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Platform Origins
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Supply-Demand Innovation

19th Century

Early Modern Consumptiorfiileezes

New Middle Class

20th Century

Mass Consumption

'R
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21st Century

New Society of Individuals
Individuated Consumption
Service Relationships
e-Commerce

Social Media

Smartphone Ecosystems
Centralised Platform Power
Privacy & Data Barriers

Multi-platformisation
Industrial restructuring
Tokenisation of assets
Digital scarce rights
Value-sensitive infrastructures




Integral vs modular product architecture

Modularity is a key strategy to deal
with product complexity by
breaking the product into modules
that can be assessed and changed
separately.
e Akey design principle across
industries
e Relative module
iIndependence within a
broader system of
connections and operational
relations
e [E.g. object-oriented
programming is a
paradigmatic example of
modularisation.
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Integral system
(product)

Top-Down Control

Mirror hypothesis =
organisation of work
mirrors product design

Dealing with complexity through
modular design

1. Decomposability

2. Control

3. Local adaptation

4. Division of labour and efficiency

Modular design

" Independent
o modules/systems
el AT I
F

o ’

"!‘ rw
= Standard Interfaces
L 3 11 v

Single Design Hierarchy

Top-down control

Module Reuse

No Side-Effects

Bill of Materials (BoM)

(Clark, 1985; Carstensen & Sgrensen, 1996; Yoo et al, 2020)



PLATFORM
Platform Origins [EADERSHIP

From Integrated to Modular to Distributed iR
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The foundations of industrial innovation management of production from integrated products to v aii
iIncreased modularisation. —

Modularity and single design hierarchies as a means of managing the coordination of distributed
manufacturing (Abernathy, Utterback, Clark)

From industry verticals (Chandler) to modular clusters (Baldwin & Clark)
The management of innovation products as internal platforms.
The coordination of component sourcing as external supply-chain platforms.

Industry standardisation of common open interfaces (Gawer).

Economic view of platforms implementing two-sided markets (Rochet & Tirole).

Digital platforms supporting distributed innovation through multiple design-hierarchies.
Framing digital platforms and -infrastructures.

Business ecosystems.

Digital infrastructures based on the open Internet and value-sensitive infrastructures.




Platform Features & Types

* Vertically integrated industries (chandier)
 |Integrated products

« Design hierarchies (ciark) e Core modules provide stability
 Dominant designs within industries * Peripheral modules support variety
e Platforms Gawer & cusumano etc) e Industry platforms often support

— Internal standardisation

— Supply-Chain

— Industry

oo Is anything that can be explained as a
— Multi-Sided platform really qualifying to be labeled
as such?

shopping mall, game consoles, printers
(Gawer, 2014)



Two views

1. Platform as a modular technical system (engineering)
“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” (Tiwana et al. 2010, p. 676)

2.Platform as a multi-sided market (economics)
Focus on the value-creating aspects of platforms —
however, not all multi-sided markets are platforms.
Gawer and Cusumano (2014) note that platforms must

enable innovation in complementary products.

Digital Platforms?



Digital Disruption



Analogue Business Models = Tight Coupling

Industry Verticals Protect Firms and Activities

Storage Format

Processing Technology

ARk |

Industry verticals (Chandler, 1977) established over long
periods of time secure integration of activities, while relatively
protecting individual firms through the tight couplings, here of
storage, processing, and distribution where a firm at a given
level only competes with other firms at the same level. A firm in
the music publishing business competes with other peers
within this part of the vertical. Likewise, turntable
manufacturers compete against each other, as do (did!) record
shops.

