Developing Innovation
and

Creativity for Business Advantage

Week - 9:
Disruptive Innovations & Innovation Impulses

Amare Desta

[PhD, MEd, MSc, LCGI, BSc (Hons)]
Professor of Information & Knowledge Management

Email: a.desta@uwtsd.ac.uk




Recap

* Week 1 — Introduction to innovation

* Week 2 — Concepts & techniques of innovation & creativity

e Week 3 — Innovative eBusiness / eCommerce

* Week 4 — Developing Innovation and Creativity for Business Advantage
* Week 5 — Creativity, Innovation, and Entrepreneurship

* Week 6 — Innovation, Invention

* Week 7 — Innovation, SME Intellectual Property

* Week 8 — Innovation & Sustainable Development

This week — we will look “Disruptive Innovations & Innovation
Impulses”



Disruptive Innovations

Innovation categories

* sustaining — better products that can be sold with higher margin to
demanding customers; incumbents win

e disruptive — commercialization of simpler, more user-friendly
products, which are chepaer and targeted to new or less demanding
customers; new entrants win



Key elements of disruption

. Customers at each market has limited absorption capacity

. Technological progress usually is faster that the ability of the
market to employ it. Companies focus on better products to be
sold with higher margin to unsatisfied customers.



Sustaining vs. disruptive

* Sustaining: focused on demanding customers; both
incremental and radical. Incumbents have resources
and motivation.

* Disruptive: introduce products and services not as
advanced as existing ones, but offering other
advantages (simpler, cheaper, more user friendly, ...)
and focus on new or less demanding customers.



FIGURE 2-1

The Disruptive Innovation Model
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Clayton M. Christensen: The Innovator’s Solution, Harvard Business Press, 2003



Trajectory of the disruptive innovation

Due to technological progress the trajectory of the
disruptive innovation after some time crosses the
trajectory of demands of more demanding
customers and starts to replace:

incumbents who are not principally ready to react
adequately, as they are motivated to succeed at
better” markets, not to defend themselves on

Linferior” ones.



Conditions for success - 1

* Disruption is successful, as it is easier to defeat competition that tries
to escape than the competition who fights

* Innovation must be disruptive for all companies in the industry
* Ex. Internet; E-Commerce. E-Business



Conditions for success - 2

* Following the trajectory upwards to market tiers
where it is possible to attain higher margins is what
good manager is expected to do.

* Each company therefore prepares its own
disruption. This is the innovator’s dilemma, but also
the start of innovator’s solution.

* The advice to new, growing firms: focus on products
and markets ignored or neglected ba incumbents.



Two types of disruption

* New markets:

compete with non-consumption: simpler, more user friendly, can be
used by less sophisticated customers (PC, transistor radio, desk
copiers).

 Low-end:

focus on lower tiers of main markets (minimills, discount stores,
Korean auto-makers); motivate incumbents to leave the market



OPEN INNOVATION

* Chesbrough, H., “Open Innovation”, Harvard
Business School Publishing, Boston MA, 2003

* Closed innovation - requires control

* Open innovation

e companies use external as well as internal ideas and both
external and internal ways to market

* internal ideas can be taken to the market through
external channels to generate additional value



The Closed Innovation Model

In closed innovation, a company generates, develops and
commercializes its own ideas. This philosophy of self-reliance
dominated the R&D operations of many leading industrial
corporations for most af the 20th century.
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The Open Innovation Maodel

In the new model of apen innovation, a company commercial-
\7es both its own ideas as well as innovations from other firms
and seeks ways to bring its in-house ideas to market by
deploying pathways cutside its current businesses. Note that
the boundary between the company and Its surrounding envic
ronment is porous (represented by a dashed line), enabling
innovations to move more easily between the two.
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Closed innovation

Open innovation

All the best people are working for us

Not all the best people are working for us .
We must work with clever people within
and outside our company.

R&D creates profit only when we invent,
develop and market everything ourselves.

