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Innovation - What is it?



Innovation - What is it?

* |[nnovation is the introduction of new ideas,
goods, services, and practices which are
intended to be useful (though a number of
unsuccessful innovations can be found
throughout history). The main driver for
innovation is often the courage and energy to
better the world. An essential element for
innovation is its application in a commercially
successful way. Innovation has punctuated and
changed human history (consider the
development of electricity, steam engines,
motor vehicles, et al).




What is innovation?

* Innovation is the process and outcome of creating
something new, which is also of value.

* Innovation involves the whole process from
opportunity identification, ideation or invention to
development, prototyping, production marketing
and sales, while entrepreneurship only needs to
involve commercialization (Schumpeter).



What is innovation?

* Today it is said to involve the capacity to quickly
adapt by adopting new innovations (products,
processes, strategies, organization, etc)

* Also, traditionally the focus has been on new
products or processes, but recently new business
models have come into focus, i.e. the way a firm
delivers value and secures profits.



What is innovation?

Schumpeter argued that innovation comes
about through new combinations made by an
entrepreneur, resulting in:

* a new product,

* 2 New process,

e opening of new market,

* new way of organizing the business
* new sources of supply



Dimensions of innovation

There are several types of innovation

— Process, product/service, strategy,

which can vary in degree of hewness:

— Incremental to radical,

and impact:

continuous to discontinuous



Types of innovation



Types of innovation

In business and economics, innovation is often divided into five

1.

types:
Product innovation, which involves the introduction of a

NEW %Qod or service that is substantially improved. This
might include improvements in functional characteristics,
technical abilities, ease of use, or any other dimension.

Process innovation involves the implementation of a new

or significantly improved production or delivery method.
Marketing innovation is the development of new marketing

methods with improvement in product design or packaging,
product promotion or pricing.

Organizational innovation (also referred to as social
innovation) involves The creation of new organizations,
business practices, ways of running organizations or new
organizational behavior.

Business Model innovation involves changing the way
Bu?llness IS done in terms of capturing value e.g. Compaq vs.
ell.

— Innovative Thinking: Six Simple Secrets by Padi Selwyn, M.A.




Drivers for innovation



Drivers for innovation

Financial pressures to reduce costs, increase efficiency, do more
with less, etc

Increased competition

Shorter product life cycles

Value migration

Stricter regulation

Industry and community needs for sustainable development
Increased demend for accountability

Demographic, social and maket changes

Rising customer expectations regarding service and quality
Changing economy

Greater availability of potentially useful technologies coupled with
a need to exceed the competition in these technologies

Protectionism / Job protections force companies to automate



New Conditions for Innovation



New Conditions for Innovation

 Gary Hamel argued that today’s market place
is hostile to incumbents, who now need to
conduct radical business innovation:

— Radically reconceiving products and services, not
just developing new products and services

— Redefining market space
— Redrawing industry boundaries



New conditions for innovation

* Small start-up entrepreneurs increasingly
depend on large firms:
— as suppliers or customers
— for venture finance,
— for exit opportunites,
— for knowledge (production, markets and R&D)
— and for opening new markets.



New conditions for innovation

* Large firms increasingly depend on small start-
ups
— for New Poduct Development,

— as suppliers of new knowledge (which they cannot develop
themselves),

— or organizational renewal, for experimentation with
busienss models,

— for opening new markets, etc



New developments in innovation raises
new issues and problems

Greater emphasis on commercializing scientific
discoveries, particularly in IT and the bio-sciences

Speed and potential value of scientific progress leads to
emphasis on solid and well-designed portfolios of
research projects

Universities as active drivers of innovation: Academic
entrepreneurship and the entrepreneurial university

University-industry partnerships

Increased search for radical innovation and top-line
growth.



