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Note: 
This slide set is for private use only. 

 
It is similar to the one  

shown by Prof. Piller during the event. 
It lacks some slides and most pictures, but 

should provide you the opportunity to review the 
messages delivered during the presentation. 



Today’s positions 
 Head of RWTH Technology & Innovation Management Group and full (tenured) professor of 

management at TIME Research Area at RWTH Aachen University 
 Academic Director of RWTH Executive MBA, offered by RWTH Aachen & Fraunhofer Gesellschaft 
 Co-Founder and Co-Director of the MIT Smart Customization Group, MIT Media Lab, Massachusetts 

Institute of Technology, Cambridge, MA 
Past positions 
 Research Fellowship at the MIT Sloan School of Management, Innovation Management Group, Mass. Institute of 

Technology, Cambridge, MA (2004-2007) 
 Assistant / Associate Professor in Management and Habilitation on Customer Co-Creation at TUM Business 

School, Munich (1999-2004) 
 Ph.D. in Operations Management with focus on Mass Customization, University of Wuerzburg (1995-1999) 
Current Research Interests and Expertise 
 Strategies for Customer-Centric Value Creation, like mass customization, innovation co-creation, additive 

manufacturing, managing the frontend of innovation 
 Open Innovation, i.e. technology transfer, R&D partnership models, crowdsourcing 
 Managing Disruptive Business Model Innovation and supporting organizational structures and cultures (especially 

facilitated by Industrie 4.0 and Digital Transformation) 
Entrepreneurial Activities 
 Co-Founder, Investor, and/or Member of Board of Directors of several companies, including Competivation 

(innovation consultancy) ThinkConsult (process management and concept testing), MVM.com (personalization and 
virtual models), Hyve AG (customer co-creation), Dialego AG (innovative online market research), Corpus-e AG (low-
cost high-quality 3D body scanning and “best fit” solutions for eCommerce), DOOB AG (3D printing and 3D modelling) 

 Real life achievements:  Only German in “Top50 Profs on Twitter”  
list; Kloutscore >60; Google Scholar Citations >8500 

Short Introduction: Frank Piller 

More info: frankpiller.com 
Follow me on Twitter: @masscustom 





What do these people have in common? 
 

The Innovation manager of an Investment Bank 
The head of sales at Deutsche Bahn 

A business developer of Yellow Strom 
The head of R&D of a machine tool manufacturer 

A consultant 
The head of service innovation of BSH 

A business innovation manager at Daimler 



The all gave the same response on a 
discussion question in an executive training 

offered by our department:  
“Image your worst possible competitor.  

How would it look alike?” 

* RWTH Zertifikatskurs „Business Model Innovation“, bmi.rwth-aachen.de 
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These are platforms … and these want to become a platform 

Based on an idea by Marshall van Alstyne (2015), MIT 



Platforms (business ecosystems) 
beat products every single time. 
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https://youtu.be/NMacTuHPWFI 

https://youtu.be/NMacTuHPWFI


Why will one win and the other loose? 

An integrated,  
isolated product 

A service („App“) as part 
of an existing platform 



Platforms (business ecosystems) 
beat products every single time. 
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Exactly this development is challenging 
manufacturing companies today 

21 



“Digitalization” 
 

“Digital Transformation” 
“Industrie 4.0 (I40)” 

“The (Industrial) Internet of Things (IoT)” 
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All this is based on a well-known effect 

24 



25 Source. PC World, 2007. http://www.pcworld.com/artice/2038207/ 

Digitalization etc. is still very much driven by Moore‘s Law 



“Idea of exponential growth — in the 
computing power of machines, in the amount of 
digital information that is being created and in 
the number of relatively cheap devices that are 
continually talking to each other.  
 
When these numbers doubled every year or 
two in the early days of the computer 
revolution, the results, while impressive, were 
still within our ability to imagine.  
 
But now that the numbers are so staggeringly 
large, [so] that machines can finally do things 
once considered possible only in the realm 
of science fiction.” 

