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ABOUT THE PROJECT

This report was conducted under the Platform Value Now project funded by Finland’s Strategic Research Council. Platform
Value Now will focus on understanding the fast emerging platform ecosystems, their value creation dynamics and require-
ments of the supportive institutional environment. We will analyze ecosystems with systems tools and develop new methods
for platform-centric ecosystems management. Data collection is based on active scanning of global technology and platform
ecosystems and fast solution oriented case experiments with Finnish corporations and policy planners. The aim of the project

is to operationalize the collected understanding into a Platform Profile framework that will enable more efficient method and
tool development for ecosystem management.
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Platform Evolution:

Coevolution of Platform Architecture, Governance, and
Environmental Dynamics

Amrit Tiwana University of Georgia
Benn Konsynski Emory University
Ashley A. Bush Florida State University
Forthcoming in Information Systems Research

Abstract

The emergence of software-based platforms is shifting competition
towards platform-centric ecosystems, although this phenomenon has not
received much attention in information systems research. Our premise is
that the coevolution of the design, governance, and environmental
dynamics of such ecosystems influences how they evolve. We present a
framework for understanding platform-based ecosystems and discuss five
broad research questions that present significant research opportunities for
contributing homegrown theory about their evolutionary dynamics to the
IS discipline, and distinctive IT-artifact- centric contributions to the
strategy, economics, and software engineering reference disciplines.

Keywords: Platforms, ecosystem, architecture, modularity, environment,
evolutionary dynamics, coevolution, governance

1. INTRODUCTION

Platform-based software ecosystems such as the Firefox browser and its
8,000 add-on “extensions” or Apple’s iphone operating system (10S) and
its 140,000 “apps” are emerging as a dominant model for software
development and software-based services. Unlike traditional software
development, they leverage the expertise of a diverse developer
community—with skills and an appreciation of user needs that platforms
owners might not possess—to creatively develop new capabilities
unforeseeable by the platform’s original designers. The notion of
platforms refers to disparate things in marketing (product lines), software
engineering (software families), economics (products and services that
bring together groups of users in two-sided networks (Eisenmann, Parker



and van Alstyne 2006)), information systems (infrastructural investments
(Fichman 2004)), and industrial organization (forming systems (Katz and
Shapiro 1994)). Building on the Baldwin and Woodard’s (2009) synthesis
of the commonalities across these conceptualizations, we define a
software-based platform as the extensible codebase of a software-based
system that provides core functionality shared by the modules that
interoperate with it, and the interfaces through which they interoperate
(e.g., Apple’s 10S and Mozilla’s Firefox browser). We define a module as
an add-on software subsystem that connects to the platform to add
functionality to it (e.g., iphone apps and Firefox extensions). We refer to
the collection of the platform and the modules specific to that platform as
that platform’s ecosystem (Cusumano and Gawer 2002). (Figure 1
illustrates these distinctions, with the corresponding definitions in Table
1.) This combination of the platform and modules idiosyncratic to that
platform can create formidable competitive barriers for rival platforms.

 Competing Ecosystem !
Competing Ecosysem '

. ,
m Ecosystem

Figure 1: Elements of platform-centric ecosystems.
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Software platforms present a significant challenge and opportunity for IS
research for six reasons.

First, competition is increasingly shifting towards competing platform-
centric ecosystems (Katz and Shapiro 1994), unlike standalone systems
that have been the mainstay in the IS systems development literature. This
trend is pervasive in browsers (e.g., Firefox, Chrome, and Opera),
smartphone operating systems (iphone, Android), Web services (Google
Payments, Amazon Elastic Cloud), social media (Facebook, Apple’s
Ping), marketplaces (SABRE, eBay), and gaming consoles (Xbox, Apple’s
ipod Touch, Sony Playstation). Second, the conventional notion of firm
boundaries is expanding to harness outside expertise and ingenuity on an
unprecedented scale (e.g., over 100,000 developers for the iphone OS). In
contrast, the IT-line function interface within the firm has historically been



the locus of IS innovation in IS research. Prior IS development research
cannot readily be applied here because conventional coordination
mechanisms are not scalable to this magnitude. Third, technical
architectures and organizing principles of these platforms jointly determine
their evolutionary trajectories, which in turn influence platform
differentiation. Systems markets such as ecosystems are also inherently
dynamic (Katz and Shapiro 1994). However, the IS literature focuses on
explaining conventional notions of performance emphasizing
predictability rather than explaining how systems evolve over time
(Orlikowski and Iacono 2001), and the dynamics of their evolutionary
trajectories also remain understudied in management research (Schilling
2000). Even though the importance of architecture is acknowledged in
practice, very little attention has been paid to incorporating it in IS theory
development. Although platform ecosystems function like markets in
terms of involving module developers, they are rarely spot transaction
oriented and require substantial coordination (Katz and Shapiro 1994).
When or how their architecture facilitates such coordination has received
limited research attention. Fourth, governing platforms requires a delicate
balance of control by a platform owner and autonomy among independent
developers. Neither the IS controls literature nor the IT governance
literature addresses this tension. Fifth, platforms do not exist in vacuum
and how well or how poorly they respond to the dynamics of their
environment can be influenced by platform designers’ technical choices.
Finally, the IT artifact has historically tended to disappear from view,
treated as a monolithic blackbox, or become the omitted variable
(emphasis in original) (Orlikowski and Tacono 2001). Platforms offer the
IS discipline an unusual opportunity to bring the IT artifact into the core of
theory development about how platforms evolve and contribute unique
insights distinctive from strategy, economics, and software engineering.
These issues are particularly germane to IS because understanding how
platforms evolve without considering their technical design attributes and
relying solely on non-IS perspectives can mislead one into overlooking the
important interactions of the IT artifact with its internal and external
environment.

The overarching objective of this commentary is to identify underexplored
questions about how the coevolution of endogenous design and
governance choices by platform owners and the dynamics of their
exogenous environment influences their evolutionary dynamics. Although
platforms compete for both users and developers, in this commentary we



focus exclusively on the supply (developer) side rather than demand
(consumer) side of platforms; software-based platforms (excluding
hardware-based ones); and on those that are two-sided markets connecting
platform-specific module developers to end consumers (thereby excluding
IT platforms that firms build primarily for their own use, intermediaries,
and one-sided markets).

The remainder of this commentary proceeds as follows. In §2 we identify
five broad research questions on how the coevolution of the endogenous
choices by platform owners and their exogenous environment influences
the evolutionary dynamics of ecosystems and modules over the different
temporal horizons described in §3. We discuss four theoretical lenses for
constructing causal linkages from platform architecture, governance,
environmental context to its evolutionary dynamics at both ecosystem and
module levels in §4. In §5, we describe the potential theoretical
contributions from tackling these research problems.

2. PLATFORM DESIGN, GOVERNANCE, AND THEIR
ENVIRONMENT

We develop the overarching idea that the evolutionary dynamics of
platform-based ecosystems and their modules is influenced by the
coevolution of the platforms owners’ choices endogenous to the ecosystem
(e.g., platform architecture and governance) and the environmental
dynamics exogenous to the ecosystem. We identify five broad research
questions stemming from this tripartite coevolution perspective. Each
research question can be studied either at the ecosystem or the module/
platform level of analysis, with different causal explanations and potential
contributions.

Figure 2 presents a research framework that provides a roadmap for the
subsequent discussion. The overarching research problem illustrated by the
framework is about how the coevolution of platform owners’ choices
endogenous to an ecosystem and its exogenous environmental dynamics
influences the evolutionary dynamics of ecosystems and modules. The
framework 1s not intended to be exhaustive, but representative. We first
describe elements of platform architecture, governance, environmental
dynamics, and their coevolution. These constitute the core elements of the
research problems corresponding to our five research questions discussed
here. We then describe different facets of evolutionary dynamics spanning
different timeframes that can be studied at either the ecosystem or module



level, each potentially leading to different but complementary
contributions. We then discuss four theoretical lenses that we believe can
provide the starting point for theoretically developing middle-range
explanations for how architecture, governance, and environment—and
their fits and misfits—influence their evolutionary dynamics. We illustrate
with representative exemplars how each perspective can be invoked in
theory construction using selective combinations of elements from the left
and right side of Figure 2.

Table 1: Definitions of core concepts underlying software platform-centric
ecosystems

Concept Definition Representative
References
The extensible c<_>debase ofa so.ftwa?e—based (Baldwin and Woodard
system that provides core functionality shared by :
Platform ) o 2009; Eisenmann et al.
the modules that interoperate with it, and the 2006)
interfaces through which they interoperate.
Module An add-on software subsystem that connects to the | (Baldwin and Clark
platform to add functionality to the platform. 2000; Sanchez and
Mahoney 1996)
Ecosvstem The collection of the platform and the modules (Cusumano and Gawer
y specific to it. 2002)
Specifications and design rules that describe how .
Interfaces the platform and modules interact and exchange (Katz and Shapiro 1994)
information.
A conceptual blueprint that describes how the (Baldwin and Woodgrd
. . . : 2009; Katz and Shapiro
ecosystem is partitioned into a relatively stable
. 1994; Sanchez and
Architecture platform and a complementary set of modules that .
: Mahoney 1996; Ulrich
are encouraged to vary, and the design rules
Ny 1995)
binding on both.
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Figure 2: A framework for studying platform evolution.
2.1. Platform Architecture

We define platform architecture as a conceptual blueprint that describes
how the ecosystem is partitioned into a relatively stable platform and a
complementary set of modules that are encouraged to vary, and the design
rules binding on both (see Fig 1) (Baldwin and Woodard 2009; Katz and
Shapiro 1994; Sanchez and Mahoney 1996; Ulrich 1995). A platform’s
architecture therefore partitions the ecosystem into the platform codebase
that ideally exhibits low variety and high reusability and modules that
exhibit high variety and low reusability within the ecosystem (Baldwin
and Woodard 2009). The first set of fertile research opportunities exist
around the research question about how platform architecture influences
the evolutionary dynamics of ecosystems and modules in platform
settings?