External R&D can create remarkable value;
to employ it, we need absorption capacity,
often as internal R&D.

If we develop the product ourselves, we will
be the first on the market.

R&D can create profit even if we do not
initialize and perform it ourselves.

Winner is who gets the innovation to the
market first.

To develop better business model is more
important than to be the first in the market.

We will win if we develop most of the ideas
(an the best of them).

We will win if we make best use of internal
and external ideas.

We must have our intellectual property
under control so that our competitors can
make advantage of it.

We must be able to profit from others using
our intellectual property and we must
license the intellectual property if it
supports our business model.




Closed innovation

Open innovation

Examples: nuclear industry,
mainframe computers

Examples : PC, movies

Mostly internal ideas

Many external ideas

Low workforce mobility

High workforce mobility

Low role of the venture capital

Active venture capital

Few new businesses, weak ones

Many new businesses

Universities are not important as the
sources of ideas

Universities are not important as the
sources of ideas and people




Business model

Formulate value proposition, i.e. the value delivered to the
customer by the product based on specific technology.

|dentify market segment, ie. users to whom the technology
brings value and performs the job to be done.

Define structure of the value chain, required for the
product creation and distribution. Value creation is
necessary, however not sufficient condition of profitability;
value creation is conditioned by:

. balance of forces among our business, suppliers and competitors

. presence of complementary assets (e.g. in production, distribution,
etc.) necessary for supporting the company position in the value
chain.



Business model— cont’d

 Specify the mechanism of profit creation and
evaluate product cost structure and target
margin

 Describe the company position in the value
network that connects suppliers and customers,
including identification of potential alternative
producers and competitors.

 Formulate competitive strategy enabling to the
innovative company to gain and keep competitive
advantage.



EVALUATION OF THE NEW
PRODUCT DEVELOPMENT AND
R&D PROJECTS



Stage-gate process

IDEA Gate 1
Idea screening

Stage 1

Preliminary evaluation

Gate 2
Detailed evaluation

Stage 2
Product definition

Gate 3
Decision to develop

Stage 3
Development
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Stage 4
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Gate 5
Decision to commercialize
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Project feasibility

* The stage-gate model divides the innovation
process into five stages with gates, in which
evaluators decide if to continue or kill the project.

* Each phase has its cost, duration and probability of
success. Usually only the last stage generate
profits.

* To justify the project development cost, we should
prove at the very beginning its feasibility.
Traditionally we have to show that the Rroject net
present value is greater than zero, i.e. that the
whole project, taking into account the time value of
the money, will generate net profit.



Project Expected Commercial Value (ECV)

* Takes into consideration all three important characteristics
of each phase — its:

1) cost,
2) duration and
3) probability of success

* The project is modeled by the probability tree.

* The stage duration, together with the discount rate, is
reflected in the net present value calculation.

* |[lustration: proi'ect with only two stages — development
and commercialization



Success

Pc
Success
YES PV
SF
Commercialization
YES C
Development
ECV — D NO
Failure
Failure
ECV = project expected commercial value
Py = probability of successful development
P. = probability of successful commercialization
D = development costs
C = commercialization costs
PV = net present value of expected project earnings

ECV =[(PV * p.—C) * p,] -D

according to [Cooper 2001]



Example

* The first stage (1 year): laboratory tests; success probability
50%.

* The second stage (2 years): field tests; success probability 75%.

* If tests are successful, the necessary investment into the
technology is S5M, expected earnings S8M = project net
present value S3M.

* Financial data are discounted, assuming the weighted capital
costs WACC = 12%, risk-free discount rate 5%.

* Development costs and specific project risk are high =resulting
ECV negative (-$109 000)

 according to this criterion, project should be rejected.



Real options

* The concept of real options is closely related to financial
options that found their place in financial markets in recent
decades. Real options relate to company opportunities and
emphasize the basic idea that risk can bring the competitive
advantage and as such it should be rewarded.