Moore‘s law 

Power law 

The 2nd half  
of the  
chessboard 

Brynjolfsson & McAffee: Moore‘s Law still is very much alive (in ist 
principle) – and driving competition and market dynamics 
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And what do we do  
with all this capacity? 

34 





What is the „job“  
of this innovation? 

(Do we really need this?) 
 

37 



At the same time, the pacifier 
becomes an open platform …  

expect 100s of baby apps!  



A framework to map Industrie 4.0 

47 



48 Source: Aethon.com, Source: BCG Study on Industry 4.0, March 2015 
 

The Technological 
Infrastructure  

of Digitalization 

Different “technologies” are behind the current digital transformation of manufacturing. BCG, for 
example, differentiates these “nine pillars of technological advancement” 



Digitalization 
Technology and Process of Making 

„Things“ Smart and Using their Data 
(Enablers like Additive Manufacturing, 

Sensor Tech, Cloud, Analytics ,…) 
 

Planning 

Smart 
Production 

Logistics / Smart  
Supply Chains 

Industrie 4.0 
(Industrial Internet of Things) 

Statistics Resources 

Process 

Intra-Logistics 

Quality Control 

Automation 

Just-in-Time 

Documentation 

Tracking 

Internet of Things 
(Smart Solutions) 

Energy 

Security 

Heating 

Sportswear 

Wearables 

Smartphones 

New Means of 
Transportation 

Connected 
Cars 

Optimized  
Wayfinding 

Source: RWTH TIME 

Home 
Automation 

Personal 
Digitalization 

Individual 
Mobility 

A Major IoT Application is … 
Industry 4.0 consists of smart, connected  

„Things“ and relies on their data 
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(1) The technological infrastructure (Digitalization) 
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Smart Solutions 

 
Smart Products 

 
Smart Services 

(2) The Application Dimension: Smart Solutions in Form of Smart Products and Services 



The Defining Characteristics of Smart Products 

Source: Bechtold et al., 2015 / CapGemini Consulting Framework 
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Smart Solutions 

 
Smart Products 

 
Smart Services 

(3) The Innovation Dimension: Digitalization enables new dimensions of open innovation 
in business ecosystems along the entire lifecycle  



Digitalization also enhances today’s notion of “open innovation” into an extended 
innovation system in open ecosystems 

Source: Bechtold et al., 2015 / CapGemini Consulting Framework 
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(4) The Smart Factory: Digitalization enables data-driven, resilient and decentralized 
factories, which become part of a connected supply chain 



(4) The Smart Factory: Digitalization 
enables data-driven, resilient and 
decentralized factories, which 
become part of a connected supply 
chain 
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Growth Drivers 
(Connected, „Smart“ Everything, IoT) 

Industrial Efficiency Drivers 
(Industrial Internet of Things, I4.0) 

(5) While smart solutions drive market growths, the smart factory enables operational 
efficiency – but also mass customization and new business models 



The challenge of finding  
a new business model 

64 





Assumptions 

Knowledge 

  

Exploring the  
opportunities of I40 Our present business 

The challenge: Business model innovation demands to build and 
manage assumptions 

Source: M.W. Johnson: Seizing the White Space, 2010 66 



THE AACHEN BUSINESS MODEL INNOVATION (BMI) APPROACH* 
(1) Iterative „Design Thinking“ approach: 
- Agile process with continuous iterations and strong 

user focus 
- Open, collaborative task in responsibility of every 

product manager  
- Early use of many BM prototypes (Primotypes) 
- BM Canvas as a communication tool: Ability to 

map BM alternatives  
- Intuitive approach, at the same time systematically 
- Today, often company-specific canvas 

 

* more information: bmi.rwth-aachen.de 



The Idea of the Business Model Canvas 
 To analyze the status quo, clarify the 

processes underlying them,  
 To overcome barriers (confusion and 

complexity) and to discover alternative 
business models, … 

 which then allows us to run “experiments” 
considering alternate combinations of the 
processes.  

 And this in an interactive process! 



