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SOURCES: OECD; UNESCO; NSF

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]
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Staffing up. The size of China’s scientific
work force now equals that of the United
States and the European Union, although it
still trails in the number per 1000 workers.

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.

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



CPD-003128d
T91-BDI2012 - Page 6

ADVANCING R&D COMPETITIVENESS WITH METRICS
Playing Field: Research Publications [Pre Product Development]
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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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ADVANCING R&D COMPETITIVENESS WITH METRICS
Playing Field: Country Technology Gains By 2014
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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?. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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Which, among of the following, are the objectives of your activity in innovation?

Creation of new products and services
Growth and development
Competitiveness and differentiation
Performance and profitability
Communication and brand image
Motivation and atmosphere
Reduction of costs

Diversification

Other | 5%

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. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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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.
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Source: P.R. Nayak, Managing Rapid Technological Development, Arthur D. Little, August 1990.
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ADVANCING R&D COMPETITIVENESS WITH METRICS
Right Strategy: Determine Your Primary Basis Of Competition
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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.
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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.
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o
n :
= :
BB :
e e Open innovators (6)
B e Desorbing innovators (4) : &
© = '
 ~=d - '
S s
= e et S e s e e = e et
= 3 (&%) B§Iamed innovators (S)
£ :
S 3 :
> Closed innovators |
w— - i Absorbing innovators (3)
- (1 and 2) :
£ a2 :
& @
>< -3 .
(T :

1— :
e Y GRS B, 8 ST Srtra gl G s

1 2 3 S 6 5 5
Extent of external technology acquisition

b

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 dlStal’lCG). Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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SIGNIFICANT ) i ‘
GAPS Importance of innovation processes Skill at executing innovation processes
EXIST
BETWEEN Developing _7‘5
THE quality ideas 41
"IMPORTANCE OF" Managing
AND a portfolio of ideas
THE Ensuring rapid
"SKILL AT" development of ideas
Communicating
innovations to salespeople
Marketing innovations
to customers
0 0 40 60 80 0 20 40 80 80
Respondents who said the Respondents who said their execution
process was very important (%) of the process was excellent (%)

B Innovative companies = Less innovative companies

Sources: BCG, National Association of Manufacturers, and The Manufacturing Institute, innovation indexes, 2008,

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 ... Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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ADVANCING R&D COMPETITIVENESS WITH METRICS
Right Strategy: Address Your End-To-End R&D Gaps - Commercialization Especially

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.

IDEATION \ ‘

Supplier and distributor engagement in ideation process
Independent competitive insights from the marketplace
Ogen innovation/capturing ideas at any point in the process
Detailed understanding of emerging technologies and trends

Deep consumer and customer insights and analytics

PROJECT SELECTION ' ‘
Strategic disruption decision maxing and transition plan
Technical risk assessment/management
Rigorous decision making around portfolic trade-offs
Project resource reguirement forecasting and planning

Ongoing assessment of market potential

PRODUCT DEVELOPMENT ' ‘
Reverse engineering

Supplier-partner engagement in product development | I

Design for specific goals I

Product piatform management :

Engagement with customers to prove real-worid feasibility

COMMERCIALIZATION
Diverse user group management
Production ramp-up
Regulatory/government relationship management
Global, enterprise-wide product launch
Product life-cycle management ’

Pilot-user selection/controlled rollouts

Percentage of Respondents Rating Performance 4 or 5 0 10% 20% 0% 4£0% 50% 50

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.
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y the late 1990s, Apple’s initial pathway to growth was running out of steam. The company's

proprietary approach to designing both hardware and software limited it to being a niche player

and hampered its ability to compete on price. In 2001, Apple began introducing a series of

successful new products and services—the iPod, the iTunes online music service, and the
iPhone—that propelled the company to the top of its industry. But the shift wasn't only a matter of
product innovation. Apple’s success resulted from its ability to define a workable business model for
downloading music—something that had eluded the music industry for years.

This combination of product innovation and business model innovation (BMI) put Apple at the center of a
market approximately 30 times larger than its original market. It also helped expand the company’s share
of the traditional computer market, as new customers became so attached to their iPods that they took
another look at Apple’s computers.'

