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1 Introduction

In the software industry, more and
more products are offered as systems
that are composed of complementary
components. Certain components con-
stitute the core product which is the
center of a so-called “Software Ecosys-
tem” (SECO). In addition, complemen-
tary components are offered by indepen-
dent vendors (Bosch 2009, p. 1). SECOs
are generally defined as “a set of ac-
tors functioning as a unit and interact-
ing with a shared market for software and
services, together with the relationships

among them. These relationships are fre-
quently underpinned by a common tech-
nological platform or market and operate
through the exchange of information, re-
sources and artifacts” (Jansen et al. 2009,
p- 35). The idea to offer software sys-
tems based on core products combined
with complementary solutions from an
ecosystem is applied in both the business-
to-business (B2B) and the business-to-
consumer (B2C) sector. Examples in the
B2C sector are Apple with its App Store,
Google with its Android Marketplace and
Microsoft with its Windows Phone Mar-
ketplace. The App Store is the biggest
SECO of these examples having sold 160
million consumer devices (so-called i0S
devices; as of December 2010) and with
70.000 independent vendors participat-
ing in the US App Store.! In the B2B sec-
tor, several providers pursue similar ap-
proaches. Companies like salesforce.com
with AppExchange, SugarCRM with Sug-
arExchange, NetSuite with SuiteApp.com,
Google with the Google Apps Marketplace
and Microsoft with Pinpoint run market-
places to supplement their products with
complementary applications. These ap-
plications are either offered by the respec-
tive company itself or by independent
vendors.

In the existing literature, different types
of actors in a SECO are identified and
differentiated into “hubs”, “niche play-
ers”, and “customers” (Iansiti and Levien
2004, pp. 5 and 9). While the hub
provides the software platform? as the
SECO’s core product, niche players of-
fer specialized products around the core,
typically sold via marketplaces like the
App Store. Although in most cases niche
players are numerous, their influence on
the SECO is generally limited. Depend-
ing on the strategy followed by the hub,
three different roles of the hub can be
distinguished: the “keystone”, the “phys-
ical dominator”, and the “value domina-
tor”. While keystones are characterized by
the benevolence of their behavior, physi-
cal and value dominators try to dominate
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a large percentage of the offered prod-
ucts in SECOs or of their value respec-
tively (Iansiti and Levien 2004, pp. 6-9;
Bosch 2009, p. 7). In literature, the char-
acteristics of SECOs (e.g., the composi-
tion of the SECO in terms of actor types,
entry barriers, and robustness of the sys-
tem; cf., for example, Jansen et al. 2009)
and the motives of its actors, as, for exam-
ple, market access from the perspective of
the niche players (e.g., Hilkert et al. 2010)
have been analyzed.

2 Software Ecosystems from
a Network Effect Perspective

An important underlying economic con-
cept of SECOs is described in the the-
ory of so-called two-sided markets. Rys-
man (2009, p. 125) defines these as mar-
kets “in which (1) two sets of agents in-
teract through an intermediary or plat-
form, and (2) the decisions of each set of
agents affects the outcomes of the other
set of agents, typically through an ex-
ternality” Within SECOs, the two actor
types, niche players and customers, each
constitute one side of the market. Based
on the interaction within and between
the two sides, so-called network effects
occur. Network effects are present when
the utility of an item depends on the
number of customers using this good. In
the context of two-sided markets both
consumers and niche players can be con-
sidered as users. Literature distinguishes
between direct and indirect network ef-
fects (Katz and Shapiro 1985, p. 424;
cf. Fig. 1). While direct network effects
occur on the same side (e.g., by a data
exchange between consumers), indirect
network effects occur on the respective
other side of the two-sided market (e.g.,
caused by an increase of complementary
niche solutions offered).

Figure 2 shows the number of niche
solutions in the B2B marketplaces pre-
sented above.? For AppExchange and Net-
Suite the initial publication dates of niche

Determined by means of the “Framework for automated Data Collection in Online Marketplaces” (FADOM) as of beginning of March 2011.
2Evans et al. (2006, p. vii) describe a software platform as “a software program that makes services available to other software programs through

Application Programming Interfaces (APIs).”

