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Disruption:  Not Prevalent At This Time 

CPD-003205!

Source:  Robert G. Cooper, “Where Are All the Breakthrough New Products?,” Research & Technology 
Management, Industrial Research Institute, 1550 M Street NW, Washington, DC,  September-October 
2013, Pages 25-33. 



T110-DFMA2016v1 - Page 5!

Copyright © 2016 Goldense Group, Inc. All Rights Reserved. 

DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Disruption:  Breakthrough Spending Has Decreased - Composition 1990s vs. 2000s 

CPD-003205a!

Source:  Robert G. Cooper, “Where Are All the Breakthrough New Products?,” Research & Technology 
Management, Industrial Research Institute, 1550 M Street NW, Washington, DC,  September-October 
2013, Pages 25-33; Figure 1 – Page 26. Percent of projects by type in the typical development portfolio, 
then and now. 
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Disruption:  Portfolios Are Overweight In Tactical & Operational Projects 

CPD-003205b!

Source:  Robert G. Cooper, “Where Are All the Breakthrough New Products?,” Research & Technology 
Management, Industrial Research Institute, 1550 M Street NW, Washington, DC,  September-October 
2013, Pages 25-33; Figure 2 – Page 27. A sample current-state assessment showing an overabundance of 
tactical projects. 
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Disruption:  Blue Ocean Strategy - Growth & Profit Opportunities Are Tremendous 

DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 

Source:  W. Chan Kim and Renee Mauborgne, “Blue Ocean Strategy,”  Harvard Business School Press, 
2005, Copyright 2005 Harvard Business School Publishing Corporation. Page 7.  Figure 1-1. 

CPD-228061b!
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Disruption:  Blue Ocean Leadership - Top Executives Must Examine What They Do 

CPD-003554!

Source:  W. Chan Kim and Renee Mauborgne, “Blue Ocean Leadership:  Are your employees fully 
engaged in moving your company forward?  Here's how to release their untapped talent and energy.,” 
Harvard Business Review, Harvard Business School Publishing, 60 Harvard Way, Boston, MA, 02163, 
USA, May 2014, Page 65, Inset:  The Blue Ocean Leadership Grid. 

"The Blue Ocean 
Leadership Grid is an 
analytic tool that 
challenges people to 
think about which acts 
and activities leaders 
should do less of 
because they hold people 
back, and which leaders 
should do more of 
because they inspire 
people to give their all.  
Current activities from 
the leaders "as-is" 
profiles (which may add 
value or not), along with 
new activities that 
employees believe would 
add a lot of value if 
leaders started doing 
them, are assigned to the 
four categories in the 
grid.  Organizations then 
use the grids to develop 
new profiles of effective 
leadership." 
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Disruption:  Personalities Are Important for Radical, Disruptive, & Breakthrough  

CPD-003547!

Source:  Ella Miron-Spektor, Miriam Erez, and Eitan Navesh, “Teamwork:  To Drive Creativity, Add 
Some Conformity,” Harvard Business Review, Harvard Business School Publishing, 60 Harvard Way, 
Boston, MA, 02163, USA, March 2012, Page 30. 
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Disruption:  Only 7.6% Are Breakthrough Innovators 

Source: Kim Wagner, Andrew Taylor, et. al., “The Most Innovative Companies 2014:  Breaking Through 
Is Hard To Do”, The Boston Consulting Group, Inc. [BCG], One Beacon Street, Boston, Massachusetts, 
USA, October 2014, Page 10, Exhibit 4:  A Small Universe of Breakthrough Innovators. 

CPD-003137d!
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Disruption:  Attributes of Breakthrough vs. Strong or Disruptive 

Source: Kim Wagner, Andrew Taylor, et. al., “The Most Innovative Companies 2014:  Breaking Through 
Is Hard To Do”, The Boston Consulting Group, Inc. [BCG], One Beacon Street, Boston, Massachusetts, 
USA, October 2014, Page 20, Breakthrough Innovators Bring Together All the Pieces Required for 
Radical Innovation. 

CPD-003137j!
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Disruption:  The Innovation Landscape Map - Business Model vs. Tech Disruption 

DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
CPD-228458!