(1) Iterative „Design Thinking“ approach: 
- Agile process with continuous iterations and strong 

user focus 
- Open, collaborative task in responsibility of every 

product manager  
- Early use of many BM prototypes (Primotypes) 
- BM Canvas as a communication tool: Ability to 

map BM alternatives  
- Intuitive approach, at the same time systematically 
- Today, often company-specific canvas 

 

(2) BM patterns for systematic search for new BM: 
- Successful BM are based on recurring patterns 
- Derivation of general and company specific libraries of 

BM patterns 
- Systematic problem solving based on TRIZ approach 

THE AACHEN BUSINESS MODEL INNOVATION (BMI) APPROACH* 

* more information: bmi.rwth-aachen.de 



BM PATTERNS – INSPIRATION TO RETHINK THE BUSINESS MODEL 

In the world of business models, there is not much that 
is actually new – but many powerful adaptions! 
Patterns of business models can serve as an inspiration 
when innovations of business models are considered.  
 

E.g. Solution Provider: Deliver carefree package of 

comprehensive solution of integrated product and service 

offerings 

E.g. Experience Selling: Deliver emotional sensation apart from 

the functionality of the tangible product in saturated market 

 
 

 Recombine existing concepts to break outside of the 
box and generate ideas for new business models 

 
Building on: Gassmann & Frankenberger, Univ St Gallen, 2014 



1986 Market entry  
(Razor and Blade) 
(Lock-in)  
 

1987 Nespresso 
almost failed due 
to nonperforming 
business model 

1991 Jean-Paul 
Gaillard takes over 
activities of 
Nespresso  
(Razor and Blade) 
(Lock-in)  
(Solution provider) 
(Experience)  
(Direct selling) 
(Ultimate luxury) 

Nestlé is catching up with 
severall new businesses  
like Babyness and 
Special T. 

1970 Invention of nespresso 
system  (coffee machine usable 
with coffee capsules ) 
 

Nespresso business model initially almost failed. 
It only became successful when Jean-Paul Gaillard 

adapted the business model by additional „patterns“. 



We can see this competition also differently: 
 

An integrated,  
isolated product 

A service („App“) as part 
of an existing platform 

An ambitious and 
brave business 

experiment (from 
prototype or perish 

to deploy or die) 

 
   „Business as usual“      

 



(1) Iterative „Design Thinking“ approach: 
- Agile process with continuous iterations and strong 

user focus 
- Open, collaborative task in responsibility of every 

product manager  
- Early use of many BM prototypes (Primotypes) 
- BM Canvas as a communication tool: Ability to 

map BM alternatives  
- Intuitive approach, at the same time systematically 
- Today, often company-specific canvas 

 

(2) BM patterns for systematic search for new BM: 
- Successful BM are based on recurring patterns 
- Derivation of general and company specific libraries of 

BM patterns 
- Systematic problem solving based on TRIZ approach 

(3) Rapid experimentation and validation in field 
- BMI means to develop alternatives – and to test 

assumptions 
- Ability to generate quick and cheap experiments (e.g., 

5x5x5x5x5 logic by Schrage) 
- Experimentation template 

THE AACHEN BUSINESS MODEL INNOVATION (BMI) APPROACH* 

* more information: bmi.rwth-aachen.de 
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Digital Business Model 
Value Propositions, Offerings, and Markets 
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Growth Drivers 
(Connected, „Smart“ Everything, IoT) 

Industrial Efficiency Drivers 
(Industrial Internet of Things, I4.0) 



•Questioning attitude 

• Rewards success and failure, punishes inaction 

• Tolerates mistakes 

• Slack is welcomed 

• Supports risk taking and change 

• Supports teamwork and collaboration 

The BMI organization 

Leadership 

Structure 

Culture 

Systems 

People 

Processes 

•Guide the process in a participative and fair way 

• Clearly communicate reasons, and expectations 

• Educate employees 

• Shield creative teams from distractions and pressure 

•Appreciate distinctiveness in people and their 
thinking 

• Welcome change 

•Ask itself what it does to promote or inhibit 
innovation and how to get rid of these obstacles. 