A Suggested Innovation Framework

*Do not be afraid to fail
eTake risks
*Move your idea forward

SEEk * Seek novelty in design

Novelty in * Diversify
. e Stop looking for the right answer; look for many right answers
De5|gn p g g yrig

Set Goals and
Objectives

* Define clearly your goals and objectives

|dent|fy Problems e Challenge all assumptions
.. ¢ Seek opportunities to innovate
and/or Opportunities

e Open your mind

e Mental Floss

e Discover your creative rhythm
¢ Health Makes Wealth

Seek Opportunities

* Become an expert in a field you love
* Become passionate about your field

Find what you love to do




Case Study: 3M — How do they manage
innovation?

* The company presents a consistent picture in
interviews and in publications — innovation success
is a consequence of creating the culture in which it
can take place — it becomes ‘the way we do things
around here’ in a very real sense. This philosophy is
born out in many anecdotes and case histories — the
key to their success has been to create the
conditions in which innovation can arise from any
one of a number of directions, including lucky
accidents, and there is a deliberate attempt to avoid
putting too much structure in place since this would
constrain innovation.

— The 3M way to innovation: Balancing people and profit.
New York, Kodansha International.




3M Innovation Strategy and Leadership

Setting stretch targets — such as ‘x% of sales from products
introduced during the past y years’ — provides a clear and
consistent message and a focus for the whole organization.

Allocating resources as ‘slack” — space and time in which staff can
explore and play with ideas, build on chance events or
combinations, etc.

Encouragement of ‘bootlegging’” employees working on innovation
projects in their own time and often accessing resources in a non-
formal way — the ‘benevolent blind eye’ effect.

Provision of staged resource support for innovators who want to
take an idea forward — effectively different levels of internal
venture capital for which people can bid (against increasingly high
hurdles) — this encourages ‘intrapreneurship’ (internal
entrepreneurial behavior) rather than people feeling they have to
leave the firm to take their good ideas forward.
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Classical models of innovation

— Science Push approaches suggest that innovation proceeds
linearly:

Scientific discovery = invention—=> manufacturing =
marketing

— Demand Pull approaches argued that innovation originates
with unmet customer need:

Customer suggestions = invention = manufacturing



Today’s basic model for innovation management
IS Interactive

Technological world +— Tech-entrepreneurship <+<——> Commercial world
+

Administrative capabilities

H—H—H




How can we Measure the rate of
Innovation?



How do you anticipate the pace of technology will
change in your industry over the next three years?

- 289% say pace will increase
at an unprecedented rate

 58% say it will increase rapidly
12% say it will increase slowly

- 1% says it will remain the same

. 1% says it will decrease

Source: Accenture Technology Vision 2016 Survey

#techvision2016

Accenture Technology Vision: Global Survey of 3,100 business and IT executive across 11 countries



700 J0% of executives are making
A significantly more investments

\ Lo inArtificil Inteligence than in 2013,
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439% of the US workforce will be
freelancers in 2020.

(Source: Intuit Forecast: 7.6 Million People in On-Demand Economy by 2020, Intuit press
release, Auqust 13,2015



Connecting
Consumers and Producers

8]%

81% of executives say piatformi-based
business models will be core to their
growth strateqy within three years




NUMBER OF PLATFORMS

® TOTAL NUMBER OF PLATFORM BUSINESSES
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82% say Industry bounaaries are being
erased and new paradigms are emerqing
for every industry.

J SMAC platforms (Social, Mobile, Analytics, Cloud)

J The Internet of Things

J Real-time environments



A gallery of disruptive technologies

Estimated potential economic impact of technologies across sized applications in 2025, § irillion, annual
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Notes on sizing: These economic impact estimates are not comprehensive and include potential direct impact of sized applications only. They do not
represent GDP or market size (revenue), but rather economic potential, including consumer surplus. The relative sizes of technology categories shown
do not constitute a “ranking,” since cur sizing is not comprehensive. We do not quantify the split or transfer of surplus among or across companies or
consumers, since this would depend on emerging competitive dynamics and business models. Moreover, the estimates are not directly additive, since
some applications and/or value drivers are overlapping across technologies. Finally, they are not fully risk- or probability-adjusted.



