
T91-BDI2012  - Page 1!

Copyright © 2012 Goldense Group, Inc. All Rights Reserved. 

Goldense Group, Inc. 
1346 South Street 
Needham, MA   02492 
Phone 781-444-5400

Goldense Group, Inc. 
P. O. Box 350 
Dedham, MA   02027 
Fax 781-444-5475

www.goldensegroupinc.com 
 



GGI

Bradford L. Goldense 

June 12, 2012 

The Characterization Of  Innovation


ADVANCING

R&D COMPETITIVENESS

WITH METRICS	



BOOTHROYD

DEWHURST


27th 

International


Forum

on


DFMA


Warwick

Rhode Island


June

12-13


2012	





T91-BDI2012  - Page 2!

Copyright © 2012 Goldense Group, Inc. All Rights Reserved. 

AGENDA & Table of Contents 

Goldense Group, Inc. 
1346 South Street 
Needham, MA   02492 
Phone 781-444-5400

Goldense Group, Inc. 
P. O. Box 350 
Dedham, MA   02027 
Fax 781-444-5475

www.goldensegroupinc.com 
 



This document contains privileged 
and/or confidential information 
and is intended only for the use of 
the addressee. Any reproduction of 
this document without the express 
written consent of Goldense Group, 
Inc. is prohibited.!

Copyright  ©  2012	


Goldense Group, Inc.	


All Rights Reserved.	



ISBN10  NA	


ISBN13  978-1-937115-01-2	



TABLE OF CONTENTS                                                                                                         PAGE!

The Playing Field ! !3!

The Right Strategy ! !8!

The Right Places ! !20!

The Right IP ! !26!

The Right Organization !30!

The Right Tactics ! !34!

The Right Metrics ! !40!

Summary ! !49-51!

ADVANCING R&D COMPETITIVENESS WITH METRICS 



T91-BDI2012  - Page 3!

Copyright © 2012 Goldense Group, Inc. All Rights Reserved. 

GGI

Goldense Group, Inc. 
1346 South Street 
Needham, MA   02492 
Phone 781-444-5400

Goldense Group, Inc. 
P. O. Box 350 
Dedham, MA   02027 
Fax 781-444-5475

www.goldensegroupinc.com 
 



  The Playing Field


ADVANCING R&D COMPETITIVENESS

WITH METRICS




T91-BDI2012  - Page 4!

Copyright © 2012 Goldense Group, Inc. All Rights Reserved. 

Playing Field:  Research Spending [Pre Product Development] 

Source:  Jeffrey Mervis, “Science Indicators:  Trends Document China's Prowess,” Science Magazine, 
American Association For The Advancement Of Science [AAAS], 1200 New York Avenue NY, 
Washington, DC, USA, ISSN 0036-8075, Volume 327, January 22, 2010, Page 407, Chart:  Spending. 
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Playing Field:  Research Workforce [Pre Product Development] 

Source:  Jeffrey Mervis, “Science Indicators:  Trends Document China's Prowess,” Science Magazine, 
American Association For The Advancement Of Science [AAAS], 1200 New York Avenue NY, 
Washington, DC, USA, ISSN 0036-8075, Volume 327, January 22, 2010, Page 407, Chart:  Workforce. 
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Playing Field:  Research Publications [Pre Product Development] 

Source:  Jeffrey Mervis, “Science Indicators:  Trends Document China's Prowess,” Science Magazine, 
American Association For The Advancement Of Science [AAAS], 1200 New York Avenue NY, 
Washington, DC, USA, ISSN 0036-8075, Volume 327, January 22, 2010, Page 407, Publications. 
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Playing Field:  Country Technology Gains By 2014 
CPD-003127q!

Source:  Martin Grueber [Battelle] and Tim Studt [Advantage Business Media], “2010 Global R&D 
Funding Forecast:  Reinvigorating India's R&D,” Advantage Business Media, 100 Enterprise Drive, Suite 
600, Rockaway, NJ, 07866, USA, December 2009, Page 30, Chart:  Which Countries Will Make The 
Largest Tech Gains By 2014?. 
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Right Strategy:  Choose Your Innovation Strategy For Reasons 

Source:  Brice Challamel, et al., “The Corporate Innovation Function: Key Findings and Detailed Results,” 
Act One, 6 Rue de Seze, 75009 Paris, France, December 2010, Page 13, Chart: The Objectives of 
Innovation. 