AA’ _' — B - A - _
(Chandler, 1977; Hitt & Brynjolfsson, 1996; Goldsmith & Wu, 2006; Elaluf-Calderwood, Eaton, Herzhoff, S@rensen, 2011; Isaacson, 2011; Tilson, Sarensen, Lyytinen, 2010, 2021)



Digital Business Models = Loose Coupling
Industry Fragmentation Through Digitalisation

@™

Ll 4

The perfect storm of MP3, cheaper storage, home-PC
adoption, Peer-to-Peer technology, and free US local dial-up
and later DLS connections, resulted in theft as consumer
activity, and legal action as music industry business model —
it did not work ;-) The digital convergence revealed the
paradox of record companies confusing the music with the
medium it was encoded in. As the music could be transferred
and stored on any medium holding bits, the rights holders lost

a core architectural control point underpinning their business Sp@t
model. They defended their legal ones until the next chapter in (&

the story. ,

Storage Formats

Distribution Technology
LB nar J’-—siaz




Platform Business Model for Digital Downloads = New Couplings
Jobs to the Rescue by Reconfiguring a New Vertical

Tl"

Storage Format

Distribution Technology

Google ™

Music downloads

Steve Jobs (and later others) strong-arm the music
industry to accept ¢99 pr song downloaded with DRM
protection, thus reconfiguring the business model power
balance between service, platform, and infrastructure.
The resulting shift of architectural control points meant
that the owners of the mobile phone operating systems
gained power over the music rights holders.




Third Digital Business Model Disruption

Once Digital, Business Models are Malleable

1'

‘ 'Y

Storage Format

Distribution Technology

GO ugle 3

Steve Jobs had the flawed assumption that consumers wanted

to own their own digital music. This turned out to be wrong. m US."E (
Spotify showed that digital business models easily shift value N —-7 .
gains to consumers and offered add-based streaming and Music Streammg

premium subscriptions of almost infinite music catalogues. As a
result, Apple is forced to purchase Beats Music to establish its
own streaming service Apple Music. Amazon and Google follow
suit along with others. This reshapes the business model from
downloads to streaming and with new entrants.




When Mick Jagger in 1963 went to his LSE tutor and told him he would
leave his studies, this was just at the cusp of a new era where concerts
became single and LP sales marketing, rather than the main source of

$14,000 : Music Video

$12,000
income. Digitalisation has now 60 years later, as Mick Jagger is close to

$10,000 retirement, reversed the music business model to pre-1960s where music
B ' product sales (streamed songs) is the marketing of concerts, which along
2 with intellectual property licensing for adverts and movies, makes the
= $8000 . S
>3 largest proportion of artist income.
% $6,000 . . .
= Other examples of digital disruptio

London Black Cabs: Business since 1588 and
regulated since 1644. Multi-year exam, “The

Knowledge” protected against challengers. In 2012,
Uber leveraged digital technologies and fundamentally

1885333238488 3338R¢888238888 challenged London cabbies by claiming not to be a taxi
firm.
gt R DA
$45-Million Contract for Rolling Stones : * Pop music: A 6- ?991 Newspapers: Twenty-Years of Business — R T T 4R
year dcal with Virgin makes it the highest-paid band again Model Struggle weaning off paper o % bkt LT B
with an estimated $8-million fee per album and a 25% royalty distribution and establishing a digital

business model, with no clear solution in
sight, while web-news ecosystems
extract significant value from news.

on each album sold.

: : 12023
Tidal: 83,333 YouTube Music: . News Ecosystems: The web browser and
Apple Music: 1000,000 900,000 social media advertisement ecosystem works
- Deezer: 909,091 through .exchanges between thousands of - 4
Amazon Music: ) companies with complex business relationships. == . -
250,000 Number of music The tokenisation of this arrangement could w7 A
Spotify: 303,000 enable much more flexible allocation of 7 e i A Wt
streams to earn $1,’000 resources with protection of private and =&,/ O Ea| s
corporate data. R SR il

(Lindskow, 2016: Akesson, Sarensen, Ihistrdm Eriksson, 2018; Tilson, Sgrensen, Lyytinen, 2021) Y .



Digital Platforms



Internet Only Knows About Data Packages

“Hourglass”
architecture

Services

Web, email, phone

copper, fiber, radio

Infrastructure

Separation of services
and media

-~

User Experience & Intimacy

~

Services

Value creation

Platforms

APIl, SDK, Rules
Value capture

Infrastructures
Enabling capabilities
Value delivery

Exchange of value & rights

rrrreaTe TR I Y

Digital
Platform

ooooooooooooooooo

TrnrreenTTeeRII I TN

w All your
data
‘belong to

Jus!

