official app as a starting point, this developer aimed to
constantly improve the user interface in “a clean way.” At the same time, to evaluate
their own app’s user interface, developers consider the official Philips Hue app as as
“a great point to look at, […] it is setting the bar. Philips is saying: ‘this is what an app
should be’.”
Furthermore, developers follow new trends, for example, when iOS7 was released
with a major redesign (“a flat user interface”), many developers followed: “Ready for
iOS7 with a fresh new look” (release note). Similarly for Android: “Switch to Android
Material Design (Android 5.0+)”. Importantly, users provide developers direct feedback
that spurs developers to improve the user experience, for example through questions
from confused users that do no understand how the app is supposed to work. Besides
providing feedback, users can play a key role in improving an app’s user experience
by working directly with developers. For instance, developers improve their apps by
adding different language support for which the developers build on the support from
their user community: “I had Russian user who said: ‘I love [your app], but I wish it
was in Russian, I will translate it for free’. So he did that and then I got some Russian
sales, and then I had an Italian user offering the same thing, and then I had a German
user offering the same thing. It sort of bootstrapped up to the point where I had ten

languages. And then I got addicted to that.”
adding new features. Besides optimizing existing features, developers constantly
add completely new functionality to their existing app over time. For example, a

made lighting setups) is a popular strategy to continually extend an app’s functionality
and may even be part of an in-app purchase strategy (i.e., users having pay to unlock
such new features). Additional functionality may also entail adding integration with
additional smart products (e.g., support for LIFX, a competitor light bulb or other smart
home devices).
In general developers do not aim to compete with Philips Lighting on features: “it
would not be a very bright move for us to try to compete with the people who own
the platform [laughs] I see it as something complementary, I see our app as one of
several must-haves for people who like Hue.” However, as Philips Lighting extends
the features of their own app, they may make certain third-party apps or app features
obsolete, sometimes unintended. To illustrate, one developer, after working through
some technical challenges, already early on released a unique feature in his app that
would enable automatically switching on the lights when a user arrives home. Only
two weeks later, Philips lighting introduced “geofencing” in the official app, a feature
that enabled user to do exactly the same. The developer was a bit “disappointed” at
first but also noted that he “could have expected it.” It pushed him to search for other
opportunities to innovate: “at the point that Philips gets better [...] than my app [...] I
have to try to distinguish myself feature-wise and have totally different features.”
In another case, a developer had to remove a popular feature from his app after
Philips lighting changed the API. His app included a “police preset” which “strobes all
your lights, and three light bulbs alternate red and blue so it looks like an American
police car”. The feature was built on the “points symbol” API feature that was removed
by Philips Lighting in November 2015. On their developer portal Philips Lighting
posted an announcement to inform developers in advance: “[…] This API was never
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intended for use outside of our own controlled experimentation but has been picked
up by a number of applications to create strobe type effects. We have decided not to
officially release this feature in the meantime, and so it has not been well maintained
in the Hue bridge and Hue lights. This has led to it not working on recently released
hue lights and is causing some issues in recent bridge versions. To this end we have
decided that this API will be removed from the Hue bridge starting in API Version 1.11”
Once the developer removed the feature from his app he got quite some negative
user feedback: “I got a lot of support requests saying: ‘I got the new lights, strobing
doesn’t work: one star!’ […] And then [the users] said: ‘but it worked last year?’ And I
have to explain what a firmware update is to those who don’t know. It is a waste of
time that I would rather spend doing other things.” Though the integrity of the app
with the platform was restored, the users lost functionality in the app.
Although some of Philips Lighting’s actions constrain the development of
complementary apps and require additional development work, some actions enable
developers to create new features. For example, when Philips Lighting introduced the
“Beyond light” lamp, a lamp that features multiple bulbs that work in unison, they
also extended the API to enable grouping lights. The “groups API” was created, and
opened up new opportunities for app developers. For example, one developer used
it to change all lights with just one command. It helped in overcoming a “limitation
that had been holding me back”, according to the developer. He was trying to change
multiple light bulbs with music, but sending commands to individual bulbs resulted in
a “huge latency issue”. When it was possible to use groups “it made it a lot easier to
give a nice experience.”
Besides that users play a key role in detecting bug and interoperability issues,
perhaps even more importantly, users contact developers with explicit suggestions
for additional functionality. For example: “I receive all kinds of ideas […] some are very
good, [and] make total sense. I can give you many examples! [...] because people
always said: ‘Hey is there a way to backup? Because every time I install an app I
have to enter everything again.’ So, I included this feature where you can backup and

