Subscription 0080:

Systematic Innovation
SYSTEM
i %/AT-

e-zine

Issue 79, October 2008

In this month’s issue:
Article — (Systematic) Open Innovation
Article — Case Studies In TRIZ: Evolving Paint
Inverse Design Classics - #23 ‘Puppoose’
Patent of the Month — Ultrafast Photoelectron Microscope
Best of The Month — Leadership Development Framework
Conference Report —
Investments — Fatigue Sensor Cap
Generational Cycles — Toy Fads
Biology — Sea Wasp
Short Thort

News

The Systematic Innovation e-zine is a monthly, subscription only, publication. Each month will
feature articles and features aimed at advancing the state of the art in TRIZ and related problem
solving methodologies.

Our guarantee to the subscriber is that the material featured in the e-zine will not be published
elsewhere for a period of at least 6 months after a new issue is released.

Readers’ comments and inputs are always welcome.
Send them to darrell. mann@systematic-innovation.com

02008, DLMann, all rights reserved m{'m
AT



Subscription 0080:

(Systematic) Open Innovation

In theory, the Open Innovation (OI) concept makes a lot of sense: present tough, unsolved
problems to extremely large numbers of the world’s most inventive minds and chances are
someone, somewhere may either already have a solution or the wherewithal to deliver a
solution.

Look beyond a few well chosen ‘low-hanging fruit’ examples, however, and the distance
between theory and practice begins to look like a rather large chasm. This article
discusses the extent and form of that chasm and reports on how some of the Systematic
Innovation tools and strategies may be used to bridge it and thus increase the likelihood of
Open Innovation success.

During the course of an internal and collaborative programme of research to combine the
principles of Open Innovation with a range of other inventive problem solving strategies,
the main problems encountered during open innovation initiatives have been identified as
follows:
1) The initial problem posed to the open innovation community is the ‘wrong problem’.
2) Lack of objective means to determine whether a ‘new’ solution is better than
existing solutions.
3) Failure to adequately solve the inevitable ‘yes, but’ problems as an external solution
is imported into the specific context of the organisation posting the challenge.
4) Failure to adequately transfer the surrounding tacit knowledge from domain to
domain.

The article discusses these four issues, in each case suggesting potential remedies
through real case study examples taken from a range of different industry sectors.

Having discussed the main Open Innovation problems, we go on to outline a number of
solutions. Building from this description, then, a final section examines an overarching
process for overcoming the problems that frequently occur when Open Innovation
solutions are transferred from one domain to another. We show that while the Open
Innovation concept has great potential for accelerating the creation of novel solutions, it is
by itself fundamentally insufficient. Tools and strategies for systematically overcoming the
weaknesses and difficulties are proposed and a prototype Systematic Open Innovation
roadmap is presented.

The Wrong Problem

Based on our research, the first of the four problems — companies defining the wrong
problem —is both prevalent, and the problem most likely to damage the reputation of the
Ol cause.

The ‘defining the wrong problem’ issue is also the most contentious of the four problems.
In order to explore both why this is, and, more importantly, how to set about solving the
problem, the following discussion examines the parallel problem of why so many
innovations appear from outside the incumbent companies in an industry. Based on
historical evidence, a breakthrough solution is almost 99% likely to come from either a
new player or a new entrant to a market (Reference 1). Does this happen because
incumbents fail to see the new solution coming? Or is it more likely because they have so
much money invested in doing things the current way, they have neither the skills nor
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resource to make the transition? Either way, historically, incumbents will almost never
disrupt themselves. From an open innovation perspective, knowing they are unable to
make the transition, incumbents thus tend to pose open innovation questions that are
about improving matters in the current business model. Henry Ford is famously quoted as
saying if he’d asked his customers what they wanted, they would have asked for a faster
horse. In the same way that customers are often unable to ask for something that doesn’t
yet exist, in-company problem solvers are equally likely to ask for ‘faster horse’ solutions
rather than disruptive step changes.

In a survey of open innovation RFPs taken from the last twelve months, over a third of all
of the problems being presented have been shown to fall into this ‘wrong problem’
category. Here are a few exemplar case studies of the problem:

- A company asking for solutions to improve temperature retention in soda cans
by incorporating an internal insulating layer.

- A company asking for solutions to maintain bread with a crunchy crust and soft
crumb for 5 days.

- A company seeking monomer technologies which will chemically modify the
internal structure of human hair fibers to modify mechanical attributes such as
strength, fiber size, and fiber rigidity.

- A sausage manufacturing company seeking technologies to allow consumers
know how well-done their sausages have been cooked.