3The data are collected weekly by FaADOM since 2010. For every marketplace only Software as a Service products are considered (e.g., the category
“Online Application”) for reasons of comparability. The data for Pinpoint refer to the US version. The gap at AppExchange results from a deficient
data collection on 2010-11-15 which was not included in the evaluation.
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Fig. 1 Direct and indirect network effects

solutions are publicly available. There-
fore, the time period before our first col-
lection (marked by vertical black lines)
can also be shown. While analyzing the
data, we noticed that already at the time
of the launch of the marketplace sales-
force.com offered a significant amount
of niche solutions itself via so-called
dependent niche vendors (compare the
curve “AppExchange” with the curve
“AppExchange — independent niche play-
ers only”).* Furthermore, in the follow-
ing, constantly new niche solutions are
offered by salesforce.com on AppExchange
(notice the increasing distance between
the two curves for AppExchange). How-
ever, for all other examined hubs the per-
centage of own niche solutions offered is
low compared to the entire number of
solutions in the respective marketplace
(<1.35%).

A possible explanation for sales-
force.com’s approach can be the so-called
“chicken and egg problem” which re-
sults from indirect network effects on
two-sided markets (Katz and Shapiro
1994, p. 102). Typically, at the time of
a SECO’s market-launch, neither niche
players nor customers are present: While
niche players take into account the num-
ber of potential customers for the de-
cision whether to participate in a mar-
ketplace, the customers preferably join
marketplaces which offer a large number
of complementary solutions. Therefore,
it is difficult for a hub to gain both niche
players and customers. From the hub’s
perspective, an approach to solve this
problem during the launch phase of a
marketplace, is presented by offering own
niche solutions (e.g., Katz and Shapiro
1994, p. 102; cf. Fig. 2). Thus, the attrac-
tiveness of the platform as perceived by
customers can be enhanced.

Multi-homing is a further aspect dis-
cussed in the context of the theory of
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two-sided markets. It can be defined as
the strategy of vendors or customers to
use more than one platform in order to
reach more customers or to use more
niche solutions respectively (Armstrong
2006, p. 669).

Figure 3 shows the relations of the re-
spective niche players (circles)® to the
considered hubs (squares) for the exam-
ined B2B environment, i.e. the presence
of at least one niche solution offered by
the respective niche player in the respec-
tive marketplace. The dependent niche
players are depicted by means of the pat-
tern of the respective market. It is strik-
ing, that the niche player salesforce.com
(small checked circle) is the only depen-
dent vendor active in two marketplaces.
Furthermore, we note that none of the
vendors offer solutions in all five exam-
ined marketplaces. Only three vendors
are active in four marketplaces, while six
vendors are active in three marketplaces.
73 vendors offer applications in two mar-
ketplaces. In the context of B2C SECOs
multi-homing can be observed on the
vendor side as well. For example, niche
solutions of the social network Facebook
or the game Flight Control are offered for
various SECOs.

3 Design Options of a Hub

When it comes to providing a platform
and possibly a marketplace for niche so-
lutions, from the hub’s perspective sev-
eral design decisions have to be taken, es-
pecially concerning the openness of the
software platform, the management of
the niche players and the revenue model
(Buxmann et al. 2011, pp. 197-203; Ro-
son 2005, p. 146).

3.1 Openness of the Software Platform

The openness of a software platform par-
ticularly refers to the degree of restric-
tions with respect to development, com-
mercialization, and use of the platform.
A platform is said to be completely open
if no restrictions concerning the men-
tioned aspects apply. Furthermore, a dif-
ferentiation between horizontal and ver-
tical openness can be made (Eisenmann
et al. 2009, pp. 131-133).

Horizontal openness describes the re-
lations of the hub to other platforms.
Apart from licensing new platform op-
erators and including platform sponsors
which participate in the further develop-
ment of the platform, it is an important
design decision whether to make the plat-
form compatible with other platforms
(Eisenmann et al. 2009, pp. 137-142). In
this context, compatibility is defined as
the ability to integrate niche solutions
of competing platforms into the own
platform (Katz and Shapiro 1985, p. 425).

While horizontal openness refers to the
relations with other platforms, vertical
openness affects the relations of a hub
with the niche players. Design decisions
concern backward compatibility (secur-
ing the functioning of existing niche solu-
tions in updated platform versions), the
ex post integration of (mostly success-
ful) niche solutions into the platform (in-
corporation of functionalities of a niche
solution into the functions of the plat-
form; hereby, the respective niche solu-
tion might become obsolete for the con-
sumer) as well as the exclusiveness of
niche solutions. In this context, exclusive-
ness stands, for example, for the contrac-
tual inhibition of multi-homing on the
vendor’s side. For the hub, the advantage
of such a strategy is the fact that certain
niche solutions are available to the con-
sumers only on its own platform. An-
other aspect is the exclusion of rival niche
solutions. This gives niche players the ad-
vantage of securing a business segment
for their own niche solution exclusively
(Eisenmann et al. 2009, pp. 143-146;
Cusumano and Gawer 2002, p. 53).