* The application of the real options theory is briefly described
in [Boer 2003], the related website contains further
information and references to more detailed resources. Here
we will give only a brief account of basic concepts and
terminology.



Two kinds of risks

* specific risk
* market risk



Specific risk

e Specific for the partial situation

* At lest partly under your control (e.g. risk of a fire or risk of
project failure)

* Can be diversified - we can use insurance to share fire risk
and maintain the diversified project portfolio to protect
against the risk of project failure

* Therefore the market does not pay any premium for specific
risks

* Specific risk can be often characterized by its probability.

* Better management of specific risk can help us to achieve
the competitive advantage.



Market risk

e|s not under your control

eCannot be diversified. The pharmaceutical
company, as a part of health care sector, can do
little to diversify the market risk.

eTraditionally, market risk increases the capital
expenses and therefore decreases the project value.

eHowever, the situation is different with options:
here the higher market risk, expressed as volatility,
increases the option value, which can be quantified
using the Black-Scholes algorithm, well known from
financial options.



Volatility

* Quantifies the rate of change of market value of the underlying
asset, i.e. the asset to its ownership we are entitled by buying
the option (technology, database of customers ...).

* Is usually specific for the industry and can be estimated on the
basis of information available from e.g. stock market, industry
statistics, etc.

* The higher the volatility, the more advantageous is to hold the
respective option.

* The higher volatility means the higher potential of both the
increase and decrease of the related asset price. As the option
holder we can fully exploit the increase, while in the case of
decrease we do not realize the option and the maximum loss is
limited by the option cost.



Application

* Boer [Boer 2003] applies the real option model (OPT) with
volatility equal to 50% to the example from Fig. 3

* He shows that using this method the project value is $S0,171M,
i.e. it is positive and the project is feasible.

* The difference in project value assessed by ECV and OPT
models is $S0,279M, what is enough to justify the project. The
difference is caused by market volatility.

* Boer also proves that in case of the zero market risk, i.e. the
zero volatility, both methods give the same result.

* The method of real options brings the most significant effect to
projects with high level of risk having slightly negative net
present value determined by ECV or other models based on
the discounted cash flow.



Conclusion

e [llustration of the often neglected side of the new
product development and R&D projects.

* The researchers, engineers, designers must work
together with investors to determine before the
project launch and in the gates how efficiently the
capital invested into the effort is used.

* It is not an easy task; however, we hope that we
succeeded to persuade the auditorium that this
important task cannot be avoided.
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INNOVATION IMPULSES



SOURCES OF INNOVATION IMPULSES

Internal environment

*Own R&D
* Technical divisions — design, technology

* Production divisions (production, provision of
services)

* Marketing and sales

e Logistics (purchase and supplies)

* Guarantee and post-guarantee service
* Owners



SOURCES OF INNOVATION IMPULSES

External environment

* Customers

* Suppliers

* Competitors

e Consultants, R&D institutions
* Schools, universities

* Professional publications,
Internet

* Exhibitions, fairs, specialized
seminars and conferences

* Advertising agencies
* [nvestors
* Media

* Authorized testing
laboratories, certification
agencies

e State institutions, public
sector

* Legislation
e Globalization



MARKET PULL - R&D PUSH

* Market pull

* l[ooking for the best way of satisfying a newly emerging
customer demand

* improvement of the existing products, extension of the
existing offer or decrease of price

* impulses for continuous, incremental innovations or for
process innovations

* Research and development push

* looking for commercial use of new impulses resulting
from the R&D results

e generating of new markets for conceptually different
products



7 SOURCES OF INNOVATION IMPULSES
(Drucker)

INTERNAL

1. unexpected event

2.  contradiction

3. change of work process

4. change in the structure of industry or market

EXTERNAL
5. Demographic changes
6. Changes in the world view
7. New knowledge



1. Unexpected event

* Unexpected success

1.  What will the use of the offered opportunity mean to us?
2.  Where will its introduction take us?

* 3. What do we need to do for its implementation?