The greater frequency of disruption and dislocation in many industries is shortening business model
lifecycles. New global competitors are emerging. Assets and activities are migrating to low-cost countries.
Systemic risk is growing as global business becomes increasingly interconnected. Social and ecological
constraints on corporate action are emerging. All these factors require businesses to bolster and accelerate
innovation. The discipline of BMI offers a fresh way to think about renewing competitive advantage and
reigniting growth in this challenging environment.

Business model innovation means more than a brilliant insight coming at the right place and the right
time. To confer a reliable competitive advantage, BMI must be systematically cultivated, sufficiently
supported, and explicitly managed. In this paper, we will argue that BMI is highly relevant in the current
business environment, describe some of the circumstances in which BMI has proved valuable, identify
common pitfalls, and discuss how companies can develop a competitive capability in BML.

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.

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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Value proposition
Target Product or service Revenue
segment(s) offering model

l

l

|

Value chain

Cost model

Organization

Operating model

Source: BCG resaarch,

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.

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



CPD-003126b
T91-BDI2012 - Page 19

ADVANCING R&D COMPETITIVENESS WITH METRICS
Right Strategy: Create A Business Model - Results

TSR premium over industry peers,
median performance’ (%)

2 (68 0
85
8
Ceo o
6.1
6
4
2 17
01
0
Three-year period Fiveyear period Ten-year period

() Process and product innovators ] Business model innovators
O Difference in percentage points

Sources: BusinessWeek/BCG Innovation Survey, 2008, BCG ValueScience analysis.
'TSR premium is defined as the percentage by which the innovators' average total shareholder return exceeded that of their industry
peers,

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. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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ADVANCING R&D COMPETITIVENESS WITH METRICS
Right Places: The World Of R&D In 2011
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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.

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.

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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ADVANCING R&D COMPETITIVENESS WITH METRICS
Right Places: International Innovation Index - Based On A Variety Of Factors

Sources: BCG, National Association of Manufacturers, and The Manufacturing Institute, innovation indexes, 2008,

International
Total score Innovation Index
[ . 1
Innovation Innovation
[ i ] [ i 1
Category score Fiscal kb innovation §40 Business inP:ScH{cof
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4 Government | H Regulation DETTREES M | Business
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: Econemic
1 propesty | Business !w i e 1 growth
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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. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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Overall ranking Large-country ranking

Ranking Country Score Ranking Country Score
1 Singapore 245 1 South Korea 2.26
2 South Korea 2.26 2 United States 1.80
3 Switzerland .23 3 Japan 179
4 Iceland 217 4 Sweden 164
5 Ireland 188 5 Netherlands 155
b Hong Kong 1.88 6 Canada 142
7 Finland 187 7 United Kingdom 142
8 United States 1.80 8 Germany 112
9 Japan 179 9 France 112
10 Sweden 164 10 Australia 1.02
1 Denmark 160 1 Spain 0.93
12 Netherlands 1.55 12 Belgium 0.86
13 Luxembourg 1.54 13 China 0.73
14 Canada 1.42 14 Italy 0.21
15 United Kingdom 142 15 India 0.06
16 Israel 136 16 Russia -0.08
17 Austria 115 17 Mexico -0.16
18 Norway 114 18 Turkey -0.21
19 Germany 112 19 Indonesia -0.57
20 France 112 20 Brazil -0.59

Sources: BCG, National Association of Manufacturers, and The Manufacturing Institute, innevation indexes, 2008,
Note: Countries in the large-country ranking are the top 20 countries in the world by GDP. Because of rounding, two or more countries may appear to have
the same cverall score. For the purpeses of these rankings, Heng Kong is considered a national entity.

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. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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ADVANCING R&D COMPETITIVENESS WITH METRICS

Right Places: International Innovation Index - States Are In Five Clusters

A
States either reaping the rewards States succeeding at both
of past policies or achieving high inputs and performance:
efficiency at converting inputs R
into performance: ¢ California
Above average _ States at or near the mean o Connecticut
¢ |daho in both inputs and performance: o Detiware
¢ Montana oAlabama o Louisiana o Pennsylvania | © Massachusetts
¢ Oregon oArizona  © Maryland o South o New York
' o Texas oColorado  © Minnesota Carciina | ©Washington
nnovation ; o Tennessee
performance - GWEG R~ o Utah
States facing significant ollinois  © Nevada o States struggling to
challenges in promoting olndiana  © North Carolina @ Virginia translate positive inputs
and achieving innovation: | ..o oNorth Dakota  © Wisconsin | into performance:
Below average | °Alaska oMissouri | oKansas  oOklahoma  °SWYOMIng | , ananca
° Florida oNew © Hawail
oKentucky ~ Hampshire o New Jersey
o Maine o New Mexico o Ohio
o Michigan  © South Dakota ¢ Rhode Island
%
Below average Above average

