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Chevron: Impossible customer problem

Problem: Mining waste management
Wasted time, materials, fuel, lubricant ...

Loading and Distance
unloading travelled
Productivity of 'S ™ ‘ Mine topolagy \

the mine — Refueling
Trucks

11. Find an alternative
way to obtain [the]
(Input Output) that
offers the following:
provides or enhances
[the] (Productivity of
the mine), does not
require [the] (Loading
and unloading).

Input Output

L

I —

Maintenance

—

8. Find a way to eliminate, reduce, or prevent [the] (Trucks) in ()
order to avoid [the] (Loading and unloading), (Maintenance)
and (Refueling), under the conditions of [the] (Mine topology). ®
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“We are all just a moment of complacency away from an abyss called
commodity hell, where you compete only on price, where share goes to
the least common denominator ...” Jeff Immelt, GE

Globalization

« Lower growth, higher risk
« Excess capacity — getting that order

- Strong competitors in emerging economies
« Outsourcing options and multi-sourcing

- Better educated, cheaper, global, labour

- Price transparency — perfect information

+ Fleeting value from new product launches

« Distribution-oriented, consolidating channels

the Indians are not
racing us to the
& bottom. They are
/ racmg us to the
top.” Thomas
Friedman, NYT
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Do you have problems?

Unknown Problems
preventing progress

that must be revealed,
and subsequently solved

Known Problems
you must solve and
for which you have
no known solution

Business

New
coming in

concepts

Barriers, obstacles, contradictions, inertia

Research ... Development ... Operations ... Marketing ... Sales ... Distribution
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The innovator is a problem solver

« A special place in the mind or just plain old-
fashioned hard work?

Directed Evolution Process Improvement Problem Solving
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What Innovation Is

Innovation is the reliable business process by
which firms create significant value from all
sources of creativity and knowledge

‘)

@
Stuff == |mproved Stuff

t |



Stuff can be ...

Products Services Solutions Processes Organizations Ideas

‘)

@
Stuff == |mproved Stuff

t |
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Is there a convergent
method for innovation?

Scientific He” |

methods & Quality Movement
Design 1950  Widgets
methods

> 1960 Manufacturing
Operations %%

methods 1970 Operations
Marketing
methods fogo  TQM

Sales

1990 Six Sigma Processes
methods |

2000 New Six Sigma
ere. 2y 9
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Personal transport

Freedorn of
movement

Useful

Is it useful or harmful ‘)
@
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Decomposition opens pathways to improvement

Useful

Example 1
g New P _
Replace the system with a new system that does
Useful not exhibit the harmful function
Useful Example 2
N Find a way to eliminate or reduce the harmful
Useful function
Useful
— Example 3
N Add a compensating function to limit the impact
Useful | | Harmful Addition of the harmful function




IENCE. RESULTS.

More examples of innovation

Useful
Example 4
[Harmfu|HHarmfu|HHarmfu|HHarmfu|] Compensate a harmful side effect to
break a chain of harmful knock on
effects

New

Useful

Example 5 Useful
Amplify the useful output, to the Earmfu
extent that the harmful function Useful iHarmeIl o

becomes insignificant

Amplify
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We can automate the generation of solution pathways

Personal trangport
Freedor of .
movement Pollution

Harmful

1. Find an alternative way to obtain [the] (Personal
transport) that offers the following: provides or enhances
[the] (Freedom of movement), does not cause [the]
(Pollution).

2. Try to resolve the following contradiction: The useful
factor [the] (Personal transport) should be in place in order
to provide or enhance [the] (Freedom of movement), and
should not exist in order to avoid [the] (Pollution).

3. Find a way to eliminate, reduce, or prevent [the]
(Pollution) under the conditions of [the] (Personal
transport).

4. Find an alternative way to obtain [the] (Freedom of
movement) that does not require [the] (Personal transport).

5. Consider replacing the entire system with an alternative
one that will provide [the] (Freedom of movement).
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Useful

0 : %

-

& 7
Jh =

Personal trangport
Freedorn of
movement

Pollution

Harmful

3.1. Find a way to benefit from [the] (Pollution).
3.2. Try to cope with [the] (Pollution).

3.3. Consider ways to compensate for the harmful
results of [the] (Pollution).

3.4. Consider creating a situation that makes [the]
(Pollution) insignificant or unimportant.

5.1. Consider transition to the next generation of the
system that provides [the] (Freedom of movement), but
which will not have the existing problem.