The challenge is that platform architectural choices—often irreversible—
must accommodate changes unforeseen at the time that it was created
(Baldwin and Woodard 2009). They must permit changes to individual
modules without compromising their ability to function together again; we
therefore label this problem as the Humpty Dumpty problem. The business
ramifications of architectural choices are long-lasting as a platform owner
can be locked into them for a substantial period of time (Pil and Cohen



2006). An ideal architecture should support variety in the present and
evolvability over time (Baldwin and Woodard 2009). The properties of
platform architecture can be studied from three distinctive perspectives: (a)
decomposition, (b) modularity, and (c) design rules.

a. Decomposition refers to how the form and function of a platform’s
ecosystem is broken down into constituent atomic subsystems (Simon
1962). It defines which subsystems and functionality are part of the
platform codebase and which ones reside outside it, and their separability
(Schilling 2000). A platform ecosystem can hierarchically be decomposed
into smaller subsystems until further decomposition no longer aids
description and comprehension (this “atomic” level is subjective). The
number of subsystems into which a platform or module can be partitioned
represents its  span  (Simon 1962). Decomposition minimizes
interdependence among the evolution processes within components of the
ecosystem, supporting change and variation and also helps cope with
complexity. But it comes at an upfront design cost and can also
irreversibly constrain or overly expand the scope and span of an
ecosystem’s individual components. These tensions have evolutionary
consequences as we subsequently discuss.

b. Modularity refers to the degree to which changes within a subsystem
do not create a ripple effect in the behavior of other parts of the ecosystem
(a behavior known as encapsulation). In contrast, low modularity can
result in wide-ranging, unpredictable ramifications of any change in the
ecosystem (Baldwin and Woodard 2009). Architectures can range
anywhere along a continuum of perfectly modular to perfectly integral
(Ulrich 1995). Modularity can be achieved by increasing decoupling
between modules and through platform-module interface standardization.
Decoupling describes a behavior when internal changes in a module or the
platform do not affect the behavior of other parts of the ecosystem.
Decoupling therefore hides intra-module decisions from the rest of the
ecosystem, emphasizing only its externally-visible properties. Interface
standardization represents the degree to which a module interacts with the
platform using stable, well-documented, and predefined standards (e.g., by
use of application programming interfaces (APIs)). Standardization
therefore decreases asset specificity of modules (Schilling 2000). Although
the modularity literature asserts that modularity decreases coordination
costs and transaction costs across the module boundary (Baldwin 2008),
this premise is yet untested. On one hand increasing modularity can
decrease coordination costs among constituents of a platform’s ecosystem,



frees up cognitive resources of developers to focus on more challenging
problems, makes interfirm ignorance valuable (Tiwana 2008a), and
encourages even greater specialization that drives development of
capabilities among ecosystem constituents. On the other hand, it can also
facilitate imitation, progressively erode the distinctiveness of modules and
ecosystems (Pil and Cohen 2006), narrow the scope of learning by
platform owners, and cause the loss of the synergistic specificity (Schilling
2000). (Synergistic specificity refers to the degree to which a platform
achieves increased functionality by its modules being specific to each
other.) A related issue that is beyond the scope of this commentary but
nevertheless important is interdependence among ecosystems (e.g., a
module in one ecosystem might be the platform of another).

c. Design rules refer to the rules that platform owners expect module
developers to obey to ensure interoperability with the rest of the ecosystem
(Baldwin and Clark 2000; 2006). Two properties of design rules are
critical—how stable they remain over time relative to the platform and
their versatility (Baldwin and Woodard 2009). Stability of design rules
ensures that module developers who join the platform at different times
can make the same assumptions about other parts of the ecosystem without
needing to verify those assumptions. However, such stability also means
that the properties of design rules cannot adapt over time (e.g., PC VGA
standards have persisted for 30 years), which requires that they also be
versatile. Versatility means that they must not overly constrain modules in
ways that decrease variety and flexibility of the ecosystem as a whole.
Therefore, platform owners face a challenge in how to make design rules
stable enough to sufficiently constrain developers’ yet versatile enough to
not overly constrain them.

2.2. Platform Governance

We define platform governance as who makes what decisions about a
platform. The second set of research opportunities exist around the
research question about how platform governance influences the
evolutionary dynamics of ecosystems and modules in platform settings? A
central governance challenge i1s that a platform owner must retain
sufficient control to ensure the integrity of the platform while
relinquishing enough control to encourage innovation by the platform’s
module developers. As a platform can have too much, too little, or the
theoretically-elusive “just right” level of governance, we label this the
Goldilocks Governance Problem. A platform’s governance design can be



studied from three distinctive perspectives: (a) decision rights partitioning,
(b) control, and (c) proprietary versus shared ownership. These
perspectives  theoretically translate to governance by sharing
responsibilities and authority, governance by aligning incentives, and
governance by sharing stakes.

a. Decision rights partitioning refers to how decision making authority is
divvied between the platform owner and module developers. Decision
rights simply refer to who has the authority and responsibility for making
specific decisions. Distinguishing among three broad classes of decision
rights would be instrumental in future theory development: (a) What a
subsystem should do (e.g., features and functionality), (b) Zow it should do
it (e.g., design, concept implementation, and user interface), and (c) who
controls the ecosystem’s internal interfaces.' Interfaces can be longer-
lasting and more stable than the platform itself, and they define the
boundaries of modules (Baldwin and Woodard 2009). Control over
interfaces amounts to control over the platform and its evolution (Baldwin
and Woodard 2009), and is particularly germane to understanding decision
rights beyond how and why decision rights. Platform governance then
entails how the authority and responsibility for each class of decisions is
divvied up among the platform owner and module developers (i.e., degree
of decentralization). Just as it is incorrect to assume that decision rights
pertaining to the platform must reside solely with its owner (Baldwin and
Woodard 2009), decision rights pertaining to modules do not necessarily
need to reside solely with module developers. A more important question
is about how they should be shared and when.

! “What” decision rights have been labeled as decision control rights, specification, and
strategic decision rights. “How” decision rights similarly have been ascribed labels such as
decision management rights, implementation, and execution decision rights. A finer grained
classification of decision rights is to build on the four types of decisions in Fama and Jensen
(1983): (1) ratification (approval authority for modules’ functionality), (2) monitoring
(authority to specify and implement performance measurement criteria used in a platform),
(3) initiation (authority to make decision about utilization of resources (such as network
bandwidth, pixels, memory) within a platform ecosystem), and (4) implementation (decisions
about implementing approved modules or executing ratified functionality). Ratification and
monitoring together comprise “how” decision control rights, and initiation and
implementation represent “what” decision management rights (Tiwana 2009).

Decision rights partitioning poses a tension for balancing autonomy among
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developers and coordination across the ecosystem; specialized skills and
knowledge pertaining to modules is fragmented among module developers
but their outputs need to be integrated with the rest of the ecosystem.
Depending on the unit of analysis, the focal subsystem could be decision
rights pertaining to individual modules or the platform. Either is a fruitful
avenue that would yield potentially different types of insights.

b. Control refers to the formal and informal mechanisms implemented by
a platform owner to encourage desirable behaviors by module developers,
and vice versa. Formal control can take two forms: (a) output control (the
platform owner prespecifies the criteria by which module developers’
outputs are evaluated, rewarded, or penalized) and (b) process control (the
platform owner prescribes methods and procedures to module developers).
Informal control is via clan control (fostering common values, shared
beliefs, and norms to guide module developers’ behaviors). Three
subtleties provide an unorthodox twist to control in platform settings. First,
the premise of control is the existence divergent interests among parties.
Paradoxically, the relationship between platform owners and module
developers is not the classical principal-agent relationship (i.e., the
platform owner does not hire module developers to do a task specified by
the former), as assumed in control theory (Kirsch 1997). Yet, a variety of
control mechanisms are widely observed in platform settings. It is
plausible that the role of control mechanisms then is one of coordination
rather than mitigating agency hazards, as control theorists widely assume.
Second, they do not necessarily have divergent or zero-sum type interests.
Further, input control (Cardinal 2001) (e.g., Apple tightly controlling what
applications are distributed on its itunes platform) has largely been
overlooked in the IS literature. Open versus closed platform architectures
therefore simply represent differences in input control exercised by a
platform owner. Third, control can be bidirectional where module
developers also simultaneously exercise control on the platform owner.
Platform governance using the control perspective can therefore be
conceptualized as the directionality, variety, and degree of use of various
control mechanisms.

c. Proprietary versus shared ownership. A final governance attribute
is whether a platform itself is proprietary to a single firm or shared by
multiple owners (Eisenmann et al. 2006). This property is conceptually
distinct from and should not be confounded with the open versus closed
architecture or the open-versus closed-source distinction (for a detailed
discussion see (Gawer 2009)) (e.g., Google Chrome is proprietary but
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open-source; GNU Linux is open-source and shared by multiple
developers; Apple’s 10S is proprietary and closed-source). This property
can influence platform evolution because it determines how widely
dispersed or concentrated stakes in and ownership of the platform is.

2.3. Internal Fit - Interactions of Platform Architecture with Platform
Governance

The third set of research opportunities exist around the research question
about how internal fit—between platform architecture and platform
governance—influences the evolutionary dynamics of ecosystems and
modules in platform settings? The overarching lens for theory
development about such interactions is the notion of complementarities
(substitution) i.e., where having more of one thing makes having more of
the other more (less) valuable. The key notion worthy of conceptual
development is that a platform’s architecture can reinforce (a positive
interaction) or diminish (a negative interaction) the influence of platform
governance on evolutionary dynamics. Furthermore, as architecture
changes over time, coevolution of governance can influence evolutionary
outcomes desirable by the constituents of the ecosystem. (We
subsequently illustrate this idea with an example in §4.)