CPD-003090i!
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Right Strategy:  Spend More Productively Than Your Competitors 

Source:  Press Release, Innovation Excellence Study 2005, Exhibit 1: Innovation investment and new 
product share by industry cluster., Arthur D. Little, May 25, 2005, Page 2. 

CPD-228051a!
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Right Strategy:  Know Your Operating Envelope 

Source: P.R. Nayak, Managing Rapid Technological Development, Arthur D. Little, August 1990. 

CPD-228038d!
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Right Strategy:  Determine Your Primary Basis Of Competition 

Source:  Reena Jana, “indata:  Innovation – The Biggest Bang For The Buck,” Business Week, The 
McGraw-Hill Companies, Inc., 1221 Avenue of the Americas, New York, New York, USA, September 22, 
2008, Page 48, Chart.  

CPD-228456!
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Source:  The Fast Company 50, Fast Company, Mansueto Ventures, LLC, 7 World Trade Center, New 
York, NY 10007, Issue Number 133, March 2009, Page 54, ISSN 1085-9241. 

CPD-228455!

Right Strategy:  Determine Your Brand Reputation & Product Performance Objectives 
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Right Strategy:  Determine Your R&D Tactics - Organic vs. Open & Make vs. Buy 
CPD-228700!

Source:  Ulrich Lichtenthaler, “Open Innovation In Practice:  An Analysis of Strategic Approaches to 
Technology Transactions,”  IEEE Transactions on Engineering Management, A Publication Of The IEEE 
Technology Management Council, 312 Technology Management Research Center, 111 Washington Street, 
Newark, New Jersey 07102, USA, February 2008 Volume 55 Number 1 IEEMA4, ISSN 0018-9391, Pages 
150, Figure 1.  Illustration of results of cluster analysis (Ward’s method with standardized variables and 
squared Euclidean distance). 
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Right Strategy:  Address Your End-To-End R&D Gaps 

Source:  James P. Andrew, Emily Stover DeRocco and Andrew Taylor, “The Innovation Imperative In 
Manufacturing:  How The United States Can  Restore Its Edge”, The Boston Consulting Group,  Exchange 
Place, 31st Floor, Boston, MA., USA, March 2009, Page 16, Exhibit 5:  Top Innovators Have A Greater 
Appreciation For Innovation Processes And Execute ... 
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Right Strategy:  Address Your End-To-End R&D Gaps - Commercialization Especially 

Source: Barry Jaruzelski and Kevin Dehoff, “The Global Innovation 1000:  How The Top Innovators Keep 
Winning”, Booz & Company Inc., 101 Park Avenue, 20th Floor, New York, New York, 10178, USA,  
Issue 61, Winter 2010, Page 11, Exhibit 10:  Innovator’s Performance On Critical Capabilities. 

CPD-003131j!

Respondents were asked 
to rate their companies’ 
performance on critical 
capabilities on a scale of 
1 to 5.   

At the ideation, project 
selection, and product 
development stage of the 
innovation process, 
companies gave 
themselves generally 
good marks.   

The survey, however, 
revealed a general 
shortcoming at the 
commercialization stage, 
where companies agreed 
that their efforts were 
falling apart. 
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Right Strategy:  Create A Business Model 

Source:  Zhenya Lindgardt, Martin Reeves,George Stalk and Michael S. Deimler,  “Business Model 
Innovation: When The Game Gets Tough, Change The Game,” The Boston Consulting Group,  Exchange 
Place, 31st Floor, Boston, MA., USA, December 2009,  Page 1.  

CPD-003126!
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Right Strategy:  Create A Business Model - Major Components 

Source:  Zhenya Lindgardt, Martin Reeves,George Stalk and Michael S. Deimler,  “Business Model 
Innovation: When The Game Gets Tough, Change The Game,” The Boston Consulting Group,  Exchange 
Place, 31st Floor, Boston, MA., USA, December 2009, Page 2, Exhibit 1:  A Business Model Typically 
Consists  Of Six Components.  

CPD-003126a!
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Right Strategy:  Create A Business Model - Results 

Source:  Zhenya Lindgardt, Martin Reeves,George Stalk and Michael S. Deimler,  “Business Model 
Innovation: When The Game Gets Tough, Change The Game,” The Boston Consulting Group,  Exchange 
Place, 31st Floor, Boston, MA., USA, December 2009, Page 3, Exhibit 2:  Business Model Innovators Out 
Perform Traditional Innovators Over Time. 
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Right Places:  The World Of R&D In 2011 
CPD-003078c!