https://en.wikipedia.org/wiki/All_your_base_are_belong_to_us



Platforms for Automated Customer-Led Self Service Relationships

Automated
apps delivery

© Dr Carsten Sgrensen, LSE

Automated omes

Automated
- check-outs

Services

User Experience & Intimacy
Value creation

Platforms

API, SDK, Rules
Value capture

Infrastructures

Pushing Paid Human Action to The Edges
Placing some Innovation at the Centre
Outsourcing remaining Innovation Risk
to independent contributors

Enabling capabilities Dr'iver' Uber Passenger
Value delivery
ne
L
L
 THRTRRTRRTTRRINT
Y o
w . Developers Users
Exchange of value & rights Digital =
Platform
ne
L =CKO
LU .
RTTIT w
T
i )U[USERTHISHY0U
e S
ALARRARRA) | JUIN Giol |

ooooooooooooooooo
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Two Fundamental Flavours of Digital Platforms implementing Multi-sided Markets

Transaction Platforms = those that mediate exchanges between multiple parties Complements

Innovation Platforms = those, which in addition leverage digital materiality to enable
distributed complements to the platform capabilities through boundary resources (APIs,
SDKs, and rules), for example in the form of smartphone apps.

Core Emmmmd Complements

AWl Complements

Transactions Innovations . L .
—_—eoo— Multi-sided, distributed and digitally scaled markets

The platform serves as an The platform serves as a based on limited sets of shared boundary resources

intermediary for direct technological foundation upon |

exchange or transactions, Hvbrid which other firms develop o

subject to network effects Y . complementary innovations ' ~

Companies
Transaction * Innovation

Platforms Platforms

. Apple
App Store\
Instagram @
ANy Pla
e O
xchange
Facebook
ocial Network

TripAdvisor Amazon

IBM Watson

i

i

(Cusumano, Gawer, Yoffie, 2019, p.18)

Facebook for SAP
Developer @

W Qualcomm
Amazon Brew
AWS

Average iPhone app = 50.000 lines of code
USA heathcare.gov website 2013 = 500 million lines
2.2 million iPhone apps, 2.8 million Android apps = 250 billion lines

http://ww.informationisbeautiful.net/visualizations/million-lines-of-code/



Digital Platforms For Multi-Sided Markets

Side 1 n

Side 1

1) Information

Mobile operator - Vodafone ®
* Mobile phone users
- - - Goods Encounters
Ide 2 . )
Side 1 ‘ Side $r€
Visa
 Credit card users
* Vendors accepting Visa
R 3) Service Relationships
Side 6 Side 5 ® $£€
Web-page People searching
publishers “
Side 1 ‘ Side 4 4) Innovation Complements
: . L, poy ‘ $£€
Vendors Google  web-search indexing and Leiad.
advertising optimisation companies | '
Side 2 Side 3 5) Meta-data
Advertisement auctions Search analytics companies

@ $L€



Multi-Sided Market Dynamics

Network Externalities => More fax machines means buying one a better idea.

Chicken & Egg: Growing each side — go narrow and go deep!

9

Subsidisation:

* Platform: Investors => Uber drivers and passengers

* Same-side: | send you cat picture on Facebook

* Cross-side: Google advertisers pay for search

Incentives can change over time
Multi-homing = participate on multiple platforms.
Marsupial Platforms, such as Wechat: From app to platform

http://digitalinfrastructures.org/Marsupials.html




Innovation Platforms



Centralised Control -
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Tail fin
Boeing (Frederickson, Wash.)

Wingtips
KAL-ASD Horizontal stabilizer

~ (Korea)

Forward
fuselage
Kawasaki

Alenia (Italy) 1
Center fuselage

Alenia (ltaly)

‘ L Aft fuselage
Vought

(Charleston, S.C.)
Main landing gear wheel well

J— Kawasaki (Japan)

Center
wing box
Fuji (Japan)

Fixed trailing edge

Movable

trailing edge
Boein

(Australia%

Kawasaki (Japan)

Wing

Mitsubishi Fixed and movable leading edge
(Japan) Spirit (Tulsa, Okla.)