2.4. Environmental Dynamics

The fourth set of promising research opportunities reside around the
question of how environmental dynamics exogenous to ecosystems
influence the evolutionary dynamics of ecosystems and modules in
platform settings. Four environmental dynamics in particular deserve
theoretical attention. First, the technological trajectories—the rapidity,
unevenness, scope, and unpredictability with which complementary and
substitutive technologies are emerging—can affect their evolution. The
morphing of technologies in application domains adjacent to the
ecosystems due to integration of data, video, voice, and hardware can
affect the trajectories of an ecosystem both positively and negatively. Such
technological convergence can offer opportunities for a platform to expand
into the domain of adjacent but unrelated platforms and simultaneously
allow unrelated platforms to offer the focal platform’s functionality as part
of a multi-product bundle (Eisenmann et al. 2006). Convergence is
therefore laden with envelopment opportunities, particularly since adjacent
platforms often have overlapping user and developer bases (Eisenmann et
al. 2006). For example, digital music players such as the ipod have
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expanded into adjacent application domains of movie players, email and
Web functionality of personal computers, payment devices, and navigation
systems. Second, multihoming costs (Armstrong and Wright 2007)—or the
developers’ costs of associating with more than one platform—can affect
the focal platform’s evolution. Homing costs represent the aggregate of
adoption, operating, and opportunity costs incurred by a developer to
maintain affiliation with a platform. When multihoming costs are high, a
module developer needs a good reason to affiliate with multiple platforms
(Eisenmann et al. 2006). What role do development toolkits provided by
rival platform owner play in decreasing multihoming costs incurred by
developers and how do they influence evolution at the ecosystem level?
What role do “adapters” described by Katz and Shapiro (1994) play in
overcoming incompatibility among rival platforms? As competing
platforms decrease such costs of multihoming and switching by offering
software development kits (SDKs), adapters, or compatible interfaces to
module developers, they can create what Katz and Shapiro (1994) describe
as “tipping” wherein rival platforms begin to pull developers away from
the focal ecosystem. A third environmental dynamic is the power or
influence exerted by complementors that directly or indirectly provide
services to one or more platform but are not part of the module developer
community. Examples include service suppliers (e.g., AT&T supplies
network bandwidth to Apple’s iphone OS; Warner Brothers supplies
movie content to Netflix) and regulatory agencies (e.g., Federal Trade
Commission and Federal Communications Commission). The inherent
tensions between potentially divergent interests of platform owners and
complementors (see Baldwin and Woodard 2009) can influence
evolutionary dynamics in ecosystems.

2.5. Environmental Fit — Interactions of Environmental Dynamics
with Endogenous Platform Attributes

The fifth set of promising research opportunities exist around the question
of how environmental fit— between the endogenous attributes of an
ecosystem (architecture, governance) and the dynamics of its exogenous
environment—influences the evolutionary dynamics of ecosystems and
modules in platform settings. Environmental dynamics plausibly affect and
are affected by the decisions endogenous to a platform ecosystem. For
example, architectural and governance choices that are appropriate for one
environmental context might be inappropriate for another; we therefore
label this the “hammer-and-nail” problem. Endogenous choices of
platform owners influence expectations, facilitate coordination, and
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achieve compatibility outside the ecosystem (Katz and Shapiro 1994).
Misfits between the platform owner’s choices and the context in which is
exists might accelerate mortality or provide the conditions for it to thrive.
For example, misfits in platform governance with environmental dynamics
might cause a platform owner to be slow to recognize envelopment
opportunities, and misfits with architecture might make the platform
owner slow to mobilize resources to exploit them. In contrast, an
architecture that embeds a variety of real options in the ecosystem can
make possible proactive envelopment attacks. When technologies advance
rapidly or at an uneven pace, architectural choices can allow or obstruct
new inputs from proliferating the ecosystem as they become available.
This question also focuses attention on when—rather than whether—
certain endogenous choices are appropriate. For example, platform
modularization also involves an upfront initial cost, leaving open questions
of how much modularity is appropriate in an ecosystem and when. Theory
development around these issues would likely focus on studying
interactions of platform design/ governance with environmental dynamics
in Figure 2, and their coevolution. Furthermore, as the environmental
dynamics exogenous to a platform change, coevolving the architecture and
governance of the platform can steer the ecosystem towards a more
desirable evolutionary trajectory. Subsequent to sufficient progress in
theory development on internal fit and environmental fit, we believe that it
would be promising to study meta fit between the two.

3. CONCEPTUALIZING EVOLUTIONARY DYNAMICS IN
PLATFORM ECOSYSTEMS

To fully explore these five sets of research opportunities, we must
precisely define what aspect of evolutionary dynamics is being explained.
This requires supplementing the pervasive, classical notions of
performance (e.g., efficiency and effectiveness in systems development)
with dynamic, temporally-spread dependent variables that are
underexplored in the IS literature. Temporality is inherently subjective and
relative to the lifecycle of the population of comparable platforms; for
example, personal computer operating systems historically have had about
a 5-10 year lifespan, mainframes about 30-50 years, and smart phone
applications about 6 months to two years. Nevertheless the shorter-longer
temporal distinction in Figure 2 can be a useful starting point for bringing
in the time dimension into theory development either using the platform’s
ecosystem or the module as the unit of analysis. Each would entail
different theorizing and lead to potentially different insights.
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The longer term evolutionary dynamics of ecosystems encompass five
promising criterion variables: (1) evolution rate, (2) envelopment, (3)
derivative mutation, (4) survival/ mortality, and (5) durability. Evolution
rate refers to the rate or intensity at which the platform, an ecosystem, or
an individual module in an ecosystem evolves over time. A widely-held
premise that awaits testing is whether and when modules or platforms that
evolve at a faster rate outperform those that evolve at a slower pace.
Metaphorically speaking, does a rolling stone really gather no moss?
Envelopment refers to the phenomenon where a platform swallows a
platform in an adjacent market by offering its functionality as a multi-
product bundle. Unlike other evolutionary dynamics that apply at multiple
levels of analysis, envelopment is theoretically meaningful primarily at the
platform level.) For example, Apple’s ipod progressively enveloped
gaming console, Web browser, email system, phone, camera, and video
player functionality from adjacent markets. Similarly, Netflix enveloped
rent-on-demand services offered by cable companies. Such opportunities
often arise from convergence of disparate technologies, and endogenous
choices by platform owners can constrain or enable exploiting them.
Derivative mutation refers to the unanticipated, serendipitous creation of a
spin-off platform or module that inherits some properties of the parent but
with completely different function from its parent. This new input is
simply a byproduct of the adaptation of the original system (Schilling
2000). Unlike envelopment where the scope of the platform expands,
mutation creates a distinct derivative platform or module.” Another related
evolutionary dynamic that lends itself particularly well to archival
historical analysis is module and platform mortality and survival. Finally,
the persistence of a module or ecosystem’s market advantages and
distinctiveness—which Pil and Cohen (2006) call durability—can be
shaped by its internal fit, environmental fit, and meta fit. This property is
particularly important in platforms (Eisenmann et al. 2006).

In the shorter-term, evolutionary dynamics can focus on two promising
criterion variables: (1) composability and (2) malleability. Composability
refers to the ease with which functionality-extending changes can be made
to a module or platform without compromising its integration with or
functionality of of the ecosystem (Messerschmitt and Szyperski 2003: 63).
Although IS research has historically conceptualized integration of
systems as a one-shot task, in ecosystems, it is an ongoing process where
changes in the platform codebase or any module can introduce integration
problems. We therefore view composability as two-dimensional
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comprising module-to-platform  composability and cross-module
composability. Malleability refers to the ease with which the platform or
module can be reconfigured to refine or extend their behavior to adapt to
evolving user needs or to exploit technological advances. For example, a
module might substitute its internal implementation of a specific function
(e.g., copy-and- paste) with equivalent functionality that might have
subsequently been introduced into the platform codebase. The
relationships among various evolutionary dynamics that are not discussed
in this commentary also await theoretical development.

4. LENSES FOR THEORY CONSTRUCTION

Four theoretical perspectives not widely used in IS can provide useful
lenses for developing causal middle-range explanations linking platform
architecture, governance, and environmental dynamics to evolutionary
dynamics at the module or ecosystem level: (1) modular systems theory,
(2) evolutionary selection, (3) real options theory, and (4) bounded
rationality. We briefly illustrate the key ideas in these perspectives for
theorizing about evolutionary dynamics of ecosystems and their modules.
We then present one illustrative example of how each theoretical lens can
be invoked to help explain why a specific set of representative variables
(subset from Figure 2, left) can influence a specific type of evolutionary
dynamic (see Fig 2, right) at a particular level of analysis (e.g., module or
ecosystem).

Modular Systems Theory. Complex systems such as platform ecosystems
are composed of interacting subsystems that are always to some degree
interdependent (Schilling 2000). The premise of modular systems theory is
that a complex system composed of smaller subsystems that interact
exclusively using predefined, stable interfaces are more amenable to
change than those that are monolithic. Modularization can increase cross-
module independence and core-module independence within ecosystems.
This allows individual subsystems in a platform ecosystem to
independently evolve, unconstrained by having to coordinate or having to
know internal details of other subsystems. Internal changes within a
subsystem are less likely to disrupt other parts of the ecosystem, and
simple compliance with interface standards ensures interoperability. Four
ideas from modular systems theory are especially pertinent to
understanding platform evolution: modularity (a) decreases overt
coordination costs between module developers and platform owners by
providing an embedded coordination mechanism (Sanchez and Mahoney
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1996), (b) can decrease the effort required by a module developer to
manage dependencies with the rest of the ecosystem, decreasing cross-
module and module-to-platform systems integration costs (Schilling
2000), (c) can substitute for formal process control (Tiwana 2008b),
thereby increasing module developers’ autonomy, and (d) can decrease the
need for knowledge outside module developers’ task boundaries,
engendering deeper specialization.

lllustrative exemplar. Consider an illustration of how modular
systems theory can help explain the influence of internal fit—
between modularity and formal control—on composability at the
module level of analysis. Modularity between a platform and a
module decreases their interdependence and isolates ripple effects on
the ecosystem from internal changes to a module. Therefore it
decreases the need for coordination by a module developer with the
platform owner, reducing module-to-platform integration effort. This
increases the ease with which a module developer can make
functionality-enhancing changes to a module (composability).
Formal outcome control on the other hand simply governs outputs of
a module developer without regard to the development process,
strengthening the aforementioned link to composability. In contrast,
formal process control attempts to govern the process, which is
redundant with the integration- facilitating role already played by
modularization. Therefore, increasing modularity then requires some
output control in conjunction with minimal process control to
enhance composability at the module level.

