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Digital Infrastructures

2 million status updates during each episode of X-Factor
600 million users
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Digitalization
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Analogue = 
Tight Coupling

Distribution Technology

Storage Format

Processing Technology

Music

(Tilson, Lyytinen, & Sørensen, 2010)



© Dr Carsten Sørensen, LSE

Digital = 
Loose Coupling

Distribution Technology

(Tilson, Lyytinen, & Sørensen, 2010)

Storage Formats

Processing Technology

Music
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The Unfreezing and Freezing of Control

Media 
Industry

Computer 
Industry

Telecoms
Industry iPad Research

Content
Publishing 
House

End-User
End-user or other 
sectors

Publishing houses 
but…

Media Studies

Application LP, CD, VHS, 
DVD

Hardware and 
software 
manufacturers

Handsets
…controlled by 
Apple through a….

Computer 
Science & 
Information 
Systems

Infrastructure Wholesale & 
Retail

Internet, 
computer 
industry 
standards

Telecommunication 
infrastructures

….delivery platform 
controlled by Apple

Electronic 
Engineering



© Dr Carsten Sørensen, LSE

Convergence
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Convergence and Divergence
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Digital Convergence
• Any output from any process can in principle be 

input to any other process

• Convergence and divergence two sides of the 
same coin

• Convergence for some can be divergence for 
others, e.g., GSM+Skype+FaceTime

• “Rip-Mix-Burn” culture

• Unfreezing and refreezing of control 
arrangements – Apple now also distributor of 
music, movies, TV, books, and software

• Transformation of industries
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Tussles
& 

Control Points
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Tussles in Cyberspace

• Tussles - conflicting 
collaboration (Clark, 2002)

• Control Points
• Digital markets
• Flexible control points (Herzhoff,

2009)

• Sharing (Benkler, 2005)

• Incompatible goals
• For example two network 

operators share their 
networks, conflicts might 
emerge on how much 
information the two operators 
want to share with each other

• Ongoing contention among 
parties with conflicting interests

• Not competition but direct 
actions between parties based 
on incompatible goals

• Positive effects on innovation 
but can on the other hand also 
lead to severe break-down in 
the network 

• The Internet shaped by tussle:
• technical mechanism 
• laws
• judges
• societal opinion
• shared values
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Platforms
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Burning Platforms
I have learned that we are standing on a 
burning platform. And, we have more than 
one explosion - we have multiple points of 
scorching heat that are fuelling a blazing fire 
around us. [...] Apple disrupted the market by 
redefining the smartphone and attracting 
developers to a closed, but very powerful 
ecosystem. In 2008, Apple's market share in 
the $300+ price range was 25 percent; by 
2010 it escalated to 61 percent. [...]Apple 
demonstrated that if designed well, 
consumers would buy a high-priced phone 
with a great experience and developers 
would build applications. They changed the 
game, and today, Apple owns the high-end 
range.

Nokia CEO Stephen Elop
http://www.engadget.com/2011/02/08/nokia-ceo-stephen-

elop-rallies-troops-in-brutally-honest-burnin/
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Control & Generativity
• Paradoxical relationship
• Allowing for highly decentralised and open 

modalities of use with little centralised 
control and

• Commodifying complex functionality for the 
operation of complex technology so it 
becomes a usable utility in the hand of users

• Zittrain’s and Lessig’s visions of the future of 
the Internet vs Norman’s vision of the 
disappearing computer

• Paradox not a simple problem to solve once 
and for all.
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Apple vs Google
Apple Google

iTunes App Store Android Market Place

iOS Android

Handset dongle Advertisement

Premium brand Premium to medium

Pre-approval Post-yanking

Tight control Loose control
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Dramas in Cyberspace
1. Intellectual Property: Google vs. (IP regulation and publishers)

2. e-Books: Apple vs. (Publishers)

3. Adobe Flash: Adobe vs. (Apple)

4. Adult Content: Content Providers vs. (Apple)

5. Google Voice: Google vs. (Apple)

6. iPhone Jailbreaking: Hackers vs. (Apple)

7. Android Market Kill Switch: Criminals vs. (Google)

8. Mobile Advertising: Google vs. (FTC US regulators)

9. iOS Developer Tools: Adobe vs. (Apple)

10.Wireless Tethering: Developers vs. (Apple)

Protagonist vs. (Antagonist)
(Eaton, Elaluf-Calderwood, Sørensen & Yoo, 2011)
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Flash – Google