Patent Applications
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Trend in patent applications for the top five offices
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CONSUMPTION SPREADS FASTER TODAY

PERCENT OF U.S. HOUSEHOLDS
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Innovation is Accelerating in IT

Timeline of New Technologies Introduction and
Inventive Activity in the ICT Industry.

Number of Patents Filed
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LINEAR VS. EXPONENTIAL GROWTH
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Computes per Second
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 The fastest supercomputer
will equal the entire human
race in 30 years.

Transistor

i i

| Desktops will have human
level speed by the middle of
the 2020's, 12 years from now.

- Todays top SuperComputer is
10% of Human Brain, likely to
match by 2012.

i i
T T

Historically, desktop computing
trails supercomputing by
about 12 years, by a speed
factor of 1000 to 25,000.

Your cell phone may be
smarter than you by 2030.

In late 2009, new OS
releases utilized GPUs as
CPUs, generate up to
one teraflop.

7

Mobile devices trail Desktops
by about 8 years, by a factor of
10 to 100.
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Source: Think Exponential, http://thinkexponential.com/2013/01/09/computing/



G The accelerating pace of change....
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Global population and Internet users, 2000-2020
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Figure 1. Computing cost-performance (1992-2012)

Fiure 3, Bandwith cost-performance (1999-2012)
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Internet of Things



The Internet Of Everything
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A New World Of ‘Connected’ Gadgets

Tech Trends Driving The Internet Of Everything

JE— —_— |
New Types Of Connected Devices [N 55

Increasing Volumes Of Data (i.., Big Data) — 32%

Cloud computing |,

Pervasiveness Of High-Speed Networks — 2

1 What are the

Lower Computing And Storage Costs [N 23 most important

technology drivers

incresing Avlabilty O wobie Apps | - of the Internet of
Everything?

Increasing Number Of Internet Users

Adoption Of Social Media
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A Gallery of Disruptive Technologies

Estimated Potential Economic Impact of Technologies Across Sized
Applications in 2025 ($ Trillion, Annual)
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Source: McKinsey Global Institute
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% of Respondents Increasing loT Investments in the Next 3 Years
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Data generated from the Internet of Things will grow exponentially
as the number of connected nodes increases

Estimated number of connected nodes Compound annual

growth rate 2010-15, °%

Million

72-215 €
f 5-14 Security 50+

|
/:' 10-30 Health care 50+
Energy 15
S 1357
:2-6 —Industrials 5
8-23 Retail 30

30
Travel and logistics 0
O

Utilities

Automotive @

2010 2015
NOTE: Numbers may not sum due to rounding.
SOURCE: Analyst interviews: McKinsey Global Institute analysis



3D Printing



Worlwide 3D Printing Industry Forecast, Billions
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Additive Manufacturing Adoption Timeline

Additive Manufacturing has been slowly gaining traction, specifically within design, however, new
technologies have the potential to amplify growth and extend usage within production

Additive Manufacturing Timeline: The Shift in Additive Manufacturing Applications

Prototyping and Customization

Product Design

2004 2007 2011 2012 2016 2030-2050
Component  Reaktime SULSA 30 System Mass Production (Estimated)
Manufacture Spare Parts Prototype Acquires ZCorp  LEAP engine part Completed Product

Manufacture
GE Acquires -
Morris Technology

Production
Scaling in Volume, Size, and Availability

‘Main Applications 1986 - 2011:

Catalyst for Mass Production Adoption®:

Main Applications 2014 - Future:

- Product Design -  GE plans to mass-produce 25,000 - End Product Production
= Product Part Production LEAP engine nozzles with AM - Mass Production
-  Rapid Prototyping already have $22B in commitments - Democratized Consumer 3D
- Concept Modeling - Parts will drive production and Printing

operational cost savings

- First test to see if AM can
revolutionize production
Deloitte. —

© 2014 Delomte Services LP



3-D Printing Market Value

Current and Projected Growth

—
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$8.4 Billion

$3.1 Billion

Annual Value in Billions of Dollars

S$777 Million
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Source: Agora Financial,
http://research.agorafinancial.com/research/html/tek_clickprint_0713/?code=LTEKP802&ver=3
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Global sales of personal 3D-printers*

Units, 000

24
20
16
12

2007 08



Chart 6: 3-D Printer Use is Migrating from Hobbyists to
Commercial Manufacturers

3-D Printers Shipments (number of units) 3-D Printers Revenue ($ in millions)
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Source: “3-D Printers, Worldwide” Gartner, September, 2013, Wells Fargo
Wealth Management, 2014



3D printing—adoption map

5-10+ years
e Munitions components

* High-volume weapons p3

Thousands

Volume
Hundreds

Today
¢ Prototypes

¢ Test units
e Spacecraft parts

Tens

Days Hours Minutes
Per unit process speed
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Aerospace + 3DP
How 3DP could save the global aerospace industry up to $3.4 billion in MRO
savings.
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Reduction in total cost of parts, Sbil

0.5

0.0
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Implementation rate, % of parts inventory

Source: PwC analysis conducted for this report

Note: Part cost savings were calculated using market size and a cost savings estimate across scenarios
of various penetration rates. Transportation costs savings were derived from applying a benchmark of
supply chain cost percentage to addressable market at these same penetration rates.
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A new style of IT emerging
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Big Data

As the amount of data used by businesses grows, there are new opportunities for analyzing it, which
stands to change how we make day-to-day business decisions. One petabyte is equivalent to 1 million
gigabytes. A large iPod has capacity of 160 gigabytes.

SECTOR DATA STORED IN THE U.S., IN PETABYTES (2009) PETABYTES
0 200 400 600 800 1000  PERFIRM®
Discrete manufacturing | L 1 N
Government | | I | E— 128
Communications/Media R | I | | 175
Process manufacturing — — 081
Banking T 189
Health-care providers — ] 036
Securities/Investment services — 378
Professional services [ 027
Retail ] 068

“For firms with more than 1,000 employees  Source: McKinsey Global Institute analysis of data from I1DC (data stored) and U.S. Dept. of Labor



Exhibit 2

e . M Cluster A [ ClusterD
Some sectors are positioned for greater gains from

the use of big data [ Cluster8 Ml Cluster E

Historical productivity growth in the United States, 2000-08 » Cluster C
% O Bubble sizes denote

relative sizes of GDP
240

235
230

225

Computer and electronic products @

A3

. Information
90 [

357 Administration, support, and ccale rade
30 waste management O
25
20

15
1.0 Utilities ®

05 Retail trade
0 el o e e e e " e e B TG e e " e S e e s e e s L -

05 Arts and entertainment *
-1.0 [s)

15 Management of companies

20
25 Other services @ ' Educational services

30 Construction

35 O

Low * High
Big data value potential index’

Finance and insurance

Professional services rental

re providers

1 See appendix for detailed definitions and metrics used for value potential index.
SOURCE: US Bureau of Labor Statistics; McKinsey Global Institute analysis




Data that 1s
Useful if
Tagged &
Analyzed

Source |0C, 2014
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Exhibit 3

A heat map shows the relative ease

of capturing the value potential
across sectors

Cate-

gories Sectors
Manufacturing
Construction

Natural resources

Computer and electronic products
Real estate, rental, and leasing
Wholesale trade

Information

Transportation and warehousing

Retail trade

Administrative, support, waste management,
and remediation services

Accommodation and food services
Other services (except public administration)
Arts, entertainment, and recreation

Finance and Insurance

Professional, scientific, and technical services

Management of companies and enterprises

Govemment

} g Educational services
‘g Health care and social assistance

3

Utilities

Overall
ease of
capture
index’