* 4. How can we achieve that?

» Unexpected failure

e Unexpected external event



2. Contradiction

* Non-compliance with economic reality
* Contradiction between reality and anticipations about it

e Contradiction between the anticipated and real behavior of
customers and their values



3. Change of process

* realize the necessity of change, identify the weak point of the chain

* be convinced that if something does not work the way it should, then
it is necessary to attempt a change

* the solution must be convenient for those who will implement it. It
must place moderate and feasible requirements



4. Change in the structure of industry and
market

* Rapid growth of the industry
* [dentification of new market segments

» Convergence of technologies (e.g. use of computers in
telecommunications)

e Rapid change of the industry and resulting need of a structural change



5. Demography

* easiest to describe and to predict

* influence what will be bought, who and in which amounts will
purchase



6. Change of attitudes

* change in the approach to health: health-care, food, spending the
leisure time

» “upper-middle class”: a chance to offer non-standard services at non-
standard prices

* increasing migration, feminism, regionalism etc
* Timing is essential - to be the first



7. New knowledge

* Based on convergence or synergy of various kinds of
knowledge, their success requires, high rate of risk

* Thorough analysis of all factors. identify the “missing
elements” of the chain and possibilities of their
supplementing or substitution;

* Focus on winning the strategic position at the market. the
second chance usually does not come;

* Entrepreneurial management style. Quality is not what is
technically perfect but what adds the product its value for
the end user



IMPULSES FROM THE MARKET ENVIRONMENT

* Customers
product presentation
* realistic
* simple, demonstrative and precise
* moderate
* representative sample of customers
* Suppliers
* Competitors



INNOVATION IMPULSES OF THE R&D

e identification research: to monitor the scientific, technical
and economic information and identify innovation impulses
applicable in the company

* basic research

* applied research: acquire knowledge and means applicable
for the meeting of specific, beforehand-defined goals

* development: systemic use of knowledge and means
acquired in the applied research for the creation of a new or
improvement of the existing product or for the creation or
modification of processes



INTERNAL IMPULSES

 usually combined with external sources

* supported by
* creative techniques
* innovation tools

* REGISTER OF IMPULSES



GENERAL INNOVATION TOOLS
‘é‘;{ Benchmarking

3‘{ Brainstorming

‘h‘;i’ Business Process Reengineering
‘ﬁ? Change Management

¢ Technology Audit

ﬁ Technology Forecast

Ja¢ Value Analyses

PRODUCT INNOVATION TOOLS

ﬁ Design for X

4¢ Quality Function Deployment

¢ Failure Mode and Effect Analysis

#¢ Peer Evaluation

“4¢ Team Building
¢ 1SO 9000

tal Productive Maintenance



House of Quality

\Voice of
the
Customer

Interrelationships

Technical Features

Relationship

between Customer
Desired Traits and
Technical Features

Importance of
Technical Features

Importance
of Traits to
Customer

Assessment
of
Competition




House of Quality:
Steps for Generation

1. Identify Customer Attributes
2. Identify Supporting Technical Characteristics

3. Correlate Customer Attributes with Supporting Technical
Features

4. Assign Priorities to Customer Requirements and Technical
Features

5. Evaluate Competitors’ Stances and Products

6. Identify Technical Characteristics to Deploy in the Final Product
Design



Innovation and creativity

* creativity is manifested in the production of a creative work (for
example, a new work of art or a scientific hypothesis) that is both
original and useful

* innovation begins with creative ideas,

* creativity by individuals and teams is a starting point for innovation; the first
is a necessary but not sufficient condition for the second

* creativity results:
* in producing or bringing about something partly or wholly new;
* in investing an existing object with new properties or characteristics;
* in imagining new possibilities that were not conceived of before;

* and in seeing or performing something in a manner different from what was
thought possible or normal previously.