Innovation inputs

Sources: BCG, National Assaciation of Manufacturers, and The Manufacturing Institute, innovation indexes, 2008.

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. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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WHAT’S INSIDE WD-40

Therecipe forthis superlube haslongbeen a closely
guardedtrade secret—until now. WIRED senta canto
the lab and gotthe ingredients. —Patrick Di Justo

THE RESULTS

DECANE

NQNANE TRIDECANE

TETRADECANE

MINERAL OIL

RELATIVE RBUNDANCE

Ty e v S
J TIME
- Our lab analyzed WD-40 with gas chromatography (GC) and
‘mass spectroscopy (MS). GC separates chemicalsbased onsize,
boilingpoint, andotherfactors, releasingthemonebyoneover
time. MS then blasts the molecules with an electron beam and
tells what's what by the mass of the ionized fragments.

MINERAL OIL

Seriously. WD-40is

mostly a mix of baby

oil, Vaseline, and the
goop inside home-
made lava lamps

DECANE

WD-40 contains
an abundance of
alkanes—hydro-
carbons that match
the formula CH.
usuallyinalong,
zigzagging chain
This one, CmHn'
whichisalsoa
common ingredient
of gasoline, helps
WD-40 remaina
liquid at cold tem-
peratures. Decane
doesn’tfreeze until
around -21 degrees
Fahrenheit.

NONANE

Another alkane. One
reason these mol-
ecules are so handy
here: Their hydro-
gen atoms don’t hold
acharge, so they
can’tconnectto the
hydrogen or oxy-
geninwater, which
makes alkanes water-
repellent. WD-40,
afterall, stands for
“water displacement,
40th attempt.”

TRIDECANE
AND
UNDECANE

Freeze-resistant?
Check. Water-
repellent? Check.
Contains an alkane
that is the major
product of the red-
banded stinkbug’s
scentgland?
Checkl Many
alkanes are natu-
rally produced by
living creatures
Undecane, part of
the pheromone trail
left by cockroaches
and ants, is present.

TETRADECANE

Another alkane!
Zzzzzz.

DIMETHYL
NAPHTHALENE

Here's the thing:
This stuff (C _H )
comesin 10 forms,
called isomers.
One ofthemisa
harmless hormone
given off by pota-
toes. Another is used
in high-performance
engineering plastics.
Our analysis can’t
determine which
ones are present
here, butifyou're
using itas a solvent,
asis likely the case
with WD-40, they
all work just fine.

CYCLOHEXANE

Thatcyclo prefix
means that unlike
standard alkanes,
which come in
chains, thisone’s
aring. The shape
gives cycloalkanes a
higher melting point.
And huffing them will
knock you out cold.
(Orsowe’retold.)

CARBON
DIOXIDE

The WD-40 com-
pany claims that by
using thisgasasa
propellant, it avoids
using smaller gas-
eous alkanes (pos-
sibly butane and
propane), which can
be hazardousto
the environment.
AsifCO, isn’t.

5.'1.'

Right IP: Recognize The Long Run Importance - Integral To Doing Effective Business

c‘ Protects

$ :‘ed Parts
y N chanisms

oisture

Frees Stic
+ Drives O

DANGER:

) Al ‘
NET WEIGHT 3 0Z./84g

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.
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T91-BDI2012 - Page 28 Right IP: IPRI - Study To Measure Ten Variables [From 6 Different Sources]

CPD-003700a

1)

Legal and Political Environment (LP)
® Judicial Independence
® Rule of Law
® Political Stability

® Control of Corruption

Physical Property Rights (PPR)
® Protection of Physical Property Rights
® Registering Property
® Access to Loans

Intellectual Property Rights (IPR)
® Protection of Intellectual Property Rights
® Patent Protection
® Copyright Piracy

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.