5.2. Consider enhancing the current means by which

the primary useful function is achieved, to the extent
that the benefits will override the primary problem.
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Customer
Supplier
Citizen
Government
Child

? [ ? ] Useful or harmful? ?

To you To me
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Everything is useful and harmful from many perspectives

Loss of rural
environment

Harmful

Freedom
of movement

Useful

Oll
Pollution profits

Harmful Useful

damage
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Selected pathways create the innovation manifesto

1.3. Find a way to obtain [the] (Freedom of
movement) without the use of [the] (Personal
transport).

1.4. Find a way to decrease the ability of [the]
(Personal transport) to cause [the] (Pollution).

3.2. Find a way to obtain [the] (Oil profits) without
the use of [the] (Pollution).

3.3. Find a way to decrease the ability of [the]
(Pollution) to cause [the] (Environmental damage).

5.3. Find a way to obtain [the] (High speed
economy) without the use of [the] (Freedom of
movement).

5.4. Find a way to decrease the ability of [the]
(Freedom of movement) to cause [the] (Loss of rural
environment).

8.1. Consider transition to the next generation of
the system that provides [the] (High speed
economy), but which will not have the existing
problem.

8.2. Consider enhancing the current means by which the
primary useful function is achieved, to the extent that the
benefits will override the primary problem.

9.2. Try to cope with [the] (Loss of rural environment).

9.3. Consider ways to compensate for the harmful results of
[the] (Loss of rural environment).

9.4. Consider creating a situation that makes [the] (Loss of
rural environment) insignificant or unimportant.

10.2. Try to cope with [the] (Environmental damage).

10.3. Consider ways to compensate for the harmful results of
[the] (Environmental damage).

10.4. Consider creating a situation that makes [the]
(Environmental damage) insignificant or unimportant.

11.2. Find additional benefits from [the] (Oil profits).
12.1. Consider transition to the next generation of the

system that provides [the] (Oil profits), but which will not
have the existing problem.



Aspects

Design Technology

;-X.:.\\. &Y
Market Business model

Manufacture Delivery Service Support
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Functions

Useful

Harmful
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Many models are needed — expect contradictions
Usab|||ty Performance

Y, Q%*S QE*S 58 08 8 8

8 |8 R s
By o e S8 08 R R
F <0208 8 8 R R
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2. Try to resolve the following contradiction: The useful
factor [the] (Personal transport) should be in place in order
to provide or enhance [the] (Freedom of movement), and
should not exist in order to avoid [the] (Pollution).

~ Contradiction

Freedo’ﬁl of .

movement Pollution Hydrogen
Internal
Combustion

Useful Harmful

“Air leaving the tailpipe could actually be cleaner than the air coming into the engine”

http://www.ford.com/en/innovation/engineFuelTechnology/hydrogeninternal Combustion.htm



Every thing that exists, or |s yet to exist, IS
attended by an inseparable companion .
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The innovation shadow-self

Current j [

Generation

Impro

Formulated Evolved Possibilities

\Y
¥ |

ement —P Next Generation
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Our options expand as we add knowledge

Functions Pathways
Stuff
Innovation
enriches .
intellectual 7 —
property 40
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Innovation expands by asking questions, e.g.

Does A really produce B directly? What is harmful about A?

S e I o BN N o B I

What direct consequence of A yields H? | \What specifically about A counteracts H?

[ e e ] [ ]
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Lateral thinking and systematic methods are complementary

Example technique:

Five Whys
Why? ?2 001 )
[
Why? ? |
x
Why? ?
: \ 4

J

Symptom &

e

e

2

Useful /
harmful

s o o s e e

S

Formulator expands
intellectual property

Exhaustive
solution
pathways
generated

Copyright © 2005 Computer Sciences Corporation 26



IENCE. RESULTS.

innovation
models

" - ”

Qgg ‘,o" H Current

. 5 generation
Perspective : -

innovation Qgg Qgg

models
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The high level innovation process looks like this

Innovation
Innovation direction

models
“Magic
H happens”
¥
N
Innovation
pathways

Generations

Improved Stuff
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Engineering Process Organizational Production Operations
design design design design design
t > >
= :J

Improvement, renewal, replacement
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We can open existing inte

Schematic, document, etc.