* Many creative ideas are generated when somebody discards
preconceived assumptions and decides on a new approach or
method that might seem to others unthinkable

* Serendipity - effect by which one accidentally discovers something
fortunate, especially while looking for something else entirely



BASIC CONCEPTS

* Creative thinking represents a combination of logic
and intuitive approaches

* Being creative means dealing with the aspects and
possibilities of today and tomorrow

* That requires a person to be open to everything
new, do not stick to things that we are all used to,
do not adhere to yesterday so much

* Creativity does not mean dreaming, it means
productive managing of specific tasks.

* Only a creative approach to the problem solution
can be successful.



Creativity in organizations

 Amabile: to enhance creativity in business, three
components are needed:

 Expertise (technical, procedural & intellectual
knowledge),

* Creative thinking skills (how flexibly and imaginatively
people approach problems),

* Motivation (especially intrinsic motivation).

* Nonaka: creativity and knowledge creation are
important to the success of organizations. In
particular, he emphasized the role that tacit
knowledge has to play in the creative process.



Creativity and economics

* Joseph Schumpeter: creative destruction - the way in which
old ways of doing things are endogenously destroyed and
replaced by the new.

* Paul Romer: the recombination of elements to produce new
technologies and products and, consequently, economic
growth. Creativity leads to capital, creative products are
protected by intellectual property laws.

* The creative class as important driver of modern economies.
Richard Florida in The Rise of the Creative Class, 2002
popularized the notion that regions with "3 T's of economic
development: Technology, Talent and Tolerance" also have high
concentrations of creative professionals and tend to have a
higher level of economic development.

* Important aspect to understanding Entrepreneurship.



Stages of creative process

* Orientation: Need identification, intention to create

* Preparation: Information collection, problem
formulation

* Incubation: seeking solution, evaluation of variants,
unconscious thinking

e lllumination (Eurekal): synthesis, creation of ideas
* Realization: transformation of the idea into reality
* Verification: evaluation, learning, improvement




Barriers to creativity - 1

* The value of getting things right time can induce a fear of
mistakes and experimentation.

* So can a blame culture where people become afraid of making
mistakes.
* Managers who are not as secure as they should be can resist or

block ideas that are not their own or which they see as
threatening.

* A culture that over emphasizes cost containment, processes,
consistency or efficiency.

* A reward system that too exclusively celebrates getting things
done fast with no mistakes.

* A general fear of risk taking, wanting to analyze everything to
death, to wait and see what others do in the market before

acting.



Barriers to creativity - 2

* A lack of explicit funding for experimentation.

* A strict requirement to demonstrate the value of an idea before it
has a chance to prove itself.

* A tendency to shoot down novel ideas as a way of scoring points.

* An over allegiance to past successes, proven experience and tried
and tested methods.

A suspicion of novelty, a fear of the unproven.

A resistance to learning from mistakes or trial and error, a
tendency to blame external factors or other people for failures
rather than to learn from them.

* Short termism - a drive to meet short term financial goals rather
than to invest in the future.

Barriers to creativity — 3
http://members.optusnet.com.au/~charles57/Creative/Basics/obst
acles.htm



http://members.optusnet.com.au/~charles57/Creative/Basics/obstacles.htm
http://members.optusnet.com.au/~charles57/Creative/Basics/obstacles.htm

CREATIVITY STIMULATION

* Keep in touch with creative people

* Accommodate the effort to the targets
* Evaluate and appreciate the effort

* Protect creative employees

* Leave them peace and time

* Provide them with security

* Tolerate failures

* Maintain creative atmosphere

* Evaluate the creative ideas quickly

* Be persistent - nothing comes for free



Fostering creativity

. Establishing purpose and intention

. Building basic skills

. Encouraging acquisitions of domain-specific knowledge
Stimulating and rewarding curiosity and exploration

. Building motivation, especially internal motivation

. Encouraging confidence and a willingness to take risks
. Focusing on mastery and self-competition

. Promoting supportable beliefs about creativity

. Providing opportunities for choice and discovery

. Developing self-management (metacognitive skills)

« Teaching techniques and strategies for facilitating creative
performance

. Providing balance



METHODS OF CREATIVE ACTIVITY

* increasing the individual’s or team’s creative potential
 contributing to the improvement of the creative work conditions

* facilitating the problem solution



Creative Process

* Problem Definition - including problem analysis, redefinition,
and all aspects associated with defining the problem clearly.