PARTS NOT SHOWN

Landing gear
Messier-Dowty
(England)

Wing/body fairing
Boeing (Canada)

Landing gear doors
Boeing (Canada)

Cargo access doors
Saab (Sweden)

Passenger entry
doors
Latecoere (France)

Engines

GE (Evendale, Ohio)
Engines

Rolls-Royce (England)
Engine nacelles

Goodrich
(Chula Vista, Calif.)
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Each “brick” can display
behaviour potentially changing
behaviour of other “bricks”
= | e Py e 14 R e Output from each element
s O e " < Elements can after
“manufacture” be improved or
changed into something
different




Physical goods and digital

Layered-Modular Architectures

Modularity of manufacturing

Layering of software f )

_ Layered Modular
Layered Modular Architecture Modular Architecture Architecture

extending the modular architecture Fixed product boundary Fluid product boundary
of physical goods with four loosely and meaning

and meanings
coupled digital layers J

Loose coupling between Loose coupling

components through between components
standardized interfaces :
Contents Layer <?eprogrammabty through standardizea

C_omponepts ngsted in a Homogenization of data interfaces
single design hierarchy

Self-reference Heterogeneous layers
Service Layer Product-specific following muiltiple
components _ design hierarchies
Low High

Components designed Product-agnostic
Network Layer and produced by firms components

Logical sharing product-specific Layer are coupled
Transmission knowledge through standards and
protocols shared by
heterogeneous firms

3 J \_ A

Device Layer
* The product is made of modular components on different layers that belong to different design hierarchies.
« Components are product agnostic. They can be used simultaneously as a part of many different products.

_ _ * The product emerges (rather than is strictly designed) from components that are controlled by different regimes.
Physical Machinery  Firms can compete and partner at different levels at the same time.

(Yoo, Henfridsson & Lyytinen, 2010)



Boundary Resources = Tools & Rules Innovation Platform Owner

Enabling a balance of openness & control

Platform
Software Development Kit (SDK) _
o i - - Platform rules governing

The production environment for iOS apps

development

Apps must be developed on Mac Computer _ DeSI n of
» Using GPS requires asking user for * The app should do what it . g

permission promises | | Resourcing Securing

Application Programming Interface (API) » Good clean family entertainment

+ High level functions (building blocks) hosted you can trust Boundary

by others * 30% tax on app sales Resource
- e.g. Google Maps or Facebook OAuth login * No competing platiorms

£k K8 Steamed Dim Sum B HEEE S Pan & Fried Dim Sum ﬁii\ﬁéﬁ " % Cheung Fun
O1 4B Y-BFoaad ... £3.00 | 20 FWEH Ao, £280° 1 38 Hivk&FaifEtm.......... £4.40 : B1 ZHETA oo £3.90( |
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Boundary Resources

Resist

Apple Developer

4

Jailbreak

Cooperate

Highly distributed innovation in an unpredictable recursive process of
Reject | *Accept

push and pull where even the highly controlling Apple is not entirely in
control and where even individual developers can exercise influence

through leveraging the blogosphere Native iOS Apps

App Stores

o Boundary Resources
Auxiliary Resist
Boundary Developears/ - . .
Resources A Auxiliary BR —- RS ”
GSILS‘( Owners Accommodate | - > BR1 - BR 2..n /e Auxiliary
'4000 : 063\6 Boundary
’77’)700:9’ Resist E - Emergence Resist Resources
? . Change : {1004, kile) > Resource
Accommodag ; (Tool, Rule) - Owner £
)@ﬁ"' : v Accommodate ‘%
Resist Aq
Z ‘//c:(‘l;{e Developers! N‘ )
Technology ~\)) AGo™" Auxiliary BR BR1 ' L2
i O‘)’az Technology
Resources Qwners “
ACCOMIM Ol : Resources
Regulators/
__________________________ > Blogosphere/ el
Installed Base/ Partner
Influence Influence