Source:  Pisano, Gary P., "You Need An Innovation Strategy," Harvard Business Review, Harvard 
Business School Publishing, 60 Harvard Way, Boston, MA, 02163, USA,  June 2015, Pages 44-54; Figure:  
The Innovation Landscape Map, Pages 51. 
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Disruption:  Breakthrough Can Be Part of Every Strategy - Percentages Differ 

QUESTION:  B1. What is your company’s fundamental approach to new product creation today?  Please reply for what 
you currently do.  Please do not reply as to what your company might do in the future or has done in the past, today’s 
environment is the focus of this research.  [Check One Box Only] 

DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 

Number of Respondents = 198, Margin of Error = +/- 4%	
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Disruption:   Dealing With VUCA 

CPD-002200!

Source:  Bennett, Nathan and Lemoine, G. James, “What VUCA Means for You,” Harvard Business 
Review, Harvard Business School Publishing, 60 Harvard Way, Boston, MA, 02163, USA, , January-
February 2014, Page 27. 
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Disruption:  Dealing With VUCA - Better Have A Sound But Flexible Plan 

DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
CPD-460099!
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Disruption:  The Future Of Global Growth Will Affect All Strategies 

Source:  Fischetti, Mark, “Up, Up and Away:  World Population Will Hit Nearly 11 Billion By 2100,” 
Scientific American, Nature America, Inc., Nature Publishing Group, London, UK, December 2014, Page 
100. 

CPD-003477!
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Breakthrough Strategies:  Ten Methods To Achieve Radical Innovation and Disrupt 

Disruptive Innovation 

Big Bang Innovation 

Emerging Technology Innovation 

Digical Innovation 

Lead User Analysis 

Reverse Trickle-Up Innovation 

Bottom-of-Pyramid Innovation 

Design Thinking 

Ambidextrous Innovation 

Sustainable Innovation 
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Breakthrough Strategies:  Disruptive Innovation - 20th Anniversary - Literature 

No opyright.  That Will Be Done On The Master When Assembled. 

CPD-003559b!

Source:  Clayton M. Christiansen, Michael Raynor, and Rory McDonald, “Disruptive Innovations:  
Twenty years after the introduction of the theory, we revisit what it does – and doesn't – explain., Harvard 
Business Review, Harvard Business School Publishing, 60 Harvard Way, Boston, MA, 02163, USA, 
December 2015, Page 50, Inset - The Ubiquitous "Disruptive Innovation." 

1	
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Breakthrough Strategies:  Disruptive Innovation - 20th Anniversary - Revisit Model 

CPD-003559a!

Source:  Clayton M. Christiansen, Michael Raynor, and Rory McDonald, “Disruptive Innovations:  
Twenty years after the introduction of the theory, we revisit what it does – and doesn't – explain., Harvard 
Business Review, Harvard Business School Publishing, 60 Harvard Way, Boston, MA, 02163, USA, 
December 2015, Page 49, Inset - The Disruptive Innovation Model. 

1	
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Breakthrough Strategies:  Disruptive Innovation - Conventional Technology S-Curve 

Source:  Clayton M. Christensen, “The Innovator’s Dilemma:  When New Technologies Cause Great 
Firms To Fail.,” Harvard Business School Press, Copyright 1997 by the President and Fellows of Harvard 
College, Page 40.  

CPD-228042e!
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Breakthrough Strategies:  Disruptive Innovation - Read-Write Head Tech Example 

Source:  Clayton M. Christensen, “The Innovator’s Dilemma:  When New Technologies Cause Great 
Firms To Fail.,” Harvard Business School Press, Copyright 1997 by the President and Fellows of Harvard 
College, Page 10.  

CPD-228042b!

1	
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Breakthrough Strategies:  Big-Bang Disruption - Characteristics & Countermeasures 

DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
CPD-228041b!

Source:  Downes, Larry and Nunes, Paul F., "Big Bang Disruption," Harvard Business Review, Harvard 
Business School Publishing, 60 Harvard Way, Boston, MA, 02163, USA, March 2013, Pages 44-56; Inset:  
Idea In Brief, Page 47. 

2	
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Breakthrough Strategies:  Big-Bang Disruption - Perfecting With Trial Users 

DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
CPD-228041a!

Source:  Downes, Larry and Nunes, Paul F., "Big Bang Disruption," Harvard Business Review, Harvard 
Business School Publishing, 60 Harvard Way, Boston, MA, 02163, USA, March 2013, Pages 44-56; Inset:  
Idea In Brief, Page 47. 

2	
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Breakthrough Strategies:  Big-Bang Disruption - Strategic Approach 

DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
CPD-228041c!