Source:  Martin Grueber [Battelle] and Tim Studt [R&D Magazine], “2012 Global R&D Funding 
Forecast:  R&D Spending Growth Continues While Globalization Accelerates,” Advantage Business 
Media, 100 Enterprise Drive, Suite 600, Rockaway, NJ 07866, December 2011, Page 4, Graph 1:  World 
of R&D 2011. 
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BCG,  NAM,  and  The  Manufacturing  Institute  sought  to  assess  the  current  state  of 
innovation at U.S. companies and how the United States ranks as an innovation leader 
relative to other countries. What factors make companies successful at innovation? And 
what role does government policy play in supporting innovation? To find the answers, we 
conducted a detailed innovation assessment with three components:	



•A survey of NAM corporate members across all industries, representing a wide range of 
company  sizes.  The  survey  focused  on  three  areas:  the  use  of  innovation  tools  and 
processes,  innovation  results,  and  the  impact  of  public  policy.  We  received  1,032 
responses,  78  percent  from  high-level  executives—most  in  general  management  or 
business development and strategy.	



• A series of one-hour follow-up interviews with 30 senior executives to identify common 
concerns,  best  practices,  and  ways  to  improve  the  innovation  climate.  The  questions 
focused on two main issues: approaches to and experiences with innovation and how the 
United States ranks as a center of innovation.	



• A comparison of the “innovation friendliness” of 110 countries and all 50 U.S. states on 
the basis of their government policies and performance. Using these data, we developed 
the International  Innovation Index,  which includes more countries than other previous 
such  compilations,  and  the  first  National  Innovation  Index,  which  addresses  both 
innovation inputs and outputs.	



Right Places:  International Innovation Index 

Source:  James P. Andrew, Emily Stover DeRocco and Andrew Taylor, “The Innovation Imperative In 
Manufacturing:  How The United States Can  Restore Its Edge”, The Boston Consulting Group,  Exchange 
Place, 31st Floor, Boston, MA., USA, March 2009, Page 6 and 7.  

CPD-003125!
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Right Places:  International Innovation Index - Based On A Variety Of Factors 

Source:  James P. Andrew, Emily Stover DeRocco and Andrew Taylor, “The Innovation Imperative In 
Manufacturing:  How The United States Can  Restore Its Edge”, The Boston Consulting Group,  Exchange 
Place, 31st Floor, Boston, MA., USA, March 2009, Page 9, Exhibit 1:  The International Innovation Index 
Is Based On A Variety Of Inputs And Performance Factors.   

CPD-003125a!
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Right Places:  International Innovation Index - Large Country & LCC Rankings 

Source:  James P. Andrew, Emily Stover DeRocco and Andrew Taylor, “The Innovation Imperative In 
Manufacturing:  How The United States Can  Restore Its Edge”, The Boston Consulting Group,  Exchange 
Place, 31st Floor, Boston, MA., USA, March 2009, Page 10, Exhibit 2:  Other Countries Have Surpassed 
The United States In Innovation. 

CPD-003125b!
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Right Places:  International Innovation Index - States Are In Five Clusters 

Source:  James P. Andrew, Emily Stover DeRocco and Andrew Taylor, “The Innovation Imperative In 
Manufacturing:  How The United States Can  Restore Its Edge”, The Boston Consulting Group,  Exchange 
Place, 31st Floor, Boston, MA., USA, March 2009, Page 13, Illustration:  The State’s Innovation 
Performance Falls Into Five Clusters. 

CPD-003125d!
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Right IP:  Recognize The Long Run Importance - Integral To Doing Effective Business 

Source:  Wired, “What’s Inside WD-40: The Slippery Secret Formula,” Conde’ Nast Media Publications, 4 
Times Square, New York, New York, 10036, USA, May 2009, Page 36. 

CPD-270005!
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Right IP:  IPRI - Study To Measure Ten Variables [From 6 Different Sources] 

Source:  Anne Chandima Dedigama, 2008 Hernando de Soto Fellow, “International Property Rights Index 
2009 Report,” Property Rights Alliance, 1920 L Street, NW Suite 200, Washington, DC, USA, February 1, 
2009, Page 13, Exhibit 1:  Structure Of The IPRI. 

CPD-003700a!
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Right IP:  IPRI - Country Ranking By Quintile 

Source:  Anne Chandima Dedigama, 2008 Hernando de Soto Fellow, “International Property Rights Index 
2009 Report,” Property Rights Alliance, 1920 L Street, NW Suite 200, Washington, DC, USA, February 1, 
2009, Page 22, Exhibit 4:  IPRI Ranking By Quintile.   