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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Right IP: IPRI - Country Ranking By Quintile

2nd Quintile 3rd Quintile 4th Quintile Bottom 20%

?;' Finland Spain Costa Rica Egypt Nepal

g Netherlands South Africa Kuwait Se: Lanka Montenegro

F  Denmark Korea (South) Slovenia Burkina Faso Cameroaon
New Zezaland Estonia India Tanzania Macedonia
Sweden Malta Uruguay Philippines Ethiopia
CGermany Chile Latvia Doeminican Republic Armenia
Narway [srael Thailand Honduras Serbia
Switzerland Qatar Panama Vietnam Nicaragua
Australia Taiwan Poland Uganda Bolivia
Austria Hungary Turkey Argentina Moldova
leeland Slovakia Malawi Guatemala Albania
Singapare Cypns Trinidad and Tobago Mozambique Nigeria
Ireland Malaysiz Moroceo Madagascar Paraguay
Canada ltaly Bulgaria Ukraine Azerbaijan
United Kingrdom “zech Republic Croatia Kenya Bosnia-Herzegovinae
United States Creece Colombia Peru Chad
Japan Tunisia El Salvador Kazakhstan Venezuela
Belgium Jordan Mal: Russia Cuyana
Hong Kong Lithuania Romania Indonesia Burundi
France Botswana Mexico Zambia Zimbabwe
Luxembourg Bahrain famaica Pakistan Angola

Y Portugal Mauritius Mauritania Algeria Bangladesh

= United Arab Emirates Benin Ecuador

-‘-,‘3 China

‘E Brazil

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.
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T91-BDI2012 - Page 31 Right Organization: 4 Global Winning Approaches

The global “footprint” of a company’s R&D spending appears to affect its financial performance.

Global-driven Footprint Overweighted Global Focused Global Footprint Broad Allocation in
Companies that deploy 60 Footprint Companies with a more Low-cost Countries
percent or more of their R&D Companies that invest a concentrated and focused Companies that invest more
outside their home countries higher percentage of R&D global R&D footprint perform than 10 percent of their total
tend to outperform their resources than sales abroad better than those with a more R&D spend in LCCs such as
less-global peers. also outperform others. dispersed footprint. China and India do better than

other companies.

R&D SPEND 60% GLOBAL R&D SPEND > INTL SALES FOCUSED FOOTPRINT R&D SPEND>10% IN LCCs

Local-driven=100 Local Overweight=100 Dispersed Footprint=100 Limited LCC Allocation=100

165

150

140

140
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- 100
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Total Shareholder Return
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Return on Assets
Operating Income
Market Cap

Gross Profit
Market Cap

Total Shareholder Return
Operating Margin
Total Shareholder Return

Return on Assets

Operating Margin

Market Cap

Market Cap

Note: Average performance, 2005-07, is based on gross profit, growth in market capitalization, operating margin, return on assets, and total share-
holder return, for a sample of 184 top spenders on R&D, accounting for 71 percent of the Global Innovation 1000 total. SOURCE: Booz & Company analysis

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. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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Right Organization: High R&D Productivity Is Often Slightly More Centralized

T91-BDI2012 - Page 32

Which of the following best describes the structure of the Development operation with

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

the organization overall?

RESEARCH DEVELOPMENT

0%

\ Other: Transitio%ah Mix of

0%
Other

Other

8%

— Other: 80% pentralized
™N centralized/decentralized
depending on bysiness area

20%
WPartners
D Sponsors

2%

0%
. WPartners
Decentralized Decentralized
[ Sponsors

3%

Centralized Centralized

Partner n=H I Partner n=5
Sponsor n=12 Sponsorn=12

100%

0% 0% 40% 60% 80%

Frequency Frequency
1 EEEEEEEEEEEEEEE——

Source: APQC, “R&D Productivity Study: Understanding the Drivers and Enablers,” Consortium
Learning Forum Best-Practice Report, 2005, Pages 29-43.
Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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T91-BDI2012 - Page 33 Right Organization: High R&D Productivity Is Influenced By The Facility

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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T91-BDI2012 - Page 35 Right Tactics: Restructuring vs. Innovation R&D Model

Restructuring <e——s—s Innovation & Growth
Program Program

-

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.