restore using iCloud.”
Every time a developer has to decide whether to adopt the suggested feature.
Even though it might be a functionality that they would never think of adding

he felt that his “app was not spectacular in any way”. In deciding which features to
develop, he relied on user feedback. As he reflected: “because of the feedback from my
proof of concept video I decided to implement it in the app. […] Personally, I don’t like
voice control! [laughs]”

4.6 Discussion
We undertook a study of the Philips Hue ecosystem to investigate how quality
of complementary products is ensured over time. Our analysis of the Philips Hue
platform and associated third-party apps released in the past four years revealed
that third-party developers need to update regularly to maintain quality in the form
of integrity and functionality. We identified four types of updating activities: bug
fixing, ensuring compatibility, enhancing user experience, and adding new features.
Although it is entirely up to independent developers to decide what and when to
update, our analysis shows that all ecosystem actors were involved in these updating
practices but in different ways (we summarize the roles of the different actors in Table
4-3).
Notably, we find that users play an active role in assisting and guiding developers
by detecting and reporting integrity issues with the app. Such problems can be bugs
that have to do with mistakes in the app’s code base, or interoperability issues that
emerge as a result of changes in the platform or platform interfaces. Philips Lighting,
as the platform owner, is not such much involved in bug fixing, however, their role
is key in ensuring compatibility. In particular as they are in control of the platform
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mistakes and errors in the
app’s code base

Complementor role (thirdparty app developers)
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features to developers
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issues to developers
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participates in betatesting

User role
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by enveloping features and
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opportunities for development
by providing new APIs and
hardware

(indirect) First-party app
provides a benchmark for user
experience of third-party apps;

Releasing new hardware and
software, and API changes.
Inform and instruct developers
(and users)

-

platform owner role (philips
Lighting)
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table 4-3 Overview updating practices and actors’ roles

interfaces, they play an important role in informing developers well in advance about
upcoming platform changes so that developers can anticipate such changes and the
user experience is not negatively affected by such changes.

turn use such input by incorporating additions or through developing ‘on demand’.
Besides that users may have ideas and/or expertise beyond the developer’s creativity
and skills, the feedback from users helps developers to focus and prioritize their
backlog of things to develop.
The platform owner in turn plays an important role in both constraining and
enabling the continuous improvement and development of (new) features in
complementary apps. Recall how Philips constrained developers by introducing
formerly distinctive features of third-party apps in their own app and how they
removed API features that limited the features that developers could realize and how
they enabled developers in developing new features by introducing new hardware,
software, and API features.

