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Summary last week (Information Systems and complexity)
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- Platform ecosystems take part in, and may be seen as information 
systems

- They are thus operating within socio-technically complex 
environments

- Standards are essential to information systems, and are an important 
feature and driver of platforms (e.g., APIs)

- Platforms has certain architectural traits that may promote desirable 
aspects

- Reducing complexity, promoting innovation, enabling different 
levels of design, facilitating integration



Today’s lecture

1. Platforms and Platform Ecosystem architectures
2. Boundary resources
3. Drivers toward platform ecosystems (Tiwana 2013)
4. Core characteristics and concepts (Tiwana 2013)
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Platform ecosystems
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Platforms

Two types of digital platforms:

- Transaction platforms
Facilitates interaction between participants in a market or network

- Innovation platforms (software platforms or platform architectures)
Facilitates innovation by enabling efficient use and reorganization of resources by a 
large audience.  
Main focus of this course
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What is a platform?

Baldwin and Woodard (2008): Platform architectures refer to systems that are 
partitioned into:

1) A set of stable components
2) A set of complementary components that vary

Between these are interfaces that enable interaction. These are part of the 
platform and should be stable over time. 

“The low-variety components constitute the platform. They are the long-lived 
elements of the system and thus imply or explicitly establish the system’s 
interfaces, the rules governing the interactions of the different parts” (Baldwin 
and Woodard, 2008, p 19)
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What is a platform?

“A software platform is a software-based product or service that serves as a foundation 

on which outside parties can build complementary products or services” - Tiwana 2013 

p5

- Provides core functionality which is extendable
- Entails interfaces that allows third parties to develop apps that extend the functionality 

of the platform
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What is a platform?

- Someone controls the platform core, often referred to as the platform owner.

- This can be one or several firms, and may be proprietary for-profit, or open source. 

- The apps are often developed by third parties, that is, other firms or actors. 
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What is a platform ecosystem?

- A platform ecosystem refer to the platform core and the apps that interoperate with it. 
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Platform ecosystems

Tiwana 2013 p6 10



Modularization / partitioning
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Tiwana 2013, p80



Coupling
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Tiwana 2013, p107



Coupling and abstraction
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Tiwana 2013, p107



Two levels of architecture
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Tiwana 2013, p85



Why platform? Desirable properties 

1. Simple: The architecture should be easy to describe on a high level 
of abstraction. Such as its main components, how they are 
partitioned, and how they interact

2. Resilient: Keep dependencies to a minimum so that one defect app 
does not affect others.

3. Maintainable: Allow changes in components, without breaking 
others. Stable interfaces are key. 

4. Evolvable: Support new functionality / innovation over time. Again, 
stable interfaces are key. 
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Boundary resources

“To successfully build platform ecosystems, the focus of the platform owner must shift from 
developing applications to providing resources that support third-party developers in their 
development work” - Ghazawneh & Henfridsson 2013 p 174

→ Boundary resources: resources enabling third party development through tools and 
regulations
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Boundary resources

- To enable innovation, design and development of new functionality to the platform.
- To control the platform and its evolution in some desired direction.

Therefore: boundary resources has to be designed with the balance between these two in 
mind. 
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Platforms, ecosystems and boundary resources - example

Ghazawneh & Henfridsson 2013 describe the evolution of the iOS from a closed operating 
system toward a platform ecosystem. 

We follow the design of boundary resources, which both enable third-party developers to 
create apps, and exercise control over the platform. 

1. Opening up the system with an SDK - and adding a review process
2. Extending the API with additional features. 
3. Extended control: Ensuring that competing platforms are not running on their platform 

through regulations. 

18



Drivers toward platform 
ecosystems
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Drivers towards platform architectures (Tiwana, 2013)
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Driver 1: Deepening specialization

- As things are getting digitized, no one can cover all.
- Companies need to specialize. 

- Complexity is increasing:
- Lines of code are estimated to double every two years. 

“This creates a greater pressure for companies to more deeply specialize in their core 
competence and leave the rest to capable partners”  

Tiwana, 2013, p11

- Ecosystems allow these specialized entities to work together on a common platform. 
- No longer constrained by geography and coordination
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Driver 2: Packetization

- Internet and technology allows everything to be digitized and sent over the network at 
no time and cost.

- Not only media (music, documents, video). Also human activities, processes, services 
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“Fast-food restaurants begin outsourcing 
drive-through order-taking” from 2009

Self-service ordering in 2017

https://www.twincities.com/2009/01/25/fast-food-restaurants-begin-outsourcing-drive-through-order-taking/
https://www.twincities.com/2009/01/25/fast-food-restaurants-begin-outsourcing-drive-through-order-taking/


Driver 2: Packetization

- Packetization increases geographical flexibility.
- Enforces the process of deeper specialization.
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Driver 2: Packetization

- Packetization increases geographical flexibility.
- Enforces the process of deeper specialization.
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Driver 3: Software embedding

- Activities or processes are being baked into 
software

- All aspects of business and society are 
becoming increasingly embedded in software. 