IDE-Interface

CN3

A0
l....

oFa

IDE-Flasher RevF(a)

wwwloet de ‘

gez. Andreas Ziermann | 2008003715 |

130

4120

Innovation mark-up
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Formulator

IENCE. RESULTS.

Innovation
model

Innovation
pathways
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> Inter-personal
——/ and inter-

v departmental
relationships

3. Find a way to protect [the] (Direction) from

Org chart the harmful influence of [the] (Mid
Innovation Management).
mark-up

3.1. Try to compensate for the harmful
influence of [the] (Mid Management) towards
[the] (Direction).

- = 3.2. Try to reduce the sensitivity of [the]
(Direction) to the harmful influence of [the]
(Mid Management).
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Harmful
Useful participant
data flow
Harmful
activity
Useful
data processing T—

state change

Useful
activity

Etc.

People, systems, machines
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... opening pathways to alternate process designs

“As Is” Process mode| === |nnovation mode| ===y Reengineering options

gy

"y

e

e
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Projects few
B HQEsources many

Innovation Process —H |
A\ \\ \\

Problem Solution

Resources few i
Projects many

Improved Stuff Delivered Stuff E«z

Technical feasibility ... Market feasibility ...Manufacturing feasibility ... Delivery feasibility
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The expanded innovation process

Current product & service portfolio

Shadow
Stuff  selves

Innovation models

Aspects & perspectives N

| 4
Potential
Stuff

. Directed

evolution

Delivered
Things

Improvements
Replacements

Inventive
problem
solving
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Because we are talent limited, it’s all hands to the pump

Directed Problem
evolution solving
- Potential > !
Stuff =) Stuff

Hard
challenges

Impossible
problems

Solution
Employee —]-
creativity ) Raw Validated concepts
Employee ﬁ ideas ideas ﬁ New
knowledge ideas

Challenge — Capture — Develop - Exploit
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'} ; " H

= :+: -+-
Conversations Directi_on
for possibilities modeling

“Magic
happens”

Realization T Barrier

Inventive Transform

scenario
planning

.
e
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Systematic ) , k - Tautology: Leading
innovator Innovation ~ 1~ | gading innovators continuously
Riocesses ‘&~ |nnovators strive to improve their
& Work : S capability to innovate
Practices : — How?
I — By solving problems
________ .
 Thinking Taqols,
I Problem Solving
. . l Methods, _
Hit and Miss : Forecasting & ;CI'OhreI r?n%evr:ttilgrglj System
Unreliable I Failure

Minor Significant
Innovations Innovations
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Innovation can create improved innovation process

Innovation — Innovation

Process

Process

Solvable problem

i

Unknawn Reveal the Known problem Formulate the

prablerm prablem prablem
Implementable Formulate the Mo sl Reveal the

salutian = solutian - solutian

Unknown
solution

Example

A next generation inventive problem
solving process created using TRIZ

Copyright © 2005 Computer Sciences Corporation 39
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« Genrich Saulovich Altshuller
« Father of TRIZ

« Controlling and predicting
innovation

« 15 October 1926 — 24
September 1998

« Boris Zlotin and Alla Zusman

 TRIZ masters and inventive
methodologists

 Pioneering the foundations for
the development of a modern
TRIZ methodology

 |deation International
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A fool with a tool is still a fool and better tools are
needed - leading to a convergence of innovation

methods

" TRIZ Tutorial- Knowledge Wizard

File Edit Format Wiew Tools Diagram ‘Window Help

==

VI IEEEEEIS

»

EHiE | €

o @ |1EID°/= j|F’rinciple model pattern

5. Consider replacing the entire system with a

n alternative one that will prg

[the] (Dutputs).

|E. Find a way to eliminate, reduce, or prevent [the] (Problern) in order to avaoid

[the] (Effect), under the conditions of [the] (Cause) and (Function).

7. Find a way tn eliminate, reduce, or prevent [the] (Cause) in order to avoid [the]

(Prablem].