4.6.1 Implications
Our findings have several implications. First, we show that platform ecosystem
actors become increasingly interdependent. Ensuring the quality aspect becomes
an ongoing concern for all actors on the platform, including platform owners,
complementors, and users, and each of them increasingly depends on the others.
Recall how developers relied on the tools provided by platform owners (such as
specific API features) and how users rely on the features provided by complementors
for using their entire Hue system. The more external developers have complemented
apps and the more active users of the system, the more value they may deliver, but
also the more they need to be taken into account. This complicates the challenge
to ensure quality for platform owners. In particular, because complementors work
autonomously from the platform owner, there is little control over their activities.
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improvements to existing features as well as asking for new features. Developers in
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In maintaining functionality, users directly engage with developers by suggesting
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Yet, ensuring high quality complements is not a one-off task, but instead requires
sustained engagement from the complementors.
Second, we show that users take on an important role in the platform
ecosystem, one that is thus far overlooked because the current platform literature
has mainly investigated interactions between platform owner and complementors
(e.g., Boudreau, 2010). The Philips Hue case emphasized the role that users play
in facilitating the ongoing process of ensuring quality. Users of an app become an
important actor as they report issues to the developer. Besides that, developers gain
much user intelligence that facilitates the development of additional, new features and
functionality, as well as enhances the app’s user experience.
An implication for platform owners is that they should also take into account
the role of the users in how to orchestrate the platform ecosystem. Instead of
seeing complementors and users as two separate sides of the platform, there is
‘hidden’ interaction going on that is beyond the scope of the platform owner. Thus,
in addressing either groups of actors of the platform ecosystem, it is important
to consider the potential indirect effects a change or innovation has on the other
parts of the platform. The tuning that takes place in the interactions between users
and complementors (e.g., direct user feedback and feature requests) prove to be an
important driver for continuous innovation by complementors.
Third, we show that complementors employ both reactive and anticipatory
practices to deal with interdependencies between their complements and the platform
ecosystem. In reactive updating practices the developers solves a problem after a
breakdown surfaces. For a better user experience, such breakdowns are best avoided
upfront (i.e., before the app is released). The app developers in our study tried to
anticipate crashes through inviting users to participate in beta-testing before the
actual release of a new version.
Relatedly, we found that when the platform owner takes a proactive role, it
facilitates complementors in minimizing reactive fixing. That is, when a platform
owner informs complementors of upcoming changes, complementors can proactively

act upon them to prevent complements from breaking down. The Hue case showed
that Philips’ actions as a platform owner vis-a-vis complementors became more
proactive over time (e.g., recall that Philips started to update developers of upcoming

acted proactively by updating their apps before integrity issues could surface.
Fourth, our findings show that even if these dependencies are proactively
addressed by platform owners and complementors, not all potential quality issues can
be anticipated. How apps interact with the platform depend upon the particularities
of users’ situations like their version of the bridge software, lamps, or smartphone
operating system. Moreover, the quality requirements of integrity and functionality
may pose conflicting demands.
Fifth, our findings show negative aspects of network externalities. Typically,
platform researchers have analyzed network effects as positive forces, assuming that
more users and complementors provide more value (Boudreau, 2012; Katz & Shapiro,
1986). However, when complementary products are of low functional quality or
break down, this may negatively affect the value that users experience. Because such
negative experiences are rooted in the interdependencies between the ecosystem
actors, it may backfire on those actors, even if this is not deserved. For instance,
users may blame the platform owner when a complement does not work properly,
even though the platform owner does not control the complement. Vice versa, users
could blame app developers for app failures although these might have been caused
unintendedly by platform owner actions. Ecosystem participants need to actively
manage these perceptions. For instance, Philips as platform owner communicated
which apps were not updated to incorporate platform changes although developers
had been notified and instructed. Thus, when the user experience is distributed
over the ecosystem, the platform owners need to educate users on these roles and
dependencies in the ecosystem.
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prevents complements from breaking down, depends on whether developers also

CHAPTER 4 GARDENING A THOUSAND FLOWERS: ENSURING COMPLEMENT QUALITY OVER TIME IN THE PHILIPS HUE ECOSYSTEM

changes in the API well in advance). Whether such a proactive approach indeed
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4.6.2 Limitations and boundary conditions
Our study has a number of limitations that need to be considered. First, we have
mainly considered the role of Philips as platform owner and Hue as platform. However,
third-party developers also depend on other platform (owners) such as smartphone
operating systems. Future research is needed to take such interdependencies also
into consideration. Second, we only considered app updates as indicator of actions to
ensure the quality of complements. However, the experience of quality goes beyond
updates only. For instance, the overall user experience may also be improved when
platform owners offer information or when developers provide technology support.
A possible boundary condition to be explored is the digital nature of the platform
and complements. In our study the complementary products consist of apps, which
can be reprogrammed even after they have been released. Therefore, updating
complements is relatively easy. Although many platforms are fully or partially digital
in nature, this does not hold for all platforms. Therefore, future research is needed
whether similar processes can be found for hardware complements.