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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T91-BDI2012 - Page 36 Right Tactics: Restructuring vs. Innovation - Industry Averages
Top-line growth:
B Intensification of sales
B Enhancement of sales
58% B Enlargement of sales
70% 70% 70%
75%
Bottom-line optimization
B Portfolio clean-up
i B Product cost reduction
38% B nnovation process and
30% 30% 30% 26% 25% structures
20%
13% 1%
Chemicals Automotive Eng., Financial Manuf. Logistics Energy Electrical TIME Fast
&Pharma manuf. & Mach.& inst. & goods & services & eng. & moving
suppliers High-Tech insurance Utilities electronics cons.
goods
& retail

The value from such activities strongly depends on the industry and whether the priority is top-line growth or bottom-line optimization.
Source: Arthur D. Little Innovation Excellence 2009/2010

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.

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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T91-BDI2012 - Page 37 Right Tactics: The Innovation Side
Strategic priorities of top innovators

N N S R S A B R SRS S ooy (Difference to average)

| Focus topic |

| I

I

: New Enlargement ,

: business ;

| I
g ————————— - . -
/ New
z oomnmes( Enhancement
- customers
=
m

Existing Intensi-
countries/ ¥
. Existing Modified products/ New Low High
products Enhanced functions products difference difference
Products and services '

All activities targeting innovation and growth can be mapped to Arthur D. Little’s Innovation & Growth Matrix, top innovators focus on activities
with a higher degree of innovation.

Source: Arthur D. Little Innovation Excellence 2009/2010

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.
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Right Tactics: The Innovation Side - Alternative Innovation Engines

Idea-driven innovation engine Research-driven innovation engine Analysis-driven innovation engine

B |nnovation engine is fed and driven by a large
number of ideas

B One idea corresponds (more or less) to one product

or service

B Product/project portfolio management is about
picking the winners — non-promising projects are
discontinued

B |nitiated downstream development projects are
seldom stopped

B Most suitable for industries that are largely driven
by idea management, e.g.
-~ Fast-moving consumer goods

B [nnovation engine is fed and driven by a huge
number of ideas generated from research

B One idea corresponds {more or less) to promising
components/targets in a future product/site

B Product/project portfolio management is picking the
winners among the huge mass of promising ideas/
targets — non-promising ideas/targets are
discontinued

B A majority of projects in downstream development
will be stopped before launch

B Most suitable for industries that are largely research
driven, e.g.

B Innovation engine is fed and driven by an analytical
top-down approach

Selecting which products to take to market follows a
thorough analysis of the market, competitors, and
internal capabilities

Product strategy and product life cycle plan
determine which projects to execute when

Ideas are fragments of a complete product or service
Initiated downstream development projects are
seldom stopped

Most suitable for industries that are mainly strategy
and analysis driven, e.g.

- Services —~ Pharmaceuticals - Automotive and manufactured goods
- Telecom operators —~ Qil and gas exploration - Telecom equipment
—~ Chemicals - Software, MedTech etc.
Upstream Downstream 2 Upstroam - Downstream = Upstream Cownstream
“Funnel 1" “Funnel 2" o= e
“Funnel” “Cylinder” H10000 10" A0 1"
N "m0 - 17 T = CySnder
% & {1 :;'Oo 0o, St ategy & plan e
ee ©o os8g 50 3 °
Collect and . ’ Fo © ° o, oo o hbo o . [ - Fracuman .
generate i E?::::‘ o Exocution . Sowamd ,© St o ;{?}, % 2| e Frocrsscn -
ideas °% o .4 P ({gg’m -
o - % 5'@ n: é‘oo © - -
o "n:n o °°g p
o ® 0o
. o9
time horizon: 1 -5 years >> 10 years Vodashgy shumngy svppe 1-5years

Arthur D. Little expected each industry sector to prefer a single innovation engine.
Source: Arthur D. Little Innovation Excellence 2009/2010

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.