Source:  Downes, Larry and Nunes, Paul F., "Big Bang Disruption," Harvard Business Review, Harvard 
Business School Publishing, 60 Harvard Way, Boston, MA, 02163, USA, March 2013, Pages 44-56; Inset:  
Upending The Conventional Wisdom, Page 52. 

2	
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Breakthrough Strategies:  Emerging Technology Innovation - Gartner Hype Cycle 

Source: Press Release, “Gartner's 2015 Hype Cycle for Emerging Technologies Identifies the Computing 
Innovations That Organizations Should Monitor,” Gartner, Inc., 56 Top Gallant Road, Stamford, CT, 
06902, USA, August 18, 2015, Figure 1:  Hype Cycle for Emerging Technologies, 2015. 

CPD-003450!

3	
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Breakthrough Strategies:  Emerging Technology Innovation - Greatest Challenges 

CPD-003050!

Source:  Alan Murray, “Editor's Desk:  Myth Busting the Fortune 500.,”  Fortune Magazine, Time Inc., 
Time & Life Building, Rockefeller Center, NY, NY 10020, USA, Volume 171, Number 8, June 15, 2015; 
Inset Page 14 - Size Matters and Inset Page 16 - Greatest Challenge. 3	
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Breakthrough Strategies:  Emerging Technology Innovation - Phases 

Source:  Robert Phaal, Michele Routley, Nikoletta Athanassopoulou, and David Probert, “Charting 
Exploitation Strategies for Emerging Technology,” Research & Technology Management, Industrial 
Research Institute, 1550 M Street NW, Washington, DC,  March-April 2012, Pages 34-42; Figure 1 - 
Phases and transitions of industrial emergence (adapted from Phaal et al. 2011, 221). 

CPD-003849a!
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Breakthrough Strategies:  Emerging Technology Innovation - Demonstration 

Source:  Robert Phaal, Michele Routley, Nikoletta Athanassopoulou, and David Probert, “Charting 
Exploitation Strategies for Emerging Technology,” Research & Technology Management, Industrial 
Research Institute, 1550 M Street NW, Washington, DC,  March-April 2012, Pages 34-42; Figure 2 - 
Demonstration milestones, phases, and transitions. 

CPD-003849b!

3	
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Breakthrough Strategies:  Emerging Technology Innovation - Case Study - Cameras 

Source:  Robert Phaal, Michele Routley, Nikoletta Athanassopoulou, and David Probert, “Charting 
Exploitation Strategies for Emerging Technology,” Research & Technology Management, Industrial 
Research Institute, 1550 M Street NW, Washington, DC,  March-April 2012, Pages 34-42; Figure 3 - Key 
demonstration milestones in the emergence of consumer digital cameras. 

CPD-003849c!
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Breakthrough Strategies:  Digical Innovation & The Smart Connected Company 

CPD-003550!

Source:  Marco Iansiti and Karim R. Lakhani, “Digital Ubiquity:  How Connections, Sensors, and Data 
Are Revolutionizing Business,” Harvard Business Review, Harvard Business School Publishing, 60 
Harvard Way, Boston, MA, 02163, USA, November 2014, Page 93, Inset:  An Explosion In Connected 
Devices. 

4	
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Breakthrough Strategies:  Digical Innovation 

CPD-003551!

Source:  Darrell K. Rigby, “Digital-Physical Mashups:  To consumers, the real and virtual worlds are one.  
The same should go for your company.,” Harvard Business Review, Harvard Business School Publishing, 
60 Harvard Way, Boston, MA, 02163, USA, September 2014, Page 91, Inset:  Digical's Growing 
Momentum. 

4	
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Breakthrough Strategies:  Digical Innovation - The Smart Connected Company 

CPD-003561!

Source:  Michael E. Porter and James E. Heppelmann, “How Smart, Connected Products Are 
Transforming Companies, Harvard Business Review, Harvard Business School Publishing, 60 Harvard 
Way, Boston, MA, 02163, USA, October 2015; Page 99, Inset - Idea In Brief and Page 101, Inset - The 
New Technology Stack.  [Part 2 of 2 – A Two Part Series] 

4	
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Breakthrough Strategies:  Digical Innovation - Smart - 10 Strategic Decisions 

CPD-003561a!