Evolutionary Selection. The premise of the theory of evolutionary
selection is that complex systems that evolve at a faster rate and with
greater diversity are more likely to evolve to achieve better fit with their
environment than those that do not posses these traits. Simon’s (2002)
premise is that more decomposable complex systems evolve faster because
they require less time to evolve by recombination, and will undergo more
diverse evolutionary experiments. Therefore, they will increase in fitness
to the environment faster than less decomposable ones. However, greater
crowding of an ecosystem with proliferating modules (akin to natural
environments) can create snowballing negative “indirect (Katz and
Shapiro 1994)” or “same-side (Eisenmann et al. 2006)” network effects
wherein additional developers find it increasingly unattractive to join the
platform; and appropriate governance practices might be able to flip the
sign of these same-side network effects. This perspective can help
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understand both the evolution of modules and the survival of competing
ecosystems.

lllustrative exemplar. Consider an illustration of how evolutionary
selection theory can jointly help explain how architectural
decomposition and the influence of complementors influences
survival and mortality at the ecosystem level. The more
decomposable a platform’s ecosystem is, the greater is the speed and
diversity of the adaptive experiments that its constituents engage in
(Stimon 2002). This diversity is more likely to lead to some
evolutionary variant that has greater fitness to the evolving
environment. This is likely to increase the chances of the platform’s
survival over time. At the same time, a greater influence of
complementors in the environment is likely to contrain and even
cancel out some of the adaptive benefits of decomposition,
increasing the likelihood of the platform’s mortality (suggesting a
negative interaction).

Real Options Theory. A real option refers to the right without the
obligation to do something. It entails future flexibility, with its value
increasing with uncertainty and a longer time frame over which it can be
exercised. Different strategic and operational real options can be
embedded in a platform at an upfront option acquisition cost, and each
must also be exercised at an opportune time to realize its potential value.
Therefore, benefiting from real options requires both consciously
generating (embedding through design) and suavely exercising them.
Platform architecture attributes can embed real options, and platform
governance attributes can aid discovery of opportunities for exploiting
them. Thus these two interrelated notions of embedding and exercising
real options can provide conceptual building blocks to explain
evolutionary dynamics. Similarly, the six modular operators—splitting,
substitution, augmentation, exclusion, inversion, and porting—identified
by Baldwin and Clark (2000: 346) embed different forms of options-like
flexibility (see Gamba and Fusari 2009), each of which can be of greater
value when the exogenous dynamics pose greater uncertainty about an
ecosystem’s environment.

lllustrative exemplar. Consider an illustrative example of how real
options theory can help explain how environmental fit—between
platform modularity and convergence—influences envelopment at
the ecosystem level. Convergence of unrelated technologies provides
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opportunities for envelopment of an adjacent ecosystem by a focal
ecosystem (Eisenmann et al. 2006). However, a platform owner can
be slow to exploit such opportunities if the architecture of the
platform acts as a constraint. Modularization of the platform’s
architecture can embed various real options in the platform (e.g.,
splitting, substitution, augmenting, inversion/ refactoring, and
porting) (Gamba and Fusari 2009), creating different forms of future
flexibility to create unplanned variants of the platform.
Modularization and convergence therefore correspond to the notions
of options embedding and uncertainty in options theory. Thus
convergence provides the opportunity for envelopment and
modularity provides the ability to act on such opportunities. The two
therefore mutually reinforce each other (i.e., a positive interaction).

Bounded Rationality. Bounded rationality interpreted in our context refers
to the cognitive limits of individual developers in their ability to process
and interpret a large volume of potentially pertinent information in their
development work. Bounded rationality encompasses two concepts: search
and satisficing (Simon 1979). Search in our context refers to how
extensively a developer searches for information to guide development
decisions. Search scope is capped by a heuristic-driven aspiration level
that defines a “good enough” solution at the outset of the search process.
Therefore terminating information search is central to how rapidly
developers can act on their ideas, e.g., about improving a module. As the
complexity of an ecosystem grows, the number and complexity of
interdependencies with the platform and other modules can grow
exponentially (Mihm, Loch and Huchzermeier 2003). Design attributes of
a platform that intentionally narrow the scope of information that a
developer must consider about the rest of the ecosystem (i.e., partition
tasks), assumptions that she can safely make about them (e.g., stable
design rules), and the containment of ripple effects from changes internal
to that module (e.g., modularization) can mitigate bounded rationality
constraints of individual developers that can otherwise impede platform
evolution.

lllustrative exemplar. Consider an illustration of how the bounded
rationality perspective can help explain how internal fit—between
architecture modularity and decision rights decentralization—
influences evolution rate at the module level. Greater modularity
decreases the need for module developers to be aware of internal
details of other modules or the platform, decreasing the need for
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overt coordination or parallel changes as a module developer makes
internal changes to her module. This allows the module to evolve
autonomously and without having to consider how those changes
affect the rest of the ecosystem, increasing evolution rate. Similarly,
decentralization of module-specific decision rights gives more
autonomy to module developers who are more likely than other
members of the ecosystem to possess specialized module-specific
knowledge. Therefore modularity strengthens the benefits of
decentralizing governance in accelerating platform evolution by
decreasing systems integration costs incurred by a module
developer. Therefore, these attributes independently and jointly
enhance module evolution rate by reducing individual developers’
search scope.

4.1. Recommendations for Designing Field Studies

We have five recommendations as scholars engage in thought experiments
for theory construction and subsequent field studies. First, resist the
temptation to stop at linear relationships and instead also explicitly
consider the possibility of nonlinear and threshold effects (e.g., modularity
might speed evolution until a threshold and then impede it, in a curvilinear
pattern). Second, substitute a process description for an initial state
description of a relationship to identify plausible mediating constructs in
developing middle-range theories. Third, be conscious in the choice of—
and avoid confounding—the ecosystem, modules, or the platform as the
unit of analysis (see Figure 1). The same relationship at a different
plausible unit of analysis can potentially generate completely different
types of insights. Rich longitudinal data can be accessed at the module
level in open-source repositories such as Mozilla and Sourceforge. Fourth,
recognize the value of using archival data on modules and platforms that
suffered from mortality (e.g., PalmOS, Web TV, Minitel.fr, IBM’s OS/2,
demised browser extensions) as they might yield rich insights into
platform evolution just as dead species do for biological evolution. For
example, understanding how and why Palm which pioneered the handheld
digital assistant market suffered from market exit in 2010 could lend new
insights into how platform-centric ecosystems evolve.

Finally, recognize that addressing these research questions will require
new ways to measure concepts and theorizing should reflect that. The data
will invariably be a mix of longitudinal objective data (e.g., from source
code repositories) and primary data, offering unusually rich opportunities
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for testing causation and causal ordering. Although much of the field work
might be in specific platform contexts, ensuring that concepts are
consistently and generically defined in a platform-independent manner
will facilitate cumulative knowledge accumulation.

5. POTENTIAL CONTRIBUTIONS

Each of these problems offers unprecedented opportunities for the IS
discipline to make distinctive theoretical contributions to the IS literature
as well as the reference disciplines of strategy, economics, and software
engineering.

Architecture-to-evolutionary dynamics link. Although IS scholars have
repeatedly called for the need to focus on the IT artifact, we have fallen
short on doing so (Orlikowski and Iacono 2001). Incorporating platform
architectures in explaining the evolution of platform-centric ecosystems
offers a unique opportunity to bring the IT artifact into the nucleus of
theory development. Particularly, new IS theory development should focus
on the coordinative role of architecture where conventional overt
coordination mechanisms do not scale. The unique contribution to strategy
includes a more nuanced way of thinking about technological architecture
and its role as an embedded, mass-coordination mechanism, the
microprocesses through which architecture shapes technological evolution,
and addressing the open question about the link between modularity and
sustainable market advantages (Pil and Cohen 2006). Modular system’s
theory (Schilling 2000) predicts adoption of modular designs, not its
evolutionary consequences; such studies would therefore complement the
management literature. Such work can also contribute unique insights to
the burgeoning stream on two-sided platforms in economics by explaining
how the design of complex systems influences evolution in markets.
Finally, it can contribute new insights to software engineering into how
software architecture shapes its evolutionary dynamics.

Governance-to-evolutionary dynamics link. Developing this link
contributes an interfirm perspective using a broader variety of governance
notions to the IT governance literature that has simplistically viewed
governance as the degree of centralization/ decentralization of IT activities
within the firm (Sambamurthy and Zmud 1999). It can also extend the
exclusively-project-level IS controls literature by studying situations
where control can be bidirectional. Complex alliance networks such as
platform ecosystems can provide a new twist to the classical notion of
interfirm alliances in the strategy literature. Such work can complement
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the burgeoning exclusively-macro, two-sided markets literature in
economics in which governance and control are completely overlooked
(Lerner, Pathak and Tirole 2006). Insights into who should control what
aspects of the design and development process, how the distribution of
project responsibilities influences software evolution, and how these
choices interact with environmental pressures can also contribute new
knowledge to the software engineering literature.