Organisations




variety

>

<

unity

CONTROL

DEFENSE

closed

open

Architectural Control Point Tactics

Cz‘tse Leverage | Control Exploit | Defense Key features of each case (incl. boundary
platforms ' resources used)
The first smartphone platform to launch a
marketplace and monetization boundary resources
Apple less to leverage 3" party developers in large scale
i0S ++ +++ sionificant + Strong quality control to prevent exploitation
(2007->) enl Case shows that leveraging only one side with
focus on quality can bring sustainable success and
high profits despite restricted market share
Instead of control aims at maximal leverage from
two sides: developers and manufacturers
Employs digital boundary resources, such as Play
Google Protect, client library, compatibility definition
Android U i i 4y document &. test suite (CDD & CTS), to control
108> for the massive scale of complementors
(2008-) Wide openness has led to vulnerability to
exploitation by platform forks such as Amazon
Fire. Actively defends the platform
Google itself exploited core APIs from Java
A closed platform similar to Apple 108, but
instead of building the platform on its own,
Amazon P Amazon exploited AOSP to get both platform
Fire 1 5 p R i sionificant| €O and complements from Android
(2011->) g To minimize multihoming costs for Android

developers, provides a replica of Android
boundary resources including Maps APIs

Karhu, K., Gustafsson, R., Eaton, B., Henfridsson, O., and Sgrensen, C. 2020. "Four Tactics for Implementing a Balanced Digital Platform Strategy," MIS Quarterly Executive (19:2), pp. 105-120.




Platforms & Infrastructures



Infrastructure as Fuel, Protector, or Millstone

K Services w

User Experience & Intimacy
Value creation

=HOOG
i@ i) o

Platforms

APIl, SDK, Rules
Value capture

Infrastructures
Enabling capabilities
Value delivery

_a

Apple’s App Store Mobile Operator FinTech

iI0S-based platform From line- to package Digital disruption of
captures value switching banking services

¥

Complex ownership

3

Each operator owns and and control

=

- S

O

[P

i

L ‘

m “

-l Decentralised and open |P- controls infrastructure and
Bl based infrastructure carries can managed radical

g value and content transition independently on
-

N

©

.-

[

=

Smithsian Growth & Infrastructure

(Exploit & Improve)

The critical importance of infrastructure to protect
incumbency if commanding it as an exclusive user
— small hotel chains cannot compete against
Hyatt Hotels' 777 properties in 54 countries.

arrangements of

digital infrastructure

others based on standards meshed With siloed
bank verticals

Schumpeterian Growth & Infrastructure

(Explore & Destroy)

The change of the competitive rules through innovation can
render an existing infrastructure a burden rather than a
protector of incumbency — if, for example, guests prefer Airbnk
over Hyatt when Airbnb leverages an open Internet
infrastructure.



Mega-Platform Risks — Strategic Control Points!

Platform Challenges Control Point Strengths

Movers
Transporting people

¢ Network externalities are not always delivering on

their promise e Apple has strong control points weaved

& things
(Uber, DoorDash, Didi)

Streamers

Delivering content
(Netflix, Spotify, Disney)

Creepers

Spying on users
(Meta, Snap)

® More Uber cars in New York is no good for me in
London

@ Limited how many local Indian restaurants on
DoorDash is any good for me

Without strong architectural control points,
others can rapidly copy business model

@ Uber is an app, some drivers and a brand... so is
Lyft (US) and Bolt (UK)

Relying on a delivery platform means paying
platform tax

® Spitify pay 15% subscription tax to Apple
® Epic’s court tussles over Apple’s Fortnite tax

Being a platform relying critically on another
platform can be dangerous

® Apple’s decision that users can turn off cross-app
tracking will cost Meta around $10 billion in 2022

@ Platforms banned the right-wing social platform
Parler

https://www.economist.com/business/2022/10/31/what-went-wrong-with-snap-netflix-and-uber

together in a device ecosystem and could
decide to lock out key Meta business
model. Hence Meta betting the farm on
the Metaverse where they think hey will
be in control through Oculus headsets

Google equally has Android as core
architectural control point. Simultaneously
seeking to aggressively build the cloud
offering

® Amazon is able to cross-subsidise

between Amazon Web Service and the
rest, and is leading on providing cloud
infrastructure

Microsoft has a corporate PC software
stronghold and globally 2nd in cloud



Future Platforms



Emerging Forces of Digital Business Model Disruption

The islands of automation traditionally governed organisations as computing
was done using mainframes, communication with telephones, typewriters and
fax machines, and with production machinery disconnected from the rest.
Networked PCs and smartphones converged computing and communication
In multiple ways through web pages, mailing lists, e-commerce systems,
video calls, instant messaging, and much else.