In none of these cases, it may be argued, are the true desired outcomes of customers —
either tangible or intangible — being addressed. Sure, for example, it is good to be able to
offer consumers soda that feels cold to the touch, tastes cold and stays so for longer. But
that outcome may well be served in far better ways than adding an internal insulation
layer. The way the project has been presented, however, precludes other, more ideal,
solutions.

Albert Einstein is famously quoted as saying that no problem can be solved from the same
level of consciousness that created it. Adding something to a sausage to make it tell the
consumer when it is cooked and ready to eat is a classic sausage-industry solution to a
problem better solved elsewhere in the value chain. Sausages with under-cooked middles
and burned-skins are a symptom of poor cooking and poor cookers. There will always be
poor cooks, but there is no reason why this problem couldn’t be solved at the higher level
of designing barbeques that have better heat release control. Nor is there any reason why
the skin of the sausage couldn’t be re-formulated in such a way as to conduct heat better
to the centre of the sausage. Except that the problem owners have decided that they want
to solve the problem at a level they understand.

The template illustrated in Figure 1 is a simple yet effective means of determining the
different levels of a problem.

In the large majority of cases, what this template highlights is the fact that ‘best’ problem to
solve is one other than the one that is originally specified. If the problem owner, however,
has no authority to solve the problem at a different level, or — worse — has no domain
knowledge to be able to judge whether a proposed solution at one of those levels is better,
then the opportunity is lost. Making a colour-changing indicator sausage is a gimmick to
temporarily increase sales; teaming with a barbeque manufacturer to produce a ‘no-
mistakes’ cooking device is a way to potentially climb the value chain and re-invent the
business.
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Broader Problem

1) find otherway to improve
sales
2) cooking education

1) needforsomethingto
make more people buy
my sausages

2) preventpossible food

poisoning Original Problemstarthere)

Why do | wantto solve create a‘done-ness’ What's stopping mi

this problem? indicatorfora sausage solving this problem

Why else? Whatelse?

sometimesthe skin of the
sausage goes brown before
Narrower Problem / the insides are cooked
1) stopthe skin browning
too soon

2) controlcooking temp

Figure 1: ‘Why-What's-Stopping Problem Definition T  emplate

Customers only ever buy solutions that allow them to achieve outcomes better than they
do currently. Figure 2 is another simple template, this time designed to help map those
outcomes. The figure includes a description of the bread problem as an exemplar. The
template divides the world into four outcome quadrants, each focusing on tangible or
intangible, individual or collective dimensions. The posed open innovation problem of
bread with a crusty-crust and a soft middle is very much about trying to solve tangible level
problems associated with the purchase and consumption of the bread. But a solution to
these tangible problems goes against the majority of the intangibles present in the
consumer relationship. Alas, when it comes to fast moving consumer goods like bread it is
increasingly the case that the intangibles are the most important part of the equation. “A
man makes a decision for two reasons — the good reason and the real reason,” so said
advertising guru J.P.Morgan. The ‘real’ reason is almost always the entry in the top right-
hand corner of the Figure 2 template. And with that in mind, this particular crusty-and-
crumbly bread open innovation project most likely again falls into the ‘wrong problem’
category.

. carbohydrate ‘safe family’
COIIeC_t'Ve/ nutrition forthe ‘peace of mind’
Societal family ‘doing the best
for my family’

carbohydrate

nutrition, ‘freshness’
Individual good mouth-feel, ‘fresh’ scent
pleasanttaste, time efficiency

less trips to shop

Tangible Intangible
Figure 2: Outcome Mapping Template And Bread
Solution Ranking

The second area where open innovation initiatives may be seen to go wrong has in
common with the ‘wrong problem’ story the issue of lack of outside-domain knowledge. As
soon as an open innovation problem owner goes to the world with a problem like ‘find
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better ways to join component A and B together’ it is theoretically possible to very quickly
identify other ways of delivering the required function (Reference 2). From a practical
standpoint, however, firstly few scientists and engineers are familiar with the concept of
functionally-classified knowledge databases, and secondly, even those that do make use
of such knowledge, almost invariably lack the out-of-domain knowledge required to
adequately and effectively compare one candidate solution with another. Give a
mechanical engineer a problem and all of their instincts tell them to go find a mechanical
solution — Figure 3.

A

Chemical Effects
& Technology Magnetic Effects

‘ & Technology
olution

Figure 3: Looking For Solutions In Domains That Are Known

Electrical &

If that mechanical engineer doesn’t understand, say, solutions coming from the chemical
domain, they will tend to be rejected. Irrespective that is of whether they hold the key to a
solution that is ultimately stronger.