Internal fit between platform architecture and platform governance.
The IS discipline provides a unique vantage point at the intersection of
technical design (the software engineering view) and governance (the
management view). Developing the overarching idea that the benefits of
technical architectural choices can be reinforced or diminished by how a
platform is governed represents an opportunity to use an IS perspective to
contribute distinctive insights absent in strategy, economics, and software
engineering, in addition to new theory entirely unique to the IS discipline.

Environmental fit-to-evolutionary dynamics link. Developing
explanations for how endogenous choices by platform owners can be
reinforced or diminished by the dynamics of its exogenous environment
provides a fertile opportunity for contributing how the architecture and
governance choices can help explain the evolutionary trajectories of
platforms that are replete with the pressures of convergence of
technologies, coexistence of multiple rival platforms, survival and
durability of technologically ill-engineered platforms (the Windows
paradox), and the varying influence of complementors and regulatory
pressures. This would address the understudied issue of when—rather than
whether—specific  architectural choices pay off. By gradually
unblackboxing the IT artifact, this could contribute unique insights to IS
and address observed phenomenon that theories in our reference
disciplines do not yet fully explain.

6. CONCLUSION

The focus of this commentary was to draw attention to the neglected
problem of how the coevolution of endogenous choices by platform
owners and the dynamics of an ecosystem’s exogenous environment
influences its evolutionary dynamics. The emergence of software-based
platforms presents a significant opportunity for research contributions
around IT artifacts with the potential to contribute homegrown theory to
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the IS discipline. It also presents opportunities for IS researchers to use an
IS perspective to make distinctive contributions to our reference
disciplines. In this commentary, we developed a framework for
understanding platform-centric ecosystems and identify five broad
questions around the proposed coevolution perspective. The competitive
shift towards such ecosystems, the technology- mediated expansion of the
very meaning of a firm, the role of architecture as a coordination device,
and the need for autonomy without losing control raise interesting
theoretical problems for IS researchers. Our objective in this commentary
was merely to provide a starting point for a research conversation and
deeper questioning around software-based platforms among IS scholars.
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operating system are instances of derivative mutation of the i0S platform. Similarly, a
Windows peer-to-peer client (Kazaa) evolving into a voice-over-Internet application (Skype)
is an example of derivative mutation of a module.
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THE EMERGING PLATFORM ECONOMY
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What is the Emerging Platform Economy?

A platform business can be defined as a medium, which lets others
connect to it. Platform businesses can be found in a growing number of
industries including social networking (Facebook, LinkedIn); internet
auctions and retail (Amazon, eBay, Angie’s List); on-line financial and
human resource functions (Workday, Elance-oDesk, Freelancer,
WorkFusion), urban transportation (Uber, Lyft, Sidecar), mobile payment
(Mahala, Square) and clean energy (Sungevity, SolarCity, EnerNOC).

Why is this line of research significant?

What is the implication of platform companies like AirBnB, Uber,
Car2Go, and Amazon on legacy, precedent businesses such as Hilton and
Walmart? Once small and novel, platform businesses have grown

substantially in recent years to become a much larger part of the
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economy. In addition, many platform businesses have moved from being
domestic in focus to operating in multiple countries. Understanding the
power and value of these multi-sided enterprise models in contemporary
management will be the focus of this project. The CGE will build the first
global database of platform enterprises facilitating several areas of
analysis. It will support analysis of the scale of platforms in the global
economy and the industry dynamics that they engender. It will provide
the basis to ascertain platform companies’ relevance and impact to the
enterprise and society on such things as payment systems, logistics, and
transportation. Finally, it will also provide a basis for strategic
management insights into the evolution of platform businesses on a

global level.

Source: https://thecge.net/category/research/the-emerging-
platform-economy/

1 Platform Economy: Technology-driven business

model innovation from the outside in
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Read the article:

https://www.accenture.com/t20160125T111719 w__/usen/_acnmedia/Accenture/O
mobono/TechnologyVision/pdf/Platform-Economy-Technology-Vision-
2016.pdf#zoom=50

2 The Platform Economy
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Read the article:

http://investorcom.com/en/platform-economy-2/

3 How Facebook Reshaped the Global Economy:
Report

Read the article:

http://irisemedia.com/blog/how-facebook-reshaped-the-global-economy-report/
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4 The New Order: flexibility and foresight are the keys
to the platform economy

Read the article:
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buzz/digitaldisruption?utm_source=twitter&utm_medium=text&utm_term=digitaldisru
ption&utm_content=campaign&utm_campaign=beyondthebuzz
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5 Platform economy: Driven by real-time processing

SAP HANA in Healthcare:
Real-Time Big Data Analysis

Davd P. Delanay, MD
Chial Maodi o Cttcer
SAP Amorica
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B < e
SAP HANA real-time health analytics and
predictive medicine

Read the article:

https://www.accenture.com/us-en/blogs/blogs-platform-economy

6 Platform Economy - Tech Vision 2016 Trend 3

People First: The Primacy of People in the Digital Age

The Accenture Technology Vision 2016 identifies five technology trends fueled by the
people firstprinciple and that are essential to business success in the digital economy.

1

Intelligent Liquid Platform Predictable Digital
Automation Workforce Economy Disruption Trust

Read the article:

http://lwww.slideshare.net/AccentureTechnology/platform-economy-tech-vision-2016-
trend-3


https://www.accenture.com/us-en/blogs/blogs-platform-economy
http://www.slideshare.net/AccentureTechnology/platform-economy-tech-vision-2016-trend-3
http://www.slideshare.net/AccentureTechnology/platform-economy-tech-vision-2016-trend-3
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7 Data Value in the Insight Economy

Read the article:

https://www.accenture.com/us-en/blogs/blogs-realizing-data-value-in-the-insight-
economy

8 The Platform Economy Has Arrived

Read the article:

http://haydnshaughnessy.com/platform-economy-arrived/

9 A New Platform for the Digital Economy

Video: World Economic Forum Annual Meeting, 20-23 January 2016 Davos-Klosters,
Switzerland.
Watch the video:

https://www.weforum.org/events/world-economic-forum-annual-meeting-
2016/sessions/a-new-platform-for-the-digital-economy

10 One of the best articles on the platform economy

we've ever seen

Read the article:
http://blog.wepay.com/one-of-the-best-articles-on-the-platform-economy-weve-ever-

seen/
11 The Rise of the Platform Economy

Read the article:

http://issues.org/32-3/the-rise-of-the-platform-economy/


https://www.accenture.com/us-en/blogs/blogs-realizing-data-value-in-the-insight-economy
https://www.accenture.com/us-en/blogs/blogs-realizing-data-value-in-the-insight-economy
http://haydnshaughnessy.com/platform-economy-arrived/
https://www.weforum.org/events/world-economic-forum-annual-meeting-2016/sessions/a-new-platform-for-the-digital-economy
https://www.weforum.org/events/world-economic-forum-annual-meeting-2016/sessions/a-new-platform-for-the-digital-economy
http://blog.wepay.com/one-of-the-best-articles-on-the-platform-economy-weve-ever-seen/
http://blog.wepay.com/one-of-the-best-articles-on-the-platform-economy-weve-ever-seen/
http://issues.org/32-3/the-rise-of-the-platform-economy/

12 Where Uber and Amazon rule: welcome to the

world of the platform

Read the article:

https://lwww.theguardian.com/technology/2015/jun/07/facebook-uber-amazon-
platform-economy
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https://www.theguardian.com/technology/2015/jun/07/facebook-uber-amazon-platform-economy
https://www.theguardian.com/technology/2015/jun/07/facebook-uber-amazon-platform-economy
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13 How CIOs Can Prepare For The Platform Economy

Read the article:

http://www.informationweek.com/strategic-cio/how-cios-can-prepare-for-the-platform-
economy/a/d-id/1320793
14 The Power of the Platform Economy

Read the article:

https://www.ustelecom.org/blog/power-platform-economy

15 Platform Economy - Innovation ecosystems for
digital revolution. Tekes

Read the article:
http://lwww.tekes.fi/globalassets/global/nyt/hakuajat/2015/innovation-research-call-
2015.pdf


http://www.informationweek.com/strategic-cio/how-cios-can-prepare-for-the-platform-economy/a/d-id/1320793
http://www.informationweek.com/strategic-cio/how-cios-can-prepare-for-the-platform-economy/a/d-id/1320793
https://www.ustelecom.org/blog/power-platform-economy
http://www.tekes.fi/globalassets/global/nyt/hakuajat/2015/innovation-research-call-2015.pdf
http://www.tekes.fi/globalassets/global/nyt/hakuajat/2015/innovation-research-call-2015.pdf
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16 The Online Platform Economy: What is the growth

trajectory?

JPMORGAN CHASE & CO.