Source:  Michael E. Porter and James E. Heppelmann, “How Smart, Connected Products Are 
Transforming Companies, Harvard Business Review, Harvard Business School Publishing, 60 Harvard 
Way, Boston, MA, 02163, USA, October 2015; Page 99, Inset - Implications For Strategy.  [Part 2 of 2 - A 
Two Part Series] 

4	
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Breakthrough Strategies:  Digical Innovation - Smart - Value Equation Changes 

CPD-003561c!

Source:  Michael E. Porter and James E. Heppelmann, “How Smart, Connected Products Are 
Transforming Companies, Harvard Business Review, Harvard Business School Publishing, 60 Harvard 
Way, Boston, MA, 02163, USA, October 2015; Page 103, Inset - Creating New Value With Data.  [Part 2 
of 2 - A Two Part Series] 

4	
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Breakthrough Strategies:  Digical Innovation - Smart - Compete In Multiple Industries 

CPD-003560c!

Source:  Michael E. Porter and James E. Heppelmann, “How Smart, Connected Products Are 
Transforming Competition, Harvard Business Review, Harvard Business School Publishing, 60 Harvard 
Way, Boston, MA, 02163, USA, November 2014; Page 74-75, Inset - Redefining Industry Boundaries.  
[Part 1 of 2 – A Two Part Series] 

4	
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Breakthrough Strategies:  Digical Innovation - Smart - Technology Architecture 

CPD-003561b!

Source:  Michael E. Porter and James E. Heppelmann, “How Smart, Connected Products Are 
Transforming Companies, Harvard Business Review, Harvard Business School Publishing, 60 Harvard 
Way, Boston, MA, 02163, USA, October 2015; Page 101, Inset - The New Technology Stack.  [Part 2 of 2 
- A Two Part Series] 

4	





T110-DFMA2016v1 - Page 38!

Copyright © 2016 Goldense Group, Inc. All Rights Reserved. 

DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Breakthrough Strategies:  Digical Innovation - Smart - Possible Mistakes  

CPD-003560e!

Source:  Michael E. Porter and James E. Heppelmann, “How Smart, Connected Products Are 
Transforming Competition, Harvard Business Review, Harvard Business School Publishing, 60 Harvard 
Way, Boston, MA, 02163, USA, November 2014; Page 84, Inset - Mistakes To Avoid.  [Part 1 of 2 – A 
Two Part Series] 

4	
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Breakthrough Strategies:  Digical Innovation - Smart - Lean Jumps To Another Level 

CPD-003561d!

Source:  Michael E. Porter and James E. Heppelmann, “How Smart, Connected Products Are 
Transforming Companies, Harvard Business Review, Harvard Business School Publishing, 60 Harvard 
Way, Boston, MA, 02163, USA, October 2015; Page 105, Inset - A New Era of Lean.  [Part 2 of 2 - A Two 
Part Series] 

4	
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Breakthrough Strategies:  Digical Innovation - Smart - Next Gen Organizations 

CPD-003561f!

Source:  Michael E. Porter and James E. Heppelmann, “How Smart, Connected Products Are 
Transforming Companies, Harvard Business Review, Harvard Business School Publishing, 60 Harvard 
Way, Boston, MA, 02163, USA, October 2015; Page 109, Inset – A New Organizational Structure.  [Part 2 
of 2 - A Two Part Series] 

4	
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Breakthrough Strategies:  Lead Users - Context 

“…users have a great deal more to contribute to the inquiring market 
researcher than data regarding their unfilled needs.   

Often, they can contribute insights regarding solutions responsive to 
their needs as well.  This “solution” data can range from rich insight 
to working and tested prototypes of the desired novel product, process, 
or service. 

In some fields, users have been shown to be the actual developers of 
most of the successful new products eventually commercialized by 
manufacturers.  For example, users were found to be the actual 
developers of 82% of all commercialized scientific instruments studied 
and 63% of all semiconductor and electronic subassembly 
manufacturing equipment innovations studied (von Hippel, 1976, 
1977).” 

Empirical 
Research 

Lead User Value 

Lead User Results 

Source:  Glen L. Urban and Eric von Hippel, “Lead User Analyses For The Development of New 
Industrial Products,” White Paper, June 1986, Page 1. 

CPD-223100a!
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Breakthrough Strategies:  Lead Users - Definitions 

“In a previous paper, von Hippel (1986) has proposed that analysis of 
need and solution data from “lead users” can improve the productivity 
of new product development in fields characterized by rapid change.  
In this paper we enhance the lead user methodology by adding modern 
market research techniques and then test it in one industrial setting. 