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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T91-BDI2012 - Page 39 Right Tactics: The Innovation Side - Industry Averages - Innovation Engines
Idea-driven
innovation 35% 35% 38% H 33% 8 2%
engine
Research-driven 68%
innovation 1 1 22%
engine % 5% 14% 22% 24% 26%
Analysis-driven
innovation 60% e Sk 1%
engine 48% 47% 44% 44% 42% 42% 39%
21%

Manuf. Financial Logistics  Electrical Automotive Engineering, Energy & Public TIME" Chemicals Fast-moving

goods institutions & eng. & manuf.  Machinery & Utilities  Services & & Pharma cons. goods
& services electronics & suppliers High-Tech Research & retail
insurance

Different “innovation engines” used for innovation management can be found across all companies and industries.

1) TIME: Telecommunications, |T/software and media
Source: Arthur D. Little Innovation Excellence 2009/2010

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.
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T91-BDI2012 - Page 41 Right Metrics: Pipeline Yield

CONCEPT DEFINITION DESIGN DEVELOP LAUNCH COMMER- SUPPORT
CIALIZE

SOURCE: A. Griffin, Drivers of NPD Success: The 1997 PDMA Report

(Chicago, lllinois, USA: Product Development & Management Association, 1997)

L 2R 2R K 3K 2R N

SOURCE: B. Goldense, 2000 Product Development Metrics Survey

(Needham, Massachusetts, USA: Goldense Group, Inc., 2000)

IR 2R 2K 2K 2R 2R 2N

COMPOSITE RESULT:
CAPTURE APPROVE LAUNCH ACHIEVE RETIRE

CONCEPT DEVELOPMENT PRODUCT SUCCESS PRODUCT

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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TO1-BDI2012 - Page 42 Right Metrics: CYS/PDTPRITP"N"Y - 3M New Product Vitality Index [NPVI]

3M NPVI — reaching for 40 percent by 2015

NPVI = New Product Vitality Index {products introduced within the past five years, divided by total sales) 39% _2%
- (——— 8%
. Year 1 new product sales 33% .
319& = e
Core new product sales 29% o Sisazsss:
. -
25% -
23% N
22% -

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

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

Page 1’ Inset. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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T91-BDI2012 - Page 43 Right Metrics: CYS/PDTPRITP"N"Y - 3M New Product Vitality Index [NPVI]

INCLUDE ADDITIONAL INNOVATION METRICS:

- Total New Product Sales Trend Line IP-Protected New Product Sales

i New product sales/total
. Year 1 new product sales

Core new product sales

- Advanced Development "Influenced Revenues"
. Open Innovation "Influenced Revenues” |l

2005 2006 2007 2008 2010 2011 2012 2014 2015

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. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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T91-BDI2012 - Page 44 Right Metrics: Return On Innovation [ROI]

Return On Innovation [ROI]
Alternative: Research & Development Effectiveness Index [RDEI]

Also Called “PBT Group,” Profit Before Tax.

v

Cumulative N-Year Net Profits
From New Products

ROI =

Cumulative N-Year Expenditures
On New Products

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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T91-BDI2012 - Page 45 Right Metrics: Return On Innovation - Products Include Advanced Development

Advanced Development Return On Innovation [ADROI]

Also Called “PBT Group,” Profit Before Tax.

v

Cumulative N-Year Net Profits
From New Products
Containing Advanced Development Content

ADROI =

Cumulative N-Year Expenditures
On New Products
Containing Advanced Development Content

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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T91-BDI2012 - Page 46 Right Metrics: Top Innovation Metrics Per Boston Consulting Group

If your company could use only three metrics to measure
its innovation performance, which would they be?

Revenue from new offerings | 56

Projected versus actual 1 36
performance

Allocation of investment
across projects | 32

Total funds invested in
growth projects | 29

Number of projects that meet | 23
planned targets

Percentage of ideas funded |20

Average development time
per project

Number of projects killed or
tabled at each milestone :l B

Cannibalization of existing
product sales by new offerings |8

| 17

0 20 40 60
Percentage of respondents
Source: BCG 2009 Senior Executive Innovation Metrics Survey.

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.
Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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ADVANCING R&D COMPETITIVENESS WITH METRICS
Right Metrics: Top Innovation Metrics Per McKinsey

% of respondents who use more than 3 innovation metrics,! n =633

Input
B Outpu

Metric ranked no. 1 in terms of importance in respondents’ organizations?