* Idea Generation - The divergent process of coming up with
ideas.

* Idea Selection - The convergent process of reducing all the
many ideas into realistic solutions

* Idea Implementation - Turning the refined ideas in reality.

* Processes - Schemes and techniques which look at the overall
process from start to finish (or at least 3 of the above 4 areas)..

* http://www.mycoted.com/Category:Creativity Techniques



http://www.mycoted.com/Category:Creativity_Techniques

Synectics

* problem solving approach that stimulates thought processes of
which the subject is generally unaware.

* developed by William Gordon,

* central principle: "Trust things that are alien, and alienate
things that are trusted.”

* Encourages
* fundamental problem-analysis and, on the other hand,

* the alienation of the original problem through the creation of
analogies

* It is thus possible for new and surprising solutions to emerge.

* Synectics is more demanding of the subject than brainstorming,
as the many steps involved mean that the process is more
complicated and requires more time and effort.



Synectics - steps

* Analysis and definition of the problem
* Spontaneous solutions

* Reformulation of the problem

* Creation of direct analogies

* Personal analogies (identification)

* Symbolic analogies (contradictions)

* Direct analogies

* Analysis of the direct analogies

* Application to the problem

* Development of possible solutions



Lateral thinking

e de Bono

* methods of thinking concerned with changing concepts and
perception; reasoning that is not immediately obvious, ideas
that may not be obtainable by using only traditional step-by-
step logic

* shifting of thinking patterns, away from entrenched or
predictable thinking to new or unexpected ideas.

* A new idea that is the result of lateral thinking is not always a
helpful one, but when a good idea is discovered in this way it is
usually obvious in hindsight, which is a feature lateral thinking
shares with a joke

* We may need to solve some problems not by removing the
cause but by designing the way forward even if the cause
remains in place

* http://en.wikipedia.org/wiki/Lateral thinking



http://en.wikipedia.org/wiki/Lateral_thinking

Lateral thinking vs. critical thinking

* Critical thinking is primarily concerned with judging
the truth value of statements and seeking errors.

* Lateral thinking is more concerned with the
movement value of statements and ideas. A person
would use lateral thinking when they want to move
from one known idea to creating new ideas.

* Critical thinking is like a post-mortem while lateral
thinking is like diagnosis.



Lateral thinking - inspiration

* Random Entry: Choose an object at random, or a noun from
a dictionary, and associate that with the area you are
thinking about.

* Provocation: Declare the usual perception out of bounds, or
provide some provocative alternative to the usual situation
under consideration. Prefix the provocation with the term
'Po" to signal that the provocation is not a valid idea put up
for judgement but a stimulus for new perception.

* Challenge: Simply challenge the way things have always
been done or seen, or the way they are. This is done not to
show there is anything wrong with the existing situation but
simply to direct your perceptions to exploring outside the
current area.



Think outside the box







16 dots, 6 lines

http://www.sciencenewsforkids.orqg/articles/20041027/PuzzleZone.asp



http://www.sciencenewsforkids.org/articles/20041027/PuzzleZone.asp




Dots and lines - generalization

* a three-dot-by-three-dot puzzle requires four lines.

e a four-dot-by-four-dot puzzle requires six lines,

* a five-dot-by-five-dot puzzle requires eight lines, and
e an n-dot-by-n-dot puzzle requires 2(n — 1) dots.

* Puzzle Archive
http://www.sciencenewsforkids.org/pages/zonearchive.asp?type=1



http://www.sciencenewsforkids.org/pages/zonearchive.asp?type=1