[} Top quintile 4th quintile

(easiest to capture) Bottom quintile

M 2nd quintile (most difficult) to capture)
3rd quintile No data available
Data-driven Data
Talent IT intensity mind-set availability

1 See appendix for detailed definitions and metrics used for each of the crteria.

SOURCE: McKinsey Global Institute analysis




| THE RAPID GROWTH OF GLOBAL DATA CSC

The production of data is expanding at an astonishing pace. Expert:
mmtw.mmhmmmmwzozo
mmmmmmmummmmd the
mdmmmmwmmww.ke

WHAT IS A ZETTABYTE?

1,000,000,000,000
1,000,000,000
1,000,000

1,000

gigabytes
terabytes
petabytes
exabytes

zettabyte

1 potaby

to

2072
L Jor the

3D CGl effects
n Avata

>

— A

h?

MORE THAN
OF THE DATA PRODUC
WILLLIVEINORF
THROUGH DUD.

N\

| DATA PRODUCTION

)RSl \VILL BE 44 TIMES GREATER
| gl IN 2020 THAN IT WAS IN 2009

A More than 70% of the digital universe is

knowiledge was

generated by individuals. But enterprises have
responsibility for the storage, protection and
management of 80% of it*

295 exabytes



Big data growth

Big data market is estimated to grow 45% annually to reach $25 billion by 2015

o Growth of Global data - Zettabytes 4000 2010 Stored data* - Petabytes

Zettabyte = one million petabytes Petabyte - one quadrillion (short scale) bytes

2009 2011 2015 2020
Yo, b an. Gy My Dy %0
4/77@::6 /‘009 De’? /00 é:;;;'% dl@ 4/7)0(:;4
(& @
"ereater than 2k
: { " REUTERS

Sources: Nasscom -CRISIL GR&A analysis

Reuters graphic/Catherine Trevethan  05,10/12




Big Data Investments by Industry

Has your organization already invested in technology specifically designed to
address the big data challenge?

m Don’t know

® No plans at this time

¥ No, but plan to within
two years

® No, but plan to within
the next year

¥ Yes
I ] 1 T
c sk & [0) 8 0] » o) o) -
S 8 O B E8 B 8 &£ & &
w© o © 2 2882 ®© = < = £
8 (14 o R ot - =
3 T = S e 3 = ® © -
3 9 @ S0 7) m @ o)
Q ) cw = = = >
w b " = S = o = o)
c & o c ]
© = e ) ©
- £ O I.IC.I =
=
@)

Source: Gartner (July 2012)

3 Gartner



Big Data Market Forecast, 2011-2026 ($US B)

$7.60

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026



THRIVING IN THE BIG DATAERA

VOLUME
VARIETY
N VELOCITY
>3 VALUE
Q
i \NFORM
: ' r TOl;AY ‘

Determining relevant data Is key to dedvering vaiue from massive amounts of data

Source: SAS, Big Data Meets Big Dad Analytics: Three Key Technologies for
Extracting Real-Time Business Value from the Big Data That Threatens to
Overwhelm Traditional Computing Architectures



Data Continues to Grow Sharply

85% of growth from new types of
data with machine-generated

data increasing 15x Q

2020:
Digital universe = 40 Zettabytes

31% of enterprises managing more than 1 Petabyte

2012:
Digital universe = 20 Zettabytes

1 Zettabyte (ZB) = 1 billion Terabytes (TB)

Sowrces: IDC and 1DG Enterprise

AR
Page 3 Hotanworks © 2014 Hortonworks



Exabytes per Month 66% CAGR 2012-2017

12

6.5%
7.6%
7.7%
12.4%
6 18.7%
I 47.1%
— .