INSTITUTE

Read the article:

https://www.linkedin.com/pulse/online-platform-economy-what-growth-trajectory-

diana-farrell

17 The Platform Economy

Read the article:

https://www.linkedin.com/pulse/online-platform-economy-what-growth-trajectory-

diana-farrell

https://theelasticenterprise.com/2016/02/25/the-platform-economy/


https://www.linkedin.com/pulse/online-platform-economy-what-growth-trajectory-diana-farrell
https://www.linkedin.com/pulse/online-platform-economy-what-growth-trajectory-diana-farrell
https://www.linkedin.com/pulse/online-platform-economy-what-growth-trajectory-diana-farrell
https://www.linkedin.com/pulse/online-platform-economy-what-growth-trajectory-diana-farrell
https://theelasticenterprise.com/2016/02/25/the-platform-economy/
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18 Transitioning Your Company from Product to
Platform

Read the article:

https://hbr.org/2016/04/transitioning-your-company-from-product-to-platform

19 The ICT Industry’s 3" Platform. From IT to

Business Productivity

Innovative Industry Solutions
. By % e § W

= Paradigm shift

= Every 20-25
years

= Winners and
losers

* Impact on
vendors and
channel

= By 2020: 40% of
revenue from 3rd
Platform

& IDC somee

Athy'se the Funee

3rd Platform
Implications for ClOs

Systems - Services
IT Agility - 2::::: =

Information - Innovation



https://hbr.org/2016/04/transitioning-your-company-from-product-to-platform
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Read the article: Frank Gens (IDC)
http://www.idc.com/getdoc.jsp?containerld=pruS40552015

20 Why Platform Innovation is the Future of the

Professional Services Industry

PRODUCERS
Read the article:

http://www.applicoinc.com/blog/platform-innovation-future-professional-services-

industry/


http://www.idc.com/getdoc.jsp?containerId=prUS40552015
http://www.applicoinc.com/blog/platform-innovation-future-professional-services-industry/
http://www.applicoinc.com/blog/platform-innovation-future-professional-services-industry/
http://www.applicoinc.com/blog/platform-innovation-future-professional-services-industry/
http://www.applicoinc.com/blog/platform-innovation-future-professional-services-industry/

21 FIWARE: advancing Smart Cities and the Digital

Economy by Marieta Del Rivero

This is a big picture change

Traditional Value-Chain Business Models

D
dt D 'Q'»—-(G,H)” "—Jn> I

Production  Distribution  Marketing

Value creation is
linear and one-way

Consumer

Platform-Driven Business Models

G Ecosystem

Platform

Value creation is two-
way and continuous

New technology platforms are driving

business innovation, everywhere

GE Predix
Industrial Intemet Platform
[ & # GM

e Connectad Car

Kaiser Permanente

™ Disne
Digital Health Platform y

MagicBands

Telefonica Vivo: ™
Vivo M2M Control
Centar Platform

Schneider Electric
Smart Cities, Buildings
ety Alibaba
# Fiat Chrysler N e

Automobiles
Connected Car ~

WeChat
Massaging App

Driving a geographic dispérsion
of technology innovation hubs
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The benefits of an Open Ecosystem

City
Govemmn\s
innovation, \
Connected Car
cost savings, data@work — @ \J Dove

City Service
Connect to EIORIRIS yARA} Avoid risk of

Entrepreneurs lock-in

Everyone:
o creation of jobs, larger
s Independent
| > mmﬂﬁﬁmﬁlﬁ:&bs developers ' \j‘_

A A Teleoom providers: g g
/ i-r-i
( } System integrators Innovative Apps
‘ visibility,
‘w Commercial connection to target

customers, acceleration
opportunities, facilities
for experimentation

Jelfefonic

ability to “co- 5
opete” (cooperate Partnerships
and compete)

Read the article:

http://www.slideshare.net/M2MTelefonica/fiware-advancing-smart-cities-and-the-
digital-economy-by-marieta-del-rivero

22 The “Sharing” Economy: Issues Facing Platforms,

Participants, and Regulators

The
“Sharing”
Economy

Issues Facing Platforms,
Participants, and Regulators


http://www.slideshare.net/M2MTelefonica/fiware-advancing-smart-cities-and-the-digital-economy-by-marieta-del-rivero
http://www.slideshare.net/M2MTelefonica/fiware-advancing-smart-cities-and-the-digital-economy-by-marieta-del-rivero
http://www.slideshare.net/M2MTelefonica/fiware-advancing-smart-cities-and-the-digital-economy-by-marieta-del-rivero
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819% of executives say platform-based
business models will be core to their
growth strategy within three years.

Read the article:

https://www.ftc.gov/news-events/events-calendar/2015/06/sharing-economy-issues-
facing-platforms-participants-regulators

23 Are Platforms reinventing Work in the Age of

H"i\
% ,*

Bleatfar s Erallies
MciEs Pt ||"!|'!'||’

Py

https://meedabyte.com/2015/10/19/are-platforms-reinventing-work-in-the-age-of-

Read the article:

complexity/


https://www.ftc.gov/news-events/events-calendar/2015/06/sharing-economy-issues-facing-platforms-participants-regulators
https://www.ftc.gov/news-events/events-calendar/2015/06/sharing-economy-issues-facing-platforms-participants-regulators
https://meedabyte.com/2015/10/19/are-platforms-reinventing-work-in-the-age-of-complexity/
https://meedabyte.com/2015/10/19/are-platforms-reinventing-work-in-the-age-of-complexity/
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24 Platforms Go Global: Emerging Platform Economy

Network growth
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MOBILE DEVELOPER MINDSHARE, Q12014

% of developers using each mobile platform (n=6,311)
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Read the article:

http://www.developereconomics.com/report/ql-2014-platform-developments/

Watch the video:

https://www.youtube.com/watch?v=1-MoKjdt2xs
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http://www.developereconomics.com/report/q1-2014-platform-developments/
https://www.youtube.com/watch?v=1-MoKjdt2xs
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25 Choosing a Future in the Platform Economy: The

Implications and Consequences of Digital Platforms

Comvergence 360 - Platform Services Diagram
‘connecting people to business”

Service/ @
Support 2

Content
Mgmt.

2 August 1, 2014 Comvoegence Confidental C/’mve rg e n Ce.

Read the article:
https://pdfs.semanticscholar.org/9918/c69fcdc85997e692da38788324af9c338a84.pd
f


https://pdfs.semanticscholar.org/9918/c69fcdc85997e692da38788324af9c338a84.pdf
https://pdfs.semanticscholar.org/9918/c69fcdc85997e692da38788324af9c338a84.pdf
https://pdfs.semanticscholar.org/9918/c69fcdc85997e692da38788324af9c338a84.pdf
https://pdfs.semanticscholar.org/9918/c69fcdc85997e692da38788324af9c338a84.pdf
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26 CO-CREATION OF VALUE IN A PLATFORM
ECOSYSTEM: THE CASE OF ENTERPRISE SOFTWARE

VALUE CREATION SPHERE

Co-create with:
- \
~
' ~ X

‘ ‘ PARTICIPANTS '

\ES
S\_)P?\_EN\E‘\\T e

y ~

4 CO-OPETITORS '

A

A

SUSTAINABLE CAPTURE-TO-CREATION-RATIO

Read the article:
http://poseidon01.ssrn.com/delivery.php?ID=1610700010670850760941270860180
1412312004703001206507509410711809700302510000707012004906205404510
4022006124126011095013125105123011053034003093086005082096103025084
0010480731210680940861080930240830991011051171210261010971250951020
00106084064086099&EXT=pdf



http://poseidon01.ssrn.com/delivery.php?ID=161070001067085076094127086018014123120047030012065075094107118097003025100007070120049062054045104022006124126011095013125105123011053034003093086005082096103025084001048073121068094086108093024083099101105117121026101097125095102000106084064086099&EXT=pdf
http://poseidon01.ssrn.com/delivery.php?ID=161070001067085076094127086018014123120047030012065075094107118097003025100007070120049062054045104022006124126011095013125105123011053034003093086005082096103025084001048073121068094086108093024083099101105117121026101097125095102000106084064086099&EXT=pdf
http://poseidon01.ssrn.com/delivery.php?ID=161070001067085076094127086018014123120047030012065075094107118097003025100007070120049062054045104022006124126011095013125105123011053034003093086005082096103025084001048073121068094086108093024083099101105117121026101097125095102000106084064086099&EXT=pdf
http://poseidon01.ssrn.com/delivery.php?ID=161070001067085076094127086018014123120047030012065075094107118097003025100007070120049062054045104022006124126011095013125105123011053034003093086005082096103025084001048073121068094086108093024083099101105117121026101097125095102000106084064086099&EXT=pdf
http://poseidon01.ssrn.com/delivery.php?ID=161070001067085076094127086018014123120047030012065075094107118097003025100007070120049062054045104022006124126011095013125105123011053034003093086005082096103025084001048073121068094086108093024083099101105117121026101097125095102000106084064086099&EXT=pdf
http://poseidon01.ssrn.com/delivery.php?ID=161070001067085076094127086018014123120047030012065075094107118097003025100007070120049062054045104022006124126011095013125105123011053034003093086005082096103025084001048073121068094086108093024083099101105117121026101097125095102000106084064086099&EXT=pdf
http://poseidon01.ssrn.com/delivery.php?ID=161070001067085076094127086018014123120047030012065075094107118097003025100007070120049062054045104022006124126011095013125105123011053034003093086005082096103025084001048073121068094086108093024083099101105117121026101097125095102000106084064086099&EXT=pdf
http://poseidon01.ssrn.com/delivery.php?ID=161070001067085076094127086018014123120047030012065075094107118097003025100007070120049062054045104022006124126011095013125105123011053034003093086005082096103025084001048073121068094086108093024083099101105117121026101097125095102000106084064086099&EXT=pdf
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27 On the Evolution of Mobile Platform Ecosystem

Structure and Strategy

&) T Open Ecosystem

o

Moo= | - '@-s .y = software Vendor wants:
S - Platform-specific applications
(=0 y — ‘4 [se- o4 bedeveloped
: Revenue share

Creativity
Developer satisfaction

Developer wants:
Platform
Platform be supported and
maintained
- Powerful features
Fair condition of use
Market channel be provided
Quick to market
Visibility

Read the article:
http://link.springer.com/article/10.1007/s12599-011-0174-4/fulltext.html


http://link.springer.com/article/10.1007/s12599-011-0174-4/fulltext.html
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28 The era of “Internet aware systems and services”
— the multiple-data, multi-platform and multi-device

and sensors world

Multi device and Platform
Collaboration Strategy

ical and virtual

Adobe

Box
User Experience f;:ﬂ
salesforce.com
SugarsSync
Skype

Yammer

Sensing - -

Collaboration Mobile Workforce

Workloads 0 a0 -— e —-
1 Collaboration
Apps

ATET

mart phones 5.,

Evarnote
Tablets

ol rative
Mobile Collaboration

Low latency

P
Presence Pla Mghbile Platforms

Smart phones Platforms
Tablets Platforms

Cloud Reach (Scope, radius) + Resource Capacity & Connectivity (Scale, Elasticity)