Computing Comguting

Communication (3G 4G)

Communication

Islands of Automation Digital Convergence

Whereas the smartphone revolution has
resulted in millions of apps being developed
In no time through distributed innovation,
this arrangement is also characterised by a
simple and unified form factor and a stable
human-service relationship. The coming
decades will see categories of technologies
transform the foundational logic for

Internet of
Things

Virtual

Smart Workspaces Assistants

Connected Home

Connected Office

Deep Neural Nets

Edge Al

Conversational Al

Al Platform as Service

Businesses are now on the cusp of converging computing,
communication, and production through five foundational
categories of technologies, which converged both will enable a
plethora of new opportunities as well as challenges.

Computing 9G & lol
- + Al
ommunication
" Autonomy
Production Hybridity

Cyberphysical Convergence Blockchain

Virtual, Mixed and

Automated Cars

Autonomous Mobile
Robots

Augmented Realities

Permissioned and
Unpermissioned
Blockchain

Digital Twin
Flying Autonomous
Vehicles

Volumetric Displays

business models. This development will
challenge organisations to radically rethink
their business models and require new

_ 5G & the Internet
methods, tools, and techniques to do so.

of Things

Artificial Intelligence

Hybridity

(McKenney & McFarlan, 1982; Hale et al, 1989; Brodie, Brennan, Sagrensen, 2019)



BEE ONLINE NETWORK HOMEPAGE | SITTMAP | SCHEDULES | REC INFORMATION | BEC FDUCATION | RREC WORLD SERVICE

The Web In Three Acts

Web 1.0 — Read

@) Neows inAudic B News n Video Newyddion Hosocrn  Nocicas ,L’i' 08 ; n* “
Tuosday, Decomber 1, 1098 Publahed al 04.59 CMT
Front Page X

weid | Front Page

Tax splits EU

Plans to harmonise 1ax policies
across the European Union are
placing its members' finance

U ministers on a collision course.

Democratising digital information 'M
Brown Iveaters velo over tax P

Sir Tim Berners Lee’s World Wide Web
Telecoms infrastructure = centralisation

'3 Top of the class -
| S8 Tables showing how English
: secondary schools did in their exam World Aids Day i
A= resulls have been published, but -
| 4 aarhare cau thoca ~amnaricnne arg =y

Web = decentralisation

Web 2.0 — Read/Write
Democratising digital interaction
Middleware services
Social media engagement

Global mega platforms = centralisation
Open internet infrastructure - decentralisation

Web 3.0 — Read/Write/Own
Democratising digital rights

)a». / https:/lwww.youtube.com/watch?
& _ ./ v=bpaKQ3CZpVs
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% https://medium.com/@matteozago/
1%  why-the-net-giants-are-worried-
. about-the-web-3-0-44b2d3620da5

Distributed ledger infrastructures = (de)centralisation”?

| https://www.preethikasireddy.com/
- ; post/the-architecture-of-a-web-3-0-
application

Distributed ledger platforms = (de)centralisation”?
Resolving the double-spend problem Hashgraphiil

https://medium.com/fabric-ventures/what-
is-web-3-0-why-it-matters-934eb07f3d2b
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The Three Necessary and Sufficient Elements Iin a Value-Sensitive
Digital Infrastructure Resolving the Double-Spend Problem
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establishing the
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Network

Technical architecture supporting peer-to-
peer broadcasting of all transactions on
distributed ledger

(Sarensen & Rossi, 2019; Rossi & Sagrensen, 2019)



Blockchain Platforms Makes it Feasible for Everyone to Join

All coins/tokens are
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(Sarensen & Rossi, 2019; Rossi & Sagrensen, 2019)



Service

An offer of value
creation to someone

Platform

Architectural control
points enable value
capture (platform tax,
for example)

Infrastructure

The necessary
infrastructural
capabilities for value
delivery

Digital Transformation Through
Service-Platform-Infrastructure Reconfigurations

Vertical
Integration

(Kazan, Tan, Lim, Sgrensen, Damsgaard, 2018)
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1) Expensive Communication in Large Collective 2) Market Demand for Flexibility => Recoupling
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