“Lead users” of a novel or enhanced product, process or service are 
defined as those who display two characteristics with respect to it: 

-  Lead users face needs that will be general in a market place - but 
face them months or years before the bulk of that marketplace 
encounters them, and 

-  Lead users are positioned to benefit significantly by obtaining a 
solution to those needs. 

Thus, a manufacturing firm with current strong need for a process 
innovation which many manufacturers will need in two years’ time 
would fit the definition of a lead user with respect to that process.” 

Marketplace 
Attributes 

Individual 
Characteristics 

Industry 
Example 

Source:  Glen L. Urban and Eric von Hippel, “Lead User Analyses For The Development of New 
Industrial Products,” White Paper, June 1986, Page 1. 

CPD-223100b!
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Breakthrough Strategies:  Lead Users - Rationale 

“…users who have real world experience with a need are in the best 
position to provide market researchers with accurate (need or 
solution) data regarding it.  When new product needs are evolving 
rapidly, as in many high technology product categories, only users at 
the “front of the trend” will presently have the real-world experience 
which manufacturers must analyze if they are accurately to understand 
the needs which the bulk of the market will have tomorrow.” 

“..users who expect high benefit from a solution to a need can provide 
the richest need and solution data to inquiring market researchers…”  

“…the greater the benefit a given user expects to obtain from a needed 
novel product or process, the greater will be his investment in 
obtaining a solution.” 

Lead users face 
needs that will be 

general in a 
market place - but 
face them months 

or years before 
the bulk of that 

marketplace 
encounters them, 

 and 

Lead users are 
positioned to 

benefit 
significantly by 

obtaining a 
solution to those 

needs. 
Source:  Glen L. Urban and Eric von Hippel, “Lead User Analyses For The Development of New 
Industrial Products,” White Paper, June 1986, Pages 1-2. 

CPD-223100c!
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Breakthrough Strategies:  Lead Users - 3M … Case Study - The Four Phases 

Source:  K. John Pournoor, Ph.D., Senior Scientist, 3M Company, “Managed Innovation,” PDMA Visions, 
April 2000, Vol XXIV NO. 2, Page 26 

Lead User teams locate and specify the future markets they 
intend to target. 

The teams take aim on this far distant future, identifying the 
trends that are going to be driving and shaping demand in these 
target markets. 

The teams find and enlist Lead Users and Lead Use Experts in a 
Process of “deep collaboration.” 

The team develops breakthrough products, typically during a 
collaborative workshop with invited Lead Users and Lead Use 
Experts. 

Phase  I 

Phase  II 

Phase  III 

Phase  IV 
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Breakthrough Strategies:  Reverse Trickle-Up Innovation - Logic 

Source:  Vijay Govindarajan and Ravi Ramamurti, ”Reverse Innovation, Emerging Markets, and Global 
Strategy," IEEE Engineering Management Review, Vol. 42, No. 2, Second Quarter, June 2014, Page 80, 
Figure 1 - Reverse Innovation.	
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Breakthrough Strategies:  Reverse Trickle-Up Innovation - Mainstream vs. Reverse 

Source:  Vijay Govindarajan and Ravi Ramamurti, ”Reverse Innovation, Emerging Markets, and Global 
Strategy," IEEE Engineering Management Review, Vol. 42, No. 2, Second Quarter, June 2014, page 79, 
Table 1- Mainstream Theories and Reverse Innovation.	
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Breakthrough Strategies:  Reverse Trickle-Up Innovation - Sources 

Source:  Vijay Govindarajan and Ravi Ramamurti, ”Reverse Innovation, Emerging Markets, and Global 
Strategy," IEEE Engineering Management Review, Vol. 42, No. 2, Second Quarter, June 2014, Page 84, 
Table 2 - Why Innovations May Trickle up From Poor to Rich Countries.	
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Breakthrough Strategies:  Reverse Trickle-Up Innovation - EMNEs vs. DMNEs 

Source:  Vijay Govindarajan and Ravi Ramamurti, ”Reverse Innovation, Emerging Markets, and Global 
Strategy," IEEE Engineering Management Review, Vol. 42, No. 2, Second Quarter, June 2014, Page 86, 
Table 3 - EMNEs vs. DMNEs in the Three Stages of Reverse Innovation.	
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Breakthrough Strategies:  Bottom-Of-Pyramid Innovation - Opportunity Types 
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Source:  Erik Simanis and Duncan Duke, “The Profits At The Bottom Of The Pyramid:  A Tool For 
Assessing Your Opportunities.  The same should go for your company.,” Harvard Business Review, 
Harvard Business School Publishing, 60 Harvard Way, Boston, MA, 02163, USA, October 2014, Page 92, 
Inset:  Nine Kinds of Opportunities. 
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Breakthrough Strategies:  Bottom-Of-Pyramid Innovation - Types 

CPD-003552b!