Revenue growth due to new
products or services

Customer satisfaction with new
products or services

Number of ideas or concepts in
the pipeline

R&D spending as a percentage
of sales

Percentage of sales from new
products/services in given time period

Number of new products or
services launched

Return on investment (ROI) in
new products or services
Number of R&D projects
Number of people actively
devoted to innovation

Profit arowth due to new
products or services

Potential of entire new product/service

portfolio to meet growth targets

Changes in market share resulting
from new products/services

Net present value (NPV) of entire
new product/service portfolio

I
i -

*Respondents who answered “other™ are not shown.

*Metrics ranked no. 1 by less than 2%

of l'('Sp()l'ldi‘l]['S are not shown.

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.

Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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CPD-030600a
T91-BDI2012 - Page 48

Time in
meetings
per week 13
hours

Social
network
participation
rank 11th
percentile

Daily time
spent surfing
the Web
102.5 minutes
per day

Average
response
time to
e-mails

16 minutes

Amount
of sales
this year
$450,000,
down 17%0

Marital
status
Single

Distance
from Dulles
Airport

49 minutes

Position in
pod e-mail
network
quasi outlier

Fully fringed
cost per
hour $196

Allergies
Cats,
shellfish

How IBM immproves
productivity
by tracking
employvees’

every move 032
BY STEPHEN BAKER

Ratio of
work to
personal
e-mails
3.3:1.0

Languages
English,
Spanish

Leisure
groups
Bowling,
gardening

Daily time
spenton the
phone

53 minutes

Number

of interns
managed
last year 2

Client
visits per
week 10

Computer
languages

Python, Perl,

JavaScript

Average
number of
words per
e-mail 88

Number of
colleagues
friended on
Facebook S

Average
amount
spent
entertaining
clients $145

Weekly
average
number of
blogs visited
32

Most
productive
days
Tuesday,
Wednesday

Most
productive
time
2to4 p.m.

Weekends
worked this
vear 1

Number of
meetings
hosted per
week 2

Time spent
in non- S .
market

4.3 years

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

YOI'k, New YOI'k, USA: September 8: 2008: Cover. Copyright © 2012 Goldense Group, Inc. All Rights Reserved.
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T91-BDI2012 - Page 50 Summary: BCG Study 2008 - Results Of Innovation For Shareholders

Three- and tenwvyvear annualized
total-shareholder-return (TSR) premiums
of innovative companies compared
with theirindustry peers

Annualized TSR 21 .6
premium (5o) —
10 [_J
i
7-6
sS3
s 4.4
3.9 41 3
19
o
. Global _ u.s. European . Asian
iNnnovators iNnnovators inNnmnovators innNnovators

[ 1 Threevyear premium [ 1 Tenyear premium

Sources: BCG 2008 Saemior Exaecutive Innovation Survey; BOG Value-

Sciaencse Center analysis.
Note: Returns were annualized for Decambsasr 21, 2004, 1o Decermber

31, 2007, Tor the threesysar comparnson, and for December 21, 1997,
o Decambasr 31, 2007, for the ten-year companson, and account Tor
prhice appraeciation and dividends. To generans the comparnison data_ we
compared the TSR of each innovative comapany. as identified by survsy
respondants, with thae TSR of its industry overall and averagsd the

differences globally and by regsion.

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.

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



CPD-0031325 ADVANCING R&D COMPETITIVENESS WITH METRICS
T91-BDI2012 - Page 51 Summary: BCG Study 2010 - Results Of Innovation For Shareholders

Three- and ten-year annualized
total-shareholder-return premiums
of innovative companies compared

with their industry peers

Annualized TSR premium (%)

20
16.5
p 1
10
=
o
—1.9
- Global Americas European Asia-Pacific
innovators innovators innovators innovators

7] Three-year premium [ | Ten-year premium

Sources: BCG 2010 Semor Executive Innovation Survey; BCG
ValueScence Center analysis._

Note: Returns were annualized for December 31, 2006, to December
31, 2009, for the three-year companson, and for December 31_1999,
to December 31, 2009, for the ten-year comparison, and account for
price appreciation and dividends. To generate the comparnison data,
we compared the TSR of each innovative company, as identified by
survey respondents, with the TSR of its industry overall and averaged
the differences globally and by region.

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



END

DOCUMENT