• Fast and flat 

• Small units 

• Encourages collaboration 

•Autonomous teams at the 
front line 

• Fast and un-bureaucratic 

•Decentralized decision making 

• Support idea generation, 
experimentation and execution 

 

•Diversity (internal and external) 

• Collaboration 

• Educated in regard to the strategy  
and skills needed 

• Support the process of strategic 
innovation 

• Enable collaboration 

• Enable the use and creation of knowledge 

• Reward risk taking and action 

•Used to create relationships with 
customers 

•Metrics & rewards support innovation Building on Marc Sniukas 2011 

“Success factors” for BMI 



But perhaps we don’t need to build 
“supermodel companies” anyway –  

as we don’t need companies  
at all any longer … 

81 



The other side of Industrie 4.0 

82 



http://www.ronen-kadushin.com/ 
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Manufacturing as a service 

101 



xaas* 
 

 
*everything as a service 



xaasfaou* 
 

 
*everything as a service for all of us 



 
 
 

An industry already that already has been 
disrupted by a very similar development 

is the publishing industry 
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2D Digital Printing 
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Digitalization enables  
rapid innovation (in ecosystems) 



108 

Consider access to industrial-grade 
additive manufacturing (3D printing) 

for everyone via 3Dprinting platforms 



109 
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Digitalization mandates  
faster decision making 



An anouncement for the Nokia Lumia 820 
Fri 

 
18 Jan 



Fr 
 

25 Jan 

6 days from file (product)  
to product ecosystem 



 
 
 

But digitalization of manufacturing not 
just enables access as a service, but also 

its continuous development by users 



 
 
 

While being traditionally a field of large 
companies (EOS, 3D Systems …), AM hardware is 
one of the areas where user-generated hardware 

is becoming an alternative: 
Consumerization of  

Manufacturing Hardware 
(similar to present status quo in IT!) 



Recent research by Joel West et al. (2014) identified more than 100 commercial 
iterations of the RepRap (open hardware) design 



 
 
 

This creates news challenges 









This demands new  
technology and IP policies  
on the government level … 



… but especially new business models to 
capture value in a company  

(Think about it like this: 
“What is the ‘concert’  

of a manufacturing company?”) 





Plenty of things to discuss … 



Our plattform for continuous interaction: 
The RWTH Aachen Invention Center 

http://www.invention-center.de 



 
RWTH Zertifikatskurs für 
Führungskräfte: 
Business Model Innovation 
 
5 Tage in zwei Teilen, plus 
unternehmensbezogene 
Projektarbeit 
 
Dieser Kurs ist auch als individueller Inhouse-Kurs  
zu flexiblen Terminen möglich! 

 

Zertifikatskurs „Business Modell Innovation“ 
 

Termine in 2016 unter bmi.rwth-aachen.de 
 

Learn more about the Business Model Innovation Approach 
(Executive Training in German language) 



 

Berufsbegleitender EMBA Studiengang an der RWTH Aachen und Univ. St. Gallen 
mit Fokus auf Innovation, Technologie und Leadership 
 

Start des 13. Durchgangs im Sept. 2016 | Studienleitung: Prof. Dr. Frank T. Piller 
emba.rwth-aachen.de 

 

A unique Executive MBA with a focus on innovation, technology,  
and managing disruptive change – offered by RWTH Aachen and 
Fraunhofer Academy 



Frank T. Piller, Prof. Dr.  
 
RWTH Aachen University  
 

TIME Research Area Technology, Innovation,  
Marketing & Entrepreneurship 
 

Kackertstrasse 7 | 52072 Aachen | Germany 
 

piller@time.rwth-aachen.de   
@masscustom (Skype, Twitter, Facebook) 
time.rwth-aachen.de/tim  |  frankpiller.com 
Expertly assisted by: Monika Heer,  
+49 (0)241 809-3577 | heer@time.rwth-aachen.de 

Contact industry alliances: Christian Gülpen 
+49 (0)241 809-6660 | guelpen@time.rwth-aachen.de 

Open for interaction 