Read article here:
http://blog.opengroup.org/2013/06/28/the-era-of-internet-aware-systems-and-

services-the-multiple-data-multi-platform-and-multi-device-and-sensors-world/


http://blog.opengroup.org/2013/06/28/the-era-of-internet-aware-systems-and-services-the-multiple-data-multi-platform-and-multi-device-and-sensors-world/
http://blog.opengroup.org/2013/06/28/the-era-of-internet-aware-systems-and-services-the-multiple-data-multi-platform-and-multi-device-and-sensors-world/
http://blog.opengroup.org/2013/06/28/the-era-of-internet-aware-systems-and-services-the-multiple-data-multi-platform-and-multi-device-and-sensors-world/
http://blog.opengroup.org/2013/06/28/the-era-of-internet-aware-systems-and-services-the-multiple-data-multi-platform-and-multi-device-and-sensors-world/
http://blog.opengroup.org/2013/06/28/the-era-of-internet-aware-systems-and-services-the-multiple-data-multi-platform-and-multi-device-and-sensors-world/
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DIGITAL PLATFORMS

k A - : © Shutterstock

Can organizations measure up to the integrated infrastructure of a

consumer’'s mind, where thought processes are dynamic vyet
interconnected, and decisions can turn on a dime? If so, what will it

take?

Today, a host of technologies support a consumer’s journey from
anonymous browser to engaged buyer: social media, paid search,
content management systems, E-commerce and customer database, to
name a few. All are intertwined, integrally connected to support one
goal: conversion. There's just one problem: Today, most companies do
not have an integrated technical infrastructure to support that journey

without interruptions.



a7

Too many brands select platforms based on only one aspect;
consequently, one system focuses on product information, another on
loyalty and yet another on purchase. Integrated platforms can support
multiple brands, languages and geographies, not to mention a multitude

of channels including the Web, e-mail, mobile and more.

Realizing the digital platform

Digital platforms are forging countless connections among consumers,
citizens, suppliers, retailers, manufacturers and product developers. See

how you can prepare your business for platform-based operations.

A digital platform brings together process, people and technology into a
value network that provides consumers access to an extensive selection
of products and services within and across multiple markets. By enabling
multiple parties to engage in networked commerce, digital platforms
create a multiplier effect, quickly increasing demand for products and
services and generating additional value for various users along with the

platform’s owner.

Source: Accenture
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29 Sustainable collaborative services on the digital

platform: Definition and application

An event is the result of a collaborative service in the physical
world. e.g.) Team Fighting Diabetes hiking day

A service created by users Involves activities in the digital
and physical world, e.g.) Team Fighting Diabetes

An enabling solution motivates and empowers people to
create a service to meet their needs e.g.) Meetup Group

A platform hosts one or more enabling solutions
e.9.) Meetup.com

Read the article:

http://lwww.designresearchsociety.org/docs-procs/DRS2010/PDF/005.pdf

30 Leading a Digital Platform Business

© Shutterstock

Read the article:

https://execed.economist.com/career-advice/industry-trends/leading-digital-platform-

business


http://www.designresearchsociety.org/docs-procs/DRS2010/PDF/005.pdf
http://www.designresearchsociety.org/docs-procs/DRS2010/PDF/005.pdf
https://execed.economist.com/career-advice/industry-trends/leading-digital-platform-business
https://execed.economist.com/career-advice/industry-trends/leading-digital-platform-business
https://execed.economist.com/career-advice/industry-trends/leading-digital-platform-business
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31 DOING A GLOBAL DIGITAL MARKETING

CAMPAIGN? You May Need a General Contractor for

That

KEY COMPONENTS OF A DIGITAL MARKETING PLATFORM

Channels

= _

SOCIAL MOBILE

Capabilities

Website Content Library Project
Management Services Tracking
Security Shareable Web Analytics
Testing Web Tools & Reporting
Application Customer Data
Marketplace Management

Key Points of Integration

Existing Enterprise 3rd Party
Applications Vendors

Read the article:

Benefits

Global campaigns
executed faster, with less
hassle, at reduced cost:

»

v

v

v

Campaign results
(analytics)

Pre-built web tools,
Increasing automation
and economies of scale

Standardized support
processes

Digital asset sharing
Time-saving "factory”

model of arms and legs
in various countries

https://www.infosys.com/consulting/insights/Pages/may-need-general-

contractor.aspx


https://www.infosys.com/consulting/insights/Pages/may-need-general-contractor.aspx
https://www.infosys.com/consulting/insights/Pages/may-need-general-contractor.aspx
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32 Digital platform as a foundation for products and

services

Read the article:
http://industrialinternetnow.com/digital-platform-as-a-foundation-for-products-and-

services/

33 How to Integrate Digital Platforms Into Your
Business

Read the article:

https://dataflog.com/read/how-to-integrate-digital-platform-into-business/1823

34 Choosing a Future in the Platform Economy. The
Implications and Consequences of Digital Platforms

Read the article:
http://www.brie.berkeley.edu/wp-
content/uploads/2015/02/PlatformEconomy2DistributeJune21.pdf


http://industrialinternetnow.com/digital-platform-as-a-foundation-for-products-and-services/
http://industrialinternetnow.com/digital-platform-as-a-foundation-for-products-and-services/
http://industrialinternetnow.com/digital-platform-as-a-foundation-for-products-and-services/
https://datafloq.com/read/how-to-integrate-digital-platform-into-business/1823
http://www.brie.berkeley.edu/wp-content/uploads/2015/02/PlatformEconomy2DistributeJune21.pdf
http://www.brie.berkeley.edu/wp-content/uploads/2015/02/PlatformEconomy2DistributeJune21.pdf
http://www.brie.berkeley.edu/wp-content/uploads/2015/02/PlatformEconomy2DistributeJune21.pdf
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35 How Brands Build Trust in a Digital World

Attributes of trusted marketplaces.

w o oa A

Actionable ratings systems. Carefully curated content. Powered by people.
(ex. Uber) (ex. Airbnb) (ex. Lyft)
Focus on supply. Investment on mobile. Frictionless payment.
(ex. Etsy) (ex. Postmates) (ex. TaskRabbit)

Read the article:
http://www.hugeinc.com/ideas/report/how-brands-build-trust-digitally

36 Choosing a Future in the Platform Economy. The
Implications and Consequences of Digital Platforms

Read the article:
http://www.brie.berkeley.edu/wp-
content/uploads/2015/02/PlatformEconomy2DistributeJune2l.pdf


http://www.hugeinc.com/ideas/report/how-brands-build-trust-digitally
http://www.brie.berkeley.edu/wp-content/uploads/2015/02/PlatformEconomy2DistributeJune21.pdf
http://www.brie.berkeley.edu/wp-content/uploads/2015/02/PlatformEconomy2DistributeJune21.pdf
http://www.brie.berkeley.edu/wp-content/uploads/2015/02/PlatformEconomy2DistributeJune21.pdf
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37 3 Digital Platforms FAs Should Keep on Their
Radar

Read the article:
http://www.investopedia.com/articles/financial-advisors/012516/3-digital-platforms-

fas-should-keep-their-radar.asp

38 Industrial Internet of Things: Unleashing the

Potential of Connected Products and Services

The Internet of Things is
ground zero for a new phase
of global transformation
powered by technology
innovation, generating
significant economic
opportunities and reshaping
industries.

Marc Benioff, Chairman and Chief Executive
Officer, Salesforce.com, USA

P

p—

Read the article:
http://reports.weforum.org/industrial-internet-of-things/


http://www.investopedia.com/articles/financial-advisors/012516/3-digital-platforms-fas-should-keep-their-radar.asp
http://www.investopedia.com/articles/financial-advisors/012516/3-digital-platforms-fas-should-keep-their-radar.asp
http://reports.weforum.org/industrial-internet-of-things/

39 Digital Engagement Center Solution for Contact

Sellers

S

Digital

5"

Analytics @
Workforce

Customer Experience
Platform

Read article:
http://www.genesys.com/solutions/contact-center-modernization/digital-channels

53


http://www.genesys.com/solutions/contact-center-modernization/digital-channels
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40 E-services: problems, opportunities, and digital

platforms

“+ Developing New Applications

« Web Enabled Applications

- Maintaining & Supporting Existing
Application Portfolio

*+ Large Application Roll out, End User

Application

Training, Data Migration and Help Desk Development &
« Customization of Third Party Software
** Web Portal Development and

Deployment

*+ Project management
“* Systems

*+ Applications

“ Operations

* Support

“+ Networking

Consulting
Services

-+ Test Planning, Test Case Development

 Test Automation, Test Script Develop-
ment and Execution

*+ Automated Testing, Cloud based
Testing, Test Factory

+ Performance, Load & Stress Testing

** Functional Testing - System, Integra-
tion & Regression Testing

Read article:

Maintenance

Infrastructure
Management
Services

http://ieeexplore.ieee.org/xpls/icp.jsp?arnumber=926311

*+ Service Desk Management
«+ Desktop Management
Server Management
Security Solutions
Network Management
Mail Management
Data Center/DR Management
Open Source Support offerings
in LINUX environment
Remote Infrastructure Management

* Microsoft

- Oracle

“* SAP

« Customer Relationship Management

= Business Intelligence & Data
Warehousing

= Supply Chain Management



http://ieeexplore.ieee.org/xpls/icp.jsp?arnumber=926311

55

41 Digital hives: Creating a surge around change

Designing the digital hive

Profile
Selection (including
self-selection)
of exclusive user
groups

Platform
Lean digital tools
that fit user experience
and occasion, mixed
with offline events
for depth

Source: McKinsey analysis

Read article:

Policy
Explicit mandate
for unrestrained and
reciprocal interaction,
with no fear of
repercussions

Purpose
Explicit mission
and time horizon
to legitimize user
involvement
alongside
regular work

Pulse

Smart intervals of
hive activity clustered
around milestones/
themes; triggered
by games, cues,
and messages

Progress

Continuous tracking
and analysis of inputs
and outputs to steer
interactions

Perks

Public praise,
peer recognition,
implementation
of ideas, and
the like

http://www.mckinsey.com/business-functions/organization/our-insights/digital-hives-

creating-a-surge-around-change


http://www.mckinsey.com/business-functions/organization/our-insights/digital-hives-creating-a-surge-around-change
http://www.mckinsey.com/business-functions/organization/our-insights/digital-hives-creating-a-surge-around-change
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42 Digital Business Means Platform Business

Build Platforms Throughout the Business

Business/value platform

Leadership platform

Talent platform

Focus of the
2016 CIO survey

Delivery platform and report

Semiporous
boundaries

Technical platform

gartner.com/SmarterWithGartner

ar

er, Inc. andior its affiliates. All rights resarved. G a rtn E ':.