Source:  Erik Simanis and Duncan Duke, “The Profits At The Bottom Of The Pyramid:  A Tool For 
Assessing Your Opportunities.  The same should go for your company.,” Harvard Business Review, 
Harvard Business School Publishing, 60 Harvard Way, Boston, MA, 02163, USA, October 2014, Page 92, 
Inset:  Nine Kinds of Opportunities. 
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Breakthrough Strategies:  Bottom-Of-Pyramid Innovation - ROI Considerations 

CPD-003543!

Source:  Erik Simanis, “Reality Check at the Bottom of the Pyramid," Harvard Business School 
Publishing, 60 Harvard Way, Boston, MA, 02163, USA, June 2012, Page 120-125; Inset – Page 123, The 
Volume Game: A Losing Proposition and Inset – Page 124, Margin Boosting Platforms. 7	
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Breakthrough Strategies:  Design Thinking - Conceptual Approach  
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Source:  Tim Brown, “Design Thinking," Harvard Business School Publishing, 60 Harvard Way, Boston, 
MA, 02163, USA, June 2008, Page 84-95; Figure Page 85. 
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Breakthrough Strategies:  Design Thinking - Process  

8	
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Source:  Tim Brown, “Design Thinking," Harvard Business School Publishing, 60 Harvard Way, Boston, 
MA, 02163, USA, June 2008, Page 84-95; Inset - Page 86. 

How to Make Design Thinking Part of the Innovation Drill	



Begin at the beginning. Involve design thinkers at the very start of the innovation process, before any direction has been set. Design thinking 
will help you explore more ideas more quickly than you could otherwise.	



Take a human-centered approach. Along with business and technology considerations, innovation should factor in human behavior, needs, 
and preferences. Human-centered design thinking—especially when it includes research based on direct observation—will capture 
unexpected insights and produce innovation that more precisely reflects what consumers want.	



Try early and often. Create an expectation of rapid experimentation and prototyping. Encourage teams to create a prototype in the first week 
of a project. Measure progress with a metric such as average time to first prototype or number of consumers exposed to prototypes during the 
life of a program.	



Seek outside help. Expand the innovation ecosystem by looking for opportunities to co-create with customers and consumers. Exploit Web 
2.0 networks to enlarge the effective scale of your innovation team.	



Blend big and small projects. Manage a portfolio of innovation that stretches from shorter-term incremental ideas to longer-term 
revolutionary ones. Expect business units to drive and fund incremental innovation, but be willing to initiate revolutionary innovation from 
the top.	



Budget to the pace of innovation. Design thinking happens quickly, yet the route to market can be unpredictable. Don’t constrain the pace at 
which you can innovate by relying on cumbersome budgeting cycles. Be prepared to rethink your funding approach as projects proceed and 
teams learn more about opportunities.	



Find talent any way you can. Look to hire from interdisciplinary programs like the new Institute of Design at Stanford and progressive 
business schools like Rotman, in Toronto. People with more-conventional design backgrounds can push solutions far beyond your 
expectations. You may even be able to train nondesigners with the right attributes to excel in design-thinking roles.	



Design for the cycle. In many businesses people move every 12 to 18 months. But design projects may take longer than that to get from day 
one through implementation. Plan assignments so that design thinkers go from inspiration to ideation to implementation. Experiencing the 
full cycle builds better judgment and creates great long-term benefits for the organization.	
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Breakthrough Strategies:  Ambidextrous Innovation - Conceptual Approach  
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Source:  Michael L. Tushman, et al., “The Ambidextrous CEO," Harvard Business School Publishing, 60 
Harvard Way, Boston, MA, 02163, USA, June 2011, Page 74-80; Insets - Page 76 Firms Thrive, Page 77 
Idea In Brief, Page 78 When Conflicts. 
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Breakthrough Strategies:  Ambidextrous Innovation - Two Approaches  
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Source:  Michael L. Tushman, et al., “The Ambidextrous CEO," Harvard Business School Publishing, 60 
Harvard Way, Boston, MA, 02163, USA, June 2011, Page 74-80; Inset - Page 79, How To Hold Tension At 
The Top: Two Approaches. 
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Breakthrough Strategies:  Ambidextrous Innovation - Three Principles  
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Source:  Michael L. Tushman, et al., “The Ambidextrous CEO," Harvard Business School Publishing, 60 
Harvard Way, Boston, MA, 02163, USA, June 2011, Page 74-80; ; Insets - Page 77 Principle 1, Page 78 
Principle 2, Page 79 Principle 3. 
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Breakthrough Strategies:  Sustainable Innovation - Garners Price Premiums 