We can illustrate the development of
vertical openness by the example of Ap-
ple’s 10S platform. When the iOS plat-
form was launched, it was only avail-
able for Apple’s own niche solutions.

4The mapping of dependent vendors was conducted by name of the vendor. The three vendors “Force.com Labs® (246 niche solutions),
“salesforce.com” (10 niche solutions) and “Salesforce.com Foundation” (5 niche solutions) could be identified as dependent niche vendors.

>The bigger, the more niche solutions; the size of the biggest, checked circle — Force.com Labs — was reduced due to the large number of niche
solutions. Note that the positions of the circles in the figure have no meaning.
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Later on, with the launch of the App
Store, it opened up for niche solutions
of independent vendors. Since then, Ap-
ple takes the role of a so-called “gate-
keeper”, as it verifies niche solutions be-
fore their obligatory release in the App
Store. While, for example, the release of
Google Voice was delayed for a long time,
other applications were completely re-
jected by Apple. Furthermore, the iOS
platform relies on its own development
environment so that niche solutions can-
not be transferred to or from compet-
ing platforms without adjustments (cf.
horizontal openness).

3.2 Management of Niche Players

Due to the increasing enhancement of the
hub’s core product through niche solu-
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tions, handling of niche players gains in
importance for the hub (Yoffie and Kwak
2006, p. 90). On the one hand, the hub
has to determine the boundaries of the
SECO, i.e., apart from specifying the core
product (e.g., the platform and the asso-
ciated marketplace) it is necessary to de-
termine geographic boundaries or licens-
ing rights for the niche players. Another
aspect in this context is the degree of sup-
port for niche players which is expressed,
for instance, in sharing intellectual prop-
erty with them or in communicating
long-term development plans (Jansen et
al. 2009, pp. 36-43).

The management of niche players in-
fluences their composition. Figure 4 ex-
emplarily shows the development of the
niche players’ composition for the Apps
Marketplace and AppExchange over time.
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For example, whereas 370 vendors (i.e.,
72.1%) offer one niche solution, 74 ven-
dors offer two niche solutions on AppEx-
change. Similar percentages of vendors
offering only one niche solution apply
to the Apps Marketplace (84.0%), Pin-
point (85.5%), SugarExchange (81.0%)
and SuiteApp.com (78.8%). In general,
two growth types can be distinguished for
the total number of niche solutions: on
the one hand, growth due to new ven-
dors, on the other hand, growth due to
new niche solutions by vendors which
already participate in the marketplace.
While, as of 2010-05-17, 81.8% of the
vendors in the Apps Marketplace offered
only one niche solution, on 2011-02-28
the percentage had grown to 84.0%. On
AppExchange the corresponding percent-
age only varied slightly around 73.7% un-
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til the end of November 2010. This indi-
cates that the Apps Marketplace grows via
new niche vendors, whereas AppExchange
expands with a combination of new ven-
dors (with new niche solutions) and ven-
dors with new niche solutions who also
previously were active on the platform.

3.3 Revenue Models

In the existing literature, two different
perspectives on revenue models in a
SECO can be identified. On the one hand,
hubs and niche players offer their prod-
ucts to the consumer at a certain price

a4

(Lehmann and Buxmann 2009, p. 452).
On the other hand, from the hub’s per-
spective, the price model for niche play-
ers and their products respectively consti-
tutes an important design decision (Ro-
son 2005, p. 146). In this context, lit-
erature frequently distinguishes between
fixed and variable price models (e.g., Ro-
chet and Tirole 2003, p. 1010). This fun-
damental differentiation is also of im-
portance in practice. For example, in the
App Store each vendor has to pay a fixed
charge (99 USD per year) and 30% of rev-
enue obtained from niche solutions. For
AppExchange there is no charge per ven-
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dor. However, the costs for the authoriza-
tion process of a commercial niche solu-
tion amount to USD 300 in the first year
and USD 150 annually from the second
year. In conclusion, it seems with regard
to the considered design decisions that
providers of new SECOs merely imitate
successful models. A possible explanation
may be that the development of theo-
ries explaining the interdependencies be-
tween the design decisions of a SECO
(Sect. 3) and the success of an ecosystem
is still subject to current research.
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