Read article:
http://lwww.gartner.com/smarterwithgartner/digital-business-means-platform-

business/


http://www.gartner.com/smarterwithgartner/digital-business-means-platform-business/
http://www.gartner.com/smarterwithgartner/digital-business-means-platform-business/

57

43 Digital Platforms: The Center of the

Future Economy

Redefining Startup Ecosystem

/ \

[ Investors |
N

,r/ ‘\\ ‘ \"\ ,/' fk -.-ﬂ..\"-\\
‘t.ll II-' \I LY
| Smaller Dlgltal | | Founders |
I,:_ Startups ; . P | a tfo rms .-r A ;.-'
] Employees |
\ |

Read article:
https://lloydmelnick.com/2014/02/04/digital-platforms-the-center-of-the-future-

economy/


https://lloydmelnick.com/2014/02/04/digital-platforms-the-center-of-the-future-economy/
https://lloydmelnick.com/2014/02/04/digital-platforms-the-center-of-the-future-economy/
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44 How Will Digital Platforms be Harnessed in 2010,
and How Will They Change the Way People Interact

with Brands?

TIME OF DAY
LOCATION /
ACTIVITY
CONTEXT
DEVICES
Mobide @
PC ®
Conscle ©
Kiosk @
Digital Biliboard ©
DIGITAL e o ® o o o L BN LR ] o o .:0
PLATFORMS § 83 3§ 8 8 £ 3 § 8 $E £33
S 3 E o £ = S § 2 g £ £ 2 g
i3 £ i 5 2 23 3%i
& » = 53 B3 & & = 3
ZE g 2 i
Read article:

http://www.tandfonline.com/doi/full/10.1080/15252019.2010.10722170


http://www.tandfonline.com/doi/full/10.1080/15252019.2010.10722170
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45 Digital Infrastructures: The Missing IS Research
Agenda

@f\@

DIGITAL
COMMUNICATION SERVICE

SERVICE s‘\' RUC AND PRODUCT
PROVIDERS QsP‘ )‘(/ PROVIDERS
‘ L]
POLICY D INDUSTRY
MAKERS / S < PARTICIPANTS
nseuuxroas e [N AND eguseas
DEVICES ~ SERVERS/
STORAGE "
HARDWARE
MANUFACTURERS
Read article:

http://pubsonline.informs.org/doi/pdf/10.1287/isre.1100.0318


http://pubsonline.informs.org/doi/pdf/10.1287/isre.1100.0318
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46 The politics of ‘platforms’

The Politics of Civic Tech Platforms

Read article:

http://nms.sagepub.com/content/12/3/347 full.pdf+html


http://nms.sagepub.com/content/12/3/347.full.pdf+html
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47 Smart cities in the new service economy: building

platforms for smart services

Work
~Retailer Rocycilna \.
flrlnncml fagili Fac lDrY
jnatitution | 2
Bullding rhan £ E:‘:;:?.:;

fmanagement

.* Tublic \ /IO S g lway
facility fa_lftructure .__.-/ station

o Miesidence fp : Q‘, - Hotel
“School “ Hospital

* Equipment management
* Operational information
+Analysis and simulation

& Communications

Data center

Read article:
http://link.springer.com/article/10.1007/s00146-013-0464-0/fulltext.html


http://link.springer.com/article/10.1007/s00146-013-0464-0/fulltext.html
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48 10 Burning Digital Issues or 1 Big Burning

Platform?

)11 01011
110101101011011001

Read article:

https://www.google.com.au/search?qg=e-
services+problems+opportunities+and+digital+platforms&biw=1600&bih=775&sourc
e=Inms&tbm=isch&sa=X&ved=0ahUKEwiji2tfFx4jMAhXiYZoKHbGUCUcQ_AUIBygC
#tbm=isch&g=+digital+platform+models&imgdii=W2ykCWuYPq-
rUM%3A%3BW2ykCWuYPQg-
rUM%3A%3BT5ATYEYD_jrlYM%3A&imgre=W2ykCWuYPg-rUM%3A


https://www.google.com.au/search?q=e-services+problems+opportunities+and+digital+platforms&biw=1600&bih=775&source=lnms&tbm=isch&sa=X&ved=0ahUKEwji2tfFx4jMAhXiYZoKHbGUCUcQ_AUIBygC#tbm=isch&q=+digital+platform+models&imgdii=W2ykCWuYPq-rUM%3A%3BW2ykCWuYPq-rUM%3A%3BT5ATyEYD_jrlYM%3A&imgrc=W2ykCWuYPq-rUM%3A
https://www.google.com.au/search?q=e-services+problems+opportunities+and+digital+platforms&biw=1600&bih=775&source=lnms&tbm=isch&sa=X&ved=0ahUKEwji2tfFx4jMAhXiYZoKHbGUCUcQ_AUIBygC#tbm=isch&q=+digital+platform+models&imgdii=W2ykCWuYPq-rUM%3A%3BW2ykCWuYPq-rUM%3A%3BT5ATyEYD_jrlYM%3A&imgrc=W2ykCWuYPq-rUM%3A
https://www.google.com.au/search?q=e-services+problems+opportunities+and+digital+platforms&biw=1600&bih=775&source=lnms&tbm=isch&sa=X&ved=0ahUKEwji2tfFx4jMAhXiYZoKHbGUCUcQ_AUIBygC#tbm=isch&q=+digital+platform+models&imgdii=W2ykCWuYPq-rUM%3A%3BW2ykCWuYPq-rUM%3A%3BT5ATyEYD_jrlYM%3A&imgrc=W2ykCWuYPq-rUM%3A
https://www.google.com.au/search?q=e-services+problems+opportunities+and+digital+platforms&biw=1600&bih=775&source=lnms&tbm=isch&sa=X&ved=0ahUKEwji2tfFx4jMAhXiYZoKHbGUCUcQ_AUIBygC#tbm=isch&q=+digital+platform+models&imgdii=W2ykCWuYPq-rUM%3A%3BW2ykCWuYPq-rUM%3A%3BT5ATyEYD_jrlYM%3A&imgrc=W2ykCWuYPq-rUM%3A
https://www.google.com.au/search?q=e-services+problems+opportunities+and+digital+platforms&biw=1600&bih=775&source=lnms&tbm=isch&sa=X&ved=0ahUKEwji2tfFx4jMAhXiYZoKHbGUCUcQ_AUIBygC#tbm=isch&q=+digital+platform+models&imgdii=W2ykCWuYPq-rUM%3A%3BW2ykCWuYPq-rUM%3A%3BT5ATyEYD_jrlYM%3A&imgrc=W2ykCWuYPq-rUM%3A
https://www.google.com.au/search?q=e-services+problems+opportunities+and+digital+platforms&biw=1600&bih=775&source=lnms&tbm=isch&sa=X&ved=0ahUKEwji2tfFx4jMAhXiYZoKHbGUCUcQ_AUIBygC#tbm=isch&q=+digital+platform+models&imgdii=W2ykCWuYPq-rUM%3A%3BW2ykCWuYPq-rUM%3A%3BT5ATyEYD_jrlYM%3A&imgrc=W2ykCWuYPq-rUM%3A
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49 Platform Economics: Essays on Multisided

Businesses

Read article:

http://lwww.marketplatforms.com/wp-content/uploads/Downloads/Platform-
Economics-Essays-on-Multi-Sided-Businesses.pdf


http://www.marketplatforms.com/wp-content/uploads/Downloads/Platform-Economics-Essays-on-Multi-Sided-Businesses.pdf
http://www.marketplatforms.com/wp-content/uploads/Downloads/Platform-Economics-Essays-on-Multi-Sided-Businesses.pdf
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50 Smarter Use of Digital Skills and Technology Could

Boost Global Economic Output by $2 Trillion by 2020,

Accenture Study Shows

Digital share of gross domestic product (GDP), 2015 and 2020

40% -
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SPAIN

Source: Accenture Strategy and
Oxford Economics

Read the article:
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https://newsroom.accenture.com/news/smarter-use-of-digital-skills-and-technology-

could-boost-global-economic-output-by-2-trillion-by-2020-accenture-study-

shows.htm


https://newsroom.accenture.com/news/smarter-use-of-digital-skills-and-technology-could-boost-global-economic-output-by-2-trillion-by-2020-accenture-study-shows.html
https://newsroom.accenture.com/news/smarter-use-of-digital-skills-and-technology-could-boost-global-economic-output-by-2-trillion-by-2020-accenture-study-shows.html
https://newsroom.accenture.com/news/smarter-use-of-digital-skills-and-technology-could-boost-global-economic-output-by-2-trillion-by-2020-accenture-study-shows.html
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