Source: David McCann, “Sustainable Products Fatten Corporate Coffers,”  CFO Magazine, The 
Economist Group, 25 St. Jame’s Street, London, SW1A 1HG, United Kingdom, Volume 31, Number 7, 
September 2015, Page 16. 
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Synergies:  Breakthrough Strategies - Degree Of Effect On DFMA Practices 
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Disruptive Innovation	



Big Bang Innovation	



Emerging Technology Innovation	



Digical Innovation	



Lead User Analysis	



Reverse Trickle-Up Innovation	



Bottom-Of-Pyramid Innovation	



Design Thinking	



Ambidextrous Innovation	



Sustainable Innovation	



-2! -1! 0! +1! +2!
ERODE! INCREASE!If a company were to pursue a number of products using the 

strategy, what would be the likely effect on DFMA practices?	
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DFMA & BREAKTHROUGH INNOVATION TECHNIQUES 
Implementation:  Crossing The Chasm 

Source:  Geoffrey A. Moore, Chasm Group, “Living On The Fault Line:  Managing For Shareholder Value 
In The Age Of The Internet.,” Harper Business, HarperCollins Publishers Inc., New York, New York, 
Copyright 2000 by Geoffrey A. Moore, Page 139  

CPD-228040!

“The fault line upon which technology-enabled businesses are built is the 
technology adoption life cycle.  It causes dramatic shifts in alignment among 
the various strata that make up the competittive-advantage hierarchy.  Azs a 
aresult, competitive-advantage positions that once seemed secure are abruptly 
overthrown, and management teams on the verge of congratulating themselves 
now must scramble to recover.  Here’s how it plays out. 

Before a disruptive technology can be assimilated into a mainstream 
marketplace, it must pass through multiple phases of adoption during which the 
market behaves in different ways specific to each phase.  The end goal of all 
these mutations is to create and populate a sustainable value chain that can 
transform the new technology into reliable, deployable offerings.  We call this 
goal Main Street, a state of business maturity in which technology-enabled 
businesses resemble most other sectors of the economy 

To reach Main Street, however, technology-enabled markets must pass through 
three prior phases.  There are thus four phases of adoption in all, and each one 
rewards a very different market strategy.  Indeed, the competitive-advantage 
strategy that brings success in any one phase causes failure at the next stage.  
This creates extraordinary management challenges for organizations that 
develop momentum and inertia around any one stage.” 
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Implementation:  Crossing The Chasm - Technology Adoption Life Cycle 

Source:  Geoffrey A. Moore, Chasm Group, “Living On The Fault Line:  Managing For Shareholder Value 
In The Age Of The Internet.,” Harper Business, HarperCollins Publishers Inc., New York, New York, 
Copyright 2000 by Geoffrey A. Moore, Page 141.  
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Implementation:  Crossing The Chasm - Technology Adoption Life Cycle 

Source:  Geoffrey A. Moore, Chasm Group, “Living On The Fault Line:  Managing For Shareholder Value 
In The Age Of The Internet.,” Harper Business, HarperCollins Publishers Inc., New York, New York, 
Copyright 2000 by Geoffrey A. Moore, Page 143.  
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Implementation:  Crossing The Chasm - Value Chain - Early Market  

Source:  Geoffrey A. Moore, Chasm Group, “Living On The Fault Line:  Managing For Shareholder Value 
In The Age Of The Internet.,” Harper Business, HarperCollins Publishers Inc., New York, New York, 
Copyright 2000 by Geoffrey A. Moore, Page 147.  
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Implementation:  Crossing The Chasm - Value Chain - Bowling Alley  

Source:  Geoffrey A. Moore, Chasm Group, “Living On The Fault Line:  Managing For Shareholder Value 
In The Age Of The Internet.,” Harper Business, HarperCollins Publishers Inc., New York, New York, 
Copyright 2000 by Geoffrey A. Moore, Page 156.  
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Implementation:  Crossing The Chasm - Value Chain - Tornado  