- They are increasingly networked - connected to 
other software
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http://narvesen.no/app.aspx


Driver 3: Software embedding

- Baking activities or processes into software
- All aspects of business and society are becoming increasingly embedded in 

software. 
- They are increasingly networked - connected to other software
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Driver 3: Software embedding

- Baking activities or processes into software
- All aspects of business and society are becoming increasingly embedded in 

software. 
- They are increasingly networked - connected to other software
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Driver 3: Software embedding

- Software embedding may result in the transformation of products into services
- Instead of offering a finished product, the software or service allows for extensions, 

updates and so on. 
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New activity/process as 
software New service 

Cars have moved from a finished product, to a platform of software-based services



Driver 3: Software embedding

- Software embedding blurs the boundaries between the physical and digital world. 
- Businesses that traditionally does not produce digital products increasingly have 

to focus on digital technologies
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Driver 3: Software embedding

- Software embedding may result in convergence. That is, businesses that originally 
does not compete, suddenly are entering each others markets. 

30

Software embedding Convergence



Driver 4: The internet of things

- Sensors and microchips are getting cheaper 
and smaller.

- All types of objects are increasingly connected 
to the internet.
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Driver 4: The internet of things

- Number of devices connected to the internet outgrew the world 
population in 2008

- In 2020 an estimate of 50 billion devices will be connected to the internet

- Data from all these objects can be used to gather data about people and 
their surroundings, and combined to form novel solutions

- The process is expected to continue: IPV6 allows 100 unique ip-addresses 
per atom on earth. 
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Driver 5: Ubiquity

- Fast and cheap wireless internet connection are increasingly available around the globe.
- Enables packetization by allowing digital packets to travel over the internet protocol
- Enables The internet of things

“everything [...] can be delivered anywhere” 
Tiwana 2013 p19

- Allows small firms and entrepreneurs to reach out to customers
- Challenges existing large companies
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Drivers towards platform architectures

1. Deepening specialization

Technologies get increasingly complex and specialized → Require deeper expertise

2. Packetization 

Process of digitizing new phenomenons such as activities or processes. 

3. Software embedding

Business activities are put into software. 

4. Internet of things

It is increasingly easy to connect everyday objects to the web. 

5. Ubiquity 

Fast and cheap networks are available “everywhere” 
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Core characteristics
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Core characteristics (beyond the architecture)

- Innovation or software platforms are characterized by an architecture with a 
stable core + APIs - enabling development of apps.

- Their emergence is driven by several environmental factors.

Now: additional characteristics:

- Multi-sidedness 
- Network effects
- Multi-homing
- Tipping-points
- Lock-ins
- Competitive durability
- Envelopment
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Platforms are multisided

- According to Tiwana, a fundamental characteristic of platforms is that they 
are multisided. That is, they bring together two different groups of actors. 

- The platform provides value for both parties by mediating interactions
- For a platform to survive, it must make the interaction between these actors 

easier than not using the platform

37Tiwana, 2013, p32



Network effects

- The added value of a platform when new users adopt it is referred to as 
network effects. 

- For each new user, the value for other users increases. - More exponentially 
than lineary. 

38Tiwana, 2013, p34



Network effects: same-side or cross-side

- Network effects can be same-sided: Value is added to other end-users when 
a new end-user is added.

- Cross-side: value is added for app-developers when a new end-user is added. 

39Tiwana, 2013, p35



Network effects: same-side or cross-side

- Network effects can be same-sided: Value is added to other end-users when 
a new end-user is added.
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Multihoming

- When a user, app provider, etc. participates in multiple platform ecosystems.
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Multihoming

Could occur:

- In lack of one clear industry leader (provider-side)
- When one platform ecosystem lack functionality that is important to the 

end-user. 
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Multihoming

- Platform owners have to decide whether to promote or discourage it.
- For instance, the iOS platform ecosystem allow users to instal apps from 

Google’s ecosystem
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Tipping

- The point where sufficient users have adopted the platform is called the 
tipping point or the critical mass. 

- At this point, the network-effect may create a self-reinforcing feedback loop 
of further adoption.  

44Ciborra et al., 2000



Lock-in

- Challenged by competing platforms, a platform owner need to find ways to 
keep their existing users.

- Lock-in is often used as a negative term: Locking a customer to one platform 
or software solution, for example due to high switching-costs. 

- Lock-ins can also be created by providing increasing value to the existing 
user.
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Competitive durability

- The ability to remain competitive over time. 
- Strengthening network effects
- Adding new functionality
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Envelopment

- By extending a platform to offer services and functionality of another 
platform, the other platform is enveloped. 

- For example, when Apple created their own Map-application for iOS, it 
enveloped Google Maps. 
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Guiding principles 
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