2012 2013 2014 2005 2016 2017

Source: Cisco VNI Mobile Forecast, 2013

B Latin America (LATAM)

B Central and Eastern
Europe (CEE)

B Middle East and Africa (MEA)
B Western Europe (WE)

B North America (NA)

B Asia Pacific (APAC)



Figure 3 The Forrester Wave™: Big Data Predictive Analytics Solutions, Q2 ‘15

Strong

Current
offering

Weak

Risky Strong
Bets Contenders Performers Leaders
© Microsoft
Market
presence
-@@@@ Full vendor participation
Weak Strategy - Strong

=
\& The Forrester Wave

yTSIT 03ta for Smar

Go to Forrester.com to
download the Forrester
Wave tool for more
detailed product
evaluations, feature
comparisons, and

customizable rankings.



Sub Trend: Big Data Analytics
90% of the data in the world has been created in the last two years alone

Global Big Data
g?:::ﬁ%ﬁﬁ;& Market to generate a
annually by 2025 revenue of over $122
billion by 2025
L B
2010 2015 2020 2025 5010 SO4E e e

Source: IBM, Cisco, Frost & Sullivan Analysis

M82C-MT FROST ¢& SULLIVAN =




The data volumes are exploding, more data has
been created in the past two years than in the entire
previous history of the human race.

Data is growing faster than ever before and by the
vear 2020, about 1.7 megabytes of new information
will be created every second for every human being
on the planet.

By then, our accumulated digital universe of data
will grow from 4.4 zettabytes today to around 44
zettabytes, or 44 trillion gigabytes.

Every second we create new data. For example,
humans perform 40,000 search queries every
second (on Google alone), which makes it 3.5
searches per day and 1.2 trillion searches per year.




For a typical Fortune 1000 company, just a 10%
increase in data accessibility will result in more
than S65 million additional net income.

Retailers who leverage the full power of big data
could increase their operating margins by as much
as 60%

73% of organizations have already invested or
plan to invest in big data by 2016

BUT, currently less than 0.5% of all data is ever
analyzed and used - Potential?




BIG DATA “USE CASES” WITHIN BUSINESSES

4 8 O/ O Customer Analytics

21%b operational Analytics

1 2 0/0 Fraud & Compliance

10 %%  New Product & Service Innovation

Enterprise Data Warehouse Optimization

*Adds to 1019 due to rounding

http://www.forbes.com/sites/louiscolumbus/2015/05/25/ro
undup-of-analytics-big-data-business-intelligence-forecasts-
and-market-estimate<-2015/#69cR616fA4R69



Where will big data have the biggest impact on your organization in the next five years?

Impacting customer relationships
Redefining product development
Changing the way we organize operations
Making the business more data-focused

Optimizing the supply chain

Fundamentally changing
the way we do business

http://www.forbes.com/sites/louiscolumbus/2015/05/25/roundup-of-analytics-big-data-
business-intelligence-forecasts-and-market-estimates-2015/#69c8616f4869



Factors Driving Interest in Big Data Analysis

What data sources or challenges are driving, or would drive, your organization's interest in doing big data analysis?

2015 [ 2014
Finding correlations across multiple, disparate data

I, 413 %o
Predicting customer behavior

I 46%
I 44 %

Predicting product or service sales
I, 40 /o
I 36 %
Predicting fraud or financial risk
I, 32 %o
I, 27 %o

Analyzing social network comments for
consumer sentiment

I 29 /o
I 24 %

Analyzing high-scale machine data from sensors,

sources (clickstreams, geospatial, transactions, etc.) web logs, etc.

48°% I 28,

I 23 %
Identifying computer security risks

- pa
I 25/
Analyzing web clickstreams
I 2 %o
I 26
Other

11%

3%

Big data analytics is not of interest to
my organization

I 127%

I 14%

Note: Multiple responses allowed

R8241114/110

Base: 297 respondents in October 2014 and 248 in October 2013 at organizations using or planning to deploy data

analytics, Bl, or statistical analysis software

Data: InformationWeek Analytics, Business Intelligence, and Information Management Survey of business technology professionals
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