Source:  Geoffrey A. Moore, Chasm Group, “Living On The Fault Line:  Managing For Shareholder Value 
In The Age Of The Internet.,” Harper Business, HarperCollins Publishers Inc., New York, New York, 
Copyright 2000 by Geoffrey A. Moore, Page 165.  
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Implementation:  Crossing The Chasm - Value Chain - Main Street  

Source:  Geoffrey A. Moore, Chasm Group, “Living On The Fault Line:  Managing For Shareholder Value 
In The Age Of The Internet.,” Harper Business, HarperCollins Publishers Inc., New York, New York, 
Copyright 2000 by Geoffrey A. Moore, Page 176.  
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Implementation:  Patents Are Evermore Important - Protect The Breakthrough 

Source: Fischetti, Mark, “Patent Crossroads: Countries and companies scramble to gain a competitive 
edge.,” Scientific American, Nature America, Inc., Nature Publishing Group, London, UK, July 2014, Page 
96. 
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Biography:  Bradford L. Goldense  NPDP, CMfgE, CPIM, CCP 
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Brad  Goldense  is  Founder  and  CEO  of  Goldense  Group,  Inc.  [GGI],  a  thirty  year  old  Needham, 
Massachusetts consulting and education corporation concentrating in advanced business and technology 
management  practices  for  product  strategy,  management,  development,  and  commercialization.  Mr. 
Goldense has consulted to over 200 of the Fortune 1000 and has worked on productivity improvement and 
automation projects in over 500 manufacturing locations across North America, South America, Europe, 
Asia, and the Middle East.  	



Mr.  Goldense  is  a  retired  member  of  the  graduate  engineering  school  adjunct  faculty  at  the  Gordon 
Institute of Tufts University in Medford, MA, after lecturing and teaching for nineteen years.  He holds a 
BS in Civil Engineering from Brown University and an MBA focused in Cost Accounting and Operations 
from Cornell  University.   Brad is  a  certified New Product  Development  Professional  [NPDP] by the 
Product  Development  and  Management  Association  [PDMA],  a  Certified  Manufacturing  Engineer 
[CMfgE] by the Society of Manufacturing Engineers [SME], a Certified Computer Professional [CCP] by 
the  Institute  for  Certification  of  Computer  Professionals  [ICCP],  and  is  Certified  in  Production  and 
Inventory Management [CPIM] by the American Production and Inventory Control Society [APICS].	



Brad is  Founder  and  past  President  of  the  Society  of  Concurrent  Product  Development  [SCPD],  the 
successor organization to the Society of Concurrent Engineering [SOCE] that spawned from IBM in the 
early 1990s.  After fifteen years of volunteering to further the principles of concurrent engineering and 
product development, Mr. Goldense turned the organization over to a group centered in 3M in 2006. He 
retired from the board in 2012.  A number of periodicals and international organizations spawned from 
SOCE and SCPD efforts that continue today.  Many corporations have adopted concurrent values.	



Mr.  Goldense  is  a  past  member  of  the  Board  of  Directors  of  the  American  Society  for  Engineering 
Management [ASEM], a past chapter president of SME's Computer & Automated Systems Association 
and a past SME regional officer.  He was a member of SME's National Technology Council.   In that 
capacity, he wrote much of today's CMfgT and CMfgE examination.  Mr. Goldense served for six years on 
Cornell University's Technology Transfer Committee and the Cornell Johnson Executive Committee.	



Brad has appeared on Alexander  Haig’s  World Business  Review,  and on Public  Television,  PBS The 
Business & Technology Network, and CNBC.  He has authored or been quoted in some three hundred 
articles on competitive product development and manufacturing with known industry publications such as 
Business Week, CFO, Design News, R&D Magazine, Product Design & Development, Purchasing, and 
others.  He currently writes "Goldense On Product Development," the inside back page article for Machine 
Design, a monthly Penton Publishing magazine.	



Prior to founding GGI in 1986, Mr. Goldense held positions at Index Group [the Cambridge-based think 
tank that  spawned "reengineering"],  Price Waterhouse Consulting,  Texas Instruments,  and his family's 
engineering business.  Brad enjoys woodworking, landscaping, reading, boating, and is an avid fresh water 
fisherman. 	
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