CPD-003700e!
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Right Organization:  4 Global Winning Approaches 

Source:  Barry Jaruzelski and Kevin Dehoff, “Booz & Company 2008 Report:  Beyond Borders -The 
Global Innovation 1000 Study Reveals A Global Shift In R&D Spending," Visions Magazine, PDMA – 
Product Development & Management Association, October 2009, Page 30, Exhibit 2:  The Performance 
Payoff Of Global R&D. 

CPD-003129b!
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Which of the following best describes the structure of the Research operation with respect to 
the organization overall? 

58%

33%

8%

80%

20%

0%

0% 20% 40% 60% 80% 100%

Centralized

Decentralized

Other

Frequency

Partners
Sponsors

Other: 80% centralized

Partner n=5
Sponsor n=12

Which of the following best describes the structure of the Development operation with 
respect to the organization overall?

8%

42%

50%

20%

20%

60%

0% 20% 40% 60% 80% 100%

Centralized

Decentralized

Other

Frequency

Partners
Sponsors

Other: Transitional, Mix of 
centralized/decentralized 
depending on business area

Partner n=5
Sponsor n=12

Source:  APQC, “R&D Productivity Study: Understanding the Drivers and Enablers,”  Consortium 
Learning Forum Best-Practice Report, 2005, Pages 29-43. 

Right Organization:  High R&D Productivity Is Often Slightly More Centralized 
CPD-228052c!
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Right Organization:  High R&D Productivity Is Influenced By The Facility 
CPD-228900b!

Source:  Chris Morrison, “What’s Cool: Stuff That Makes the Job Less Of A Chore.  Work.  Eggheads.”  
Business 2.0 Magazine, Time, Inc., 1225 Avenue Of the Americas, New York, New York 10020, August 
2007, Page 91, ISSN 1538-1730. 
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Right Tactics:  Restructuring vs. Innovation R&D Model 

Source:  Volker Bellersheim, Volker Kirchgeorg, and Markus Achtert, “Defying  Downturn Through 
Innovation,” Arthur D. Little, 125 High Street, High Street Tower, 28th Floor, Boston, MA, USA, January 
2009, Page 2, Figure 1:   Combine Restructuring And Innovation.  

CPD-003161a!
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Right Tactics:  Restructuring vs. Innovation - Industry Averages 

Source:  Per I. Nilsson, Markus Achtert and Hanno Groseschmidt, “Pathways To Innovation Excellence: 
Results Of A Global Study, Arthur D. Little, March 2010, Page 6, Figure 3:  Primary Strategic Value Of 
Innovation Activities. 

CPD-003162c!
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Right Tactics:  The Innovation Side 

Source:  Per I. Nilsson, Markus Achtert and Hanno Groseschmidt, “Pathways To Innovation Excellence: 
Results Of A Global Study, Arthur D. Little, March 2010, Page 5, Figure 2:  Innovation And Growth 
Matrix.  

CPD-003162b!
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Right Tactics:  The Innovation Side - Alternative Innovation Engines 

Source:  Per I. Nilsson, Markus Achtert and Hanno Groseschmidt, “Pathways To Innovation Excellence: 
Results Of A Global Study, Arthur D. Little, March 2010, Page 8, Figure 5:  Innovation Engines.  

CPD-003162e!
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Right Tactics:  The Innovation Side - Industry Averages - Innovation Engines 

Source:  Per I. Nilsson, Markus Achtert and Hanno Groseschmidt, “Pathways To Innovation Excellence: 
Results Of A Global Study, Arthur D. Little, March 2010, Page 10, Figure 7:   Innovation Engine Per 
Industry Cluster. 

CPD-003162g!
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RETIRE!
PRODUCT!

Right Metrics:  Pipeline Yield 
CPD-003502a!

APPROVE!
DEVELOPMENT!

LAUNCH!
PRODUCT!

ACHIEVE!
SUCCESS!

SOURCE:  A. Griffin, Drivers of NPD Success:  The 1997 PDMA Report !
!(Chicago, Illinois, USA:  Product Development & Management Association, 1997)!

SOURCE:  B. Goldense, 2000 Product Development Metrics Survey !
!(Needham, Massachusetts, USA:  Goldense Group, Inc., 2000)!