Solution directions
generated by the /
tool’s traversal of Function
he m I
the mode
LA

N—

- Elinunate or Weaken

Check to see if your newly for
problemn statement matches on
maore of the typical problems.
purpose, consider the list of t

problems.

Hypertext of “TRIZ
operators’ (solution
patterns) with

To apply the FTRIZ knowledge
eliminate undesired effacts, co examples
the following recommendations

[Operators):

lzolation
Counteraction
Anti-action

Megative feedback (stahilizing) loop

"Draw off* an undesired action to another ohject

TRIZ model showing ¥
causal relationships
between functions of
the thing being
improved

1 an undesired action

kersal Operators - recommendations
ve any kind of problem situation:

_

~|

femcrooen®2 |deation’s ‘Knowledge Wizard’ — A basic TRIZ support tool

ARIZ w

@ Motes
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Technical Systems: Intellectual Systems:
Machine, device, Religious and
equipment, manufacturing philosophical concepts,

process, process related to scientific theories and
design, utilization of hypotheses, arts, etc
materials, etc

Service Systems:
Education, medicine,
information technology,
entertainment and related
processes

Social Systems:

Various groups of people,
organizations and
associations, management
systems, business processes,
‘ legal systems, etc

Science, engineering, products, services, processes,
business, info tech, finance
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So innovation is more than just a good idea

,ﬂ" Innovation ",'

. Stuff Invention
I = | "'u

Innovation

B uonuaAuj

New product/service
introduction
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Products Services Solutions Processes Organizations

Stuff === CLIL] =P |mproved Stuff

t |
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So what’s this “magic happens” stuff?

Impossible Solution Problem Unlikely
problems pathways pathways solutions

Combinatorial innovation
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The same models can describe solutions leading to
problem-finding pathways

Solution Problem

Hydrogen Combustion Petrol Combustlon

Harmiul 1. Find a problem that if resolved
would counteract the (QOil Industry
Profits) and (Environmental damage)
and which exists for the production
of (Freedom of Movement)
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The next generation of knowledge management for
Innovation

Problem-finding pathways Solution-finding pathways

& =X = L,

.f & e H

Solution \ /

model P

Problem
model

Solution
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(1.Q. = Innovation Quotient)
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|IQ test: tick the boxes that apply to your company

3 The value in your industry is shifting O You sense that your R&D staff members
from perfecting the old, towards inventing are sated and have settled into
the new, in processes, products and complacency, and the flow of ideas is not
services. what it was.

U Even when you take on significant new 0 Your company has an excellent product
contracts, vast amounts of new work or "~ that, if we could only solve that

hundreds of new orders, your share price  problem”, would conquer the world.

won't budge. :
0 J9e. . U You feel you are nearing the end of a
You are certain that reducing long and éxpensive development race

development time, production costs, and  and your competitors are about to pass
product price by 15 per cent would make  yqy gy and win a valuable brand name

your firm and your product a winner. and profitable chunks of the market

Q It seems t_hatt_the innova%tiontefforg[s in before you are able to act.
your organization are not systemaitic Q Despite all the consultants, 1SO
enough, and are based on chance stancfards and best practices you deploy,

flashes of geniusor _
ad-hoc ideas raised by individuals in
skunk works projecits.

the cancer of “it'll be okay”, and of
undirected improvisation, has taken a
grip on your firm, and this is something
you are unwilling to accept.

More ticks means more need to improve your operating system for innovation
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e "Taking an idea and "What is innovative
INNOVATOR . iy - . . .
" PROBLEM SOLVER turning it into cash is an about innovation today
— effort that involves almost Is the realization that it
every part of a company can be done

and the participation of all systematically, and
employees." that the innovator is an

obsessive problem

solver."

The Innovator Is A Problem Solver

“TRIZ looks at A fool with a tool may
still be a fool, but talent
without the means for
execution lies dormant.
Unless the individual,
team, or company is
solving problems, they
are not innovating."

What Innovation Is _ .
innovation as the

result of systematic
patterns in the past
evolution of systems,
What Innovation Is White paper and includes
e o T 38 pages descriptions of
hundreds of such
patterns.”




Questions?

http://howardsmith.editme.com
http://www.southbeachinc.com