(Eaton, Elaluf-Calderwood, Sørensen & Yoo, 2011)
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Generative Actions
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Key Outcome
Action

Time

Protagonist Antagonist
Request

Ignore

1) Antagonist is Passive
- Intellectual Property

Protaganist
Wins

Protagonist Antagonist
Request

Block

Bypass

Allow

Influence

3) Protagonist Bypasses
- Adult Content

Protagonist
Wins

Antagonist unable
to respond

Protagonist Antagonist
Request

BlockRegroup

Allow

2) Antagonist Blocks
- iPhone Jailbreaking

Antagonist
Wins

Protagonist Antagonist
Request

Block

Refine

Influence

Bypass

Allow

4) Antagonist Relent
- Developer Tools



Request

Influence

Bypass

Allow

Block

Ignore
X

O

Protagonist Antagonist

X (Regroup)

(Refine)

KEY

Request =	
  AcMon

O =	
  Start X =	
  End

=	
  OpMonal
	
  	
  	
  	
  TransiMon

=	
  Mandatory
	
  	
  	
  	
  TransiMon

(Regroup) =	
  Not	
  possible	
  as	
  1st	
  AcMon

(Eaton, Elaluf-Calderwood, Sørensen, Yoo, 2011)
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Paradox Definition Patterns Examples Control Strategy Complexity

Acceptance

Antagonist does 
not attempt to 
resolve the 
control/
generativity 
paradox.

Antagonist 
Passive -
Protagonist 
Wins

1. Intellectual 
Property
2. e-books

Entirely open by 
default None

Spatial 
Separation

Antagonist 
resolves the 
paradox through 
spatial separation

Antagonist 
Blocks -
Antagonist 
Wins

6. iPhone 
Jailbreaking
7. Android 
Market Kill 
Switch

Selectively open 
and close platform 
by class of 
innovation

Medium

Temporal 
Separation

Antagonist 
resolves the 
paradox by 
situating control at 
different temporal 
locations

Antagonist 
Relents -
Antagonist and 
Protagonist 
Draw

8. Mobile 
Advertising
10. Wireless 
Tethering

Selectively open 
and close platform 
over time for all 
classes of 
innovation

Medium

Synthesis

Antagonist or 
Protagonist 
resolves the 
paradox through 
synthesis.

Antagonist 
Relents -
Antagonist and 
Protagonist 
Draw

9. iOS 
Developer 
Tools

Recognising that 
the paradox is more 
complex than can 
be solved by a 
simple strategy and 
instead selectively 
differentiate in 
control strategy by 
reducing the 
negative impact of 
blocking

High
Synthesis

Antagonist or 
Protagonist 
resolves the 
paradox through 
synthesis. Protagonist 

Bypasses - 
Protagonist 
Wins

3. Adobe Flash
4. Adult 
Content
5. Google 
Voice
11. Alternative 
iPhone App 
Stores

Recognising that 
the paradox is more 
complex than can 
be solved by a 
simple strategy and 
instead selectively 
differentiate in 
control strategy by 
reducing the 
negative impact of 
blocking

High
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Digital
Infrastructures



!

!"#"$%&&!'(&)$&*$!+!,&$-*.&,*/$
(*0.&)$*,$.!#%&!$&1*)!$*2$

*&1!,)$

Flexibility 
/Stability 

Generativity 
New patterns of 
(socio-technical) 

connections enabled 

Blurring of 
social 

categories 

Strategic actions 
(many actors)  

New (contested) control 
points 

New (temporarily) 
stable socio-tech 

configurations 

(Re)development 
of digital 

infrastructures 

34.%'0-)$,!2/!-&$&5))/!)$6!&7!!.$
-!.&,%/08!9$%.9$90)&,065&!9$-*.&,*/$

!

(Tilson, Lyytinen, Sørensen, 2010)

Digital Infrastructure Dynamics
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Digital Infrastructures
• Relational across layers not recursively organised. Electricity 

and water utilities cannot generatively create new 
infrastructure businesses to challenge incumbents.

• Extremely scalable: Components relatively easily replaced 
and upgraded

• Upwards flexible: Open to creation of higher-level services
• Downwards flexible: Wide range of networks potentially 

providing interconnectivity
• Paradoxes of change and control
• Change: Change through growth and new standards enabled 

by stable standards and -installed base.
• Control: Increased control can both hinder and facilitate 

increased generativity

(Tilson, Lyytinen & Sørensen, 2010)
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