CONCEPT! DEFINITION! DESIGN! DEVELOP! LAUNCH! COMMER-
CIALIZE!

SUPPORT!

CAPTURE!
CONCEPT!

COMPOSITE RESULT:!
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Right Metrics:  CYS/PDTPRITP"N"Y - 3M New Product Vitality Index [NPVI] 

Source:  Editorial Staff, "Driving The New Product Vitality Index," 3M Stemwinder, 3M Corporate 
Headquarters, 3M Center, I-94 at McKnight Road, St. Paul, Minnesota, 55144, USA, May10-23, 2011, 
Page 1, Inset. 

CPD-003803a!
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Right Metrics:  CYS/PDTPRITP"N"Y - 3M New Product Vitality Index [NPVI] 

Source:  Goldense Group, Inc. "Additional Innovation Metrics" text and artwork overlay [not to scale] and 
Editorial Staff, "Driving The New Product Vitality Index," 3M Stemwinder, 3M, May10-23, 2011, Page 1, 
Inset. 

CPD-003803a1!

INCLUDE ADDITIONAL INNOVATION METRICS:!

Total New Product Sales Trend Line 

Advanced Development "Influenced Revenues" 

IP-Protected New Product Sales 

Open Innovation "Influenced Revenues" 

ADVANCING R&D COMPETITIVENESS WITH METRICS 
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Right Metrics:  Return On Innovation [ROI] 

Cumulative N-Year Net Profits!
From New Products!

ROI =!
]![!

Cumulative N-Year Expenditures!
On New Products! ]![!

Also Called “PBT Group,” Profit Before Tax.!

CPD-290910a!
ADVANCING R&D COMPETITIVENESS WITH METRICS 

Return On Innovation [ROI] 
Alternative:  Research & Development Effectiveness Index [RDEI] 
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Right Metrics:  Return On Innovation - Products Include Advanced Development 
CPD-290910c!

ADROI =!

Cumulative N-Year Net Profits!
From New Products!

Containing Advanced Development Content! ]![!
Cumulative N-Year Expenditures!

On New Products!
Containing Advanced Development Content! ]![!

Also Called “PBT Group,” Profit Before Tax.!

Advanced Development Return On Innovation [ADROI] 
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Right Metrics:  Top Innovation Metrics Per Boston Consulting Group 

Source:  James P. Andrew, Knut Haanaes, et. al., “Measuring Innovation 2009:  The Need For Action,” 
The Boston Consulting Group, Inc. [BCG], One Beacon Street, Boston, Massachusetts, USA, April 2009, 
Page 12, Exhibit 8 - Revenue from New Offerings Is Considered the Most Indispensable Metric. 

CPD-003121h!
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Right Metrics:  Top Innovation Metrics Per McKinsey 

Source:  The McKinsey Quarterly, “McKinsey Global Survey Results:  Assessing Innovation Metrics,” 
McKinsey & Company, 55 East 52nd Street, Floor 21, New York, New York, USA, November 2008, Page 
4, Exhibit 3 - Outcome metrics are in wide use. 

CPD-003140c!
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Right Metrics:  Track Employee Activities Closely To Improve Productivity 
CPD-030600a!

Source:  Stephen Baker, “How IBM improves productivity by tracking employees’ every move. – By 
building mathematical models of its own employees, IBM aims to improve productivity and automate 
management.,” Business Week, The McGraw-Hill Companies, Inc., 1221 Avenue of the Americas, New 
York, New York, USA, September 8, 2008, Cover. 
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Summary:  BCG Study 2008 - Results Of Innovation For Shareholders 

Source:  James P. Andrew, Knut Haanaes, et. al., “Innovation 2008:  Is The Tide Turning - A BCG Senior 
Management Survey,” The Boston Consulting Group, Inc. [BCG], One Beacon Street, Boston, 
Massachusetts, USA, August 2008, Page 10, Exhibit 4 - Innovation Pays Off for Shareholders. 

CPD-003120d & 003132b!
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Summary:  BCG Study 2010 - Results Of Innovation For Shareholders 
CPD-003132b!

Source:  James P. Andrew, et. al., “Innovation 2010: A Return To Prominence-And The Emergence Of A 
New World Order,” The Boston Consulting Group, Inc. [BCG], One Beacon Street, Boston, 
Massachusetts, USA, April 2010, Page 7, Exhibit 2:  Innovative Companies Typically Generate Superior 
Returns For Shareholders.  

CPD-003132b!
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