Although unable to solve this out-of-domain-knowledge psychological inertia problem, one
thing that can be done to help ease the transfer of solutions from one domain to another is
not just arrange knowledge in functional terms, but also then to map solutions within each
function in terms of how well a given solution performs certain key attributes. Figure 4, for
example, illustrates how a database of solutions to a ‘join’ function might be classified in
terms of two attributes that are known to be important — strength of join and
adaptability/re-usability of the join.

A
Infinitely
re-usable

Adaptabil|ty

Friction
bond

One-time

Required Strength of join
Figure 4: Attribute Mapping Of Different Join Metho  ds

Obviously the same basic attribute-mapping strategy can be extended to include

dimensions describing other attributes of the system. Ultimately, though, this type of

. . SYSTEM
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function-attribute domain map can only go so far towards facilitating the transfer of ideas
from one industry to another. Extrapolate the idea of one mechanical engineer not wanting
to get outside their comfort zone to consider potential solutions from other domains to a
whole company full of similarly biased mechanical engineers and it becomes possible to
see why so few companies are successfully able to make the highly disruptive shift from
doing things by a different means. From an organizational perspective, to make the
world’s best screws you need to employ the best screw-designing talent. You
fundamentally don’t employ the world’s best, say, glue chemists. Glue may well turn out to
be a better way of joining component A to component B, but your screw-designing talent is
highly likely to tell you that this is not the case whether it is true or not.

‘Yes, But'..

Even if incumbent designers and engineers can be convinced of the potential merits of a
solution from another domain, the almost inevitable next problem is that the specific
context of the originating domain is inherently different from the context of the domain
looking for a new solution.

By way of example, the author recently had the opportunity to work on the problem of
removing coriander seeds from their shells. The coriander industry has traditionally solved
the problem by using a rotating drum to mechanically fragment the shells. Extraction
efficiencies using this kind of mechanical solution can sometimes drop as low as 20%,
which basically means that 80% of otherwise good coriander seeds get thrown away with
the husks. The coriander process engineers, however, understood rotating drums and
were basically looking for a better mechanical system. They were not looking for a system
using rapidly changing pressures or ultrasound, but it turned out that here were a pair of
potential ways to lift the extraction efficiency to the high 90s in percentage terms.

After overcoming the initial out-of-comfort-zone shock of considering non-mechanical
solutions to the problem, the next hurdle arrived when the specifics of the transfer were
examined. Getting pistachios out of pistachio shells frequently uses the rapidly changing
pressure solution to achieve its desired outcome. The porosity of a pistachio shell and the
porosity of a coriander seed husk, however, are different. Directly attempting to transfer
the pistachio solution to the coriander context would likely result in the need to ‘soak’ the
coriander at the high pressure for a much longer period of time. Given the importance of
speed in any production process, this was obviously a problem for the coriander process
engineers. It could very easily, in fact, have been used as an excuse for rejecting the
pressure-based solution — ‘pressure sounds interesting, but the process is too slow’. The
‘yes, but’ expression is very often used in this kind of solution-rejecting mode. In the
majority of cases, ‘yes, but’ is allowed to kill many potentially very good solutions much too
quickly.

Any ‘yes, but’, however, is merely the expression of a contradiction — we want something,
but something stops us from achieving it. According to TRIZ, someone somewhere will
already have solved such problems (Reference 3). In order to tap into such solutions,
TRIZ requires problem solvers to translate the desired outcome and the thing preventing
that outcome from being achieved into a Contradiction Matrix tool. For the coriander
problem, that contradiction centres around the need to increase the speed of the process
and the thing preventing the speed from being increased relates to the pressure and the
difficulty of getting the high pressure outside the husk through and onto the inside of the
husk. Figure 5 illustrates how this conflict can be mapped onto the 2003 version of the
Matrix (Reference 4):
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Speed (14)

Stress/Pressure (19) and Loss of
Substance (25)

28, 35, 38, 14, 6, 13, 40, 10, 1, 18, 3, 12

Figure 5: Mapping The Coriander Problem Onto The Co  ntradiction Matrix

The ‘Suggested Inventive Principles’ shown at the bottom of the figure represent the
generic solutions used by others to resolve similar problems elsewhere. It is beyond the
purpose and intention of this paper to discuss how those generic solutions were translated
into actual solutions to the coriander problem (needless to say; they were). Rather the
point is that unless the coriander process engineers had known about the Contradiction
Matrix tool, any candidate solution with a ‘yes, but’ was highly likely to have been rejected
prematurely.

Tacit Knowledge

To an extent, nearly all open innovation projects seek to resolve tacit knowledge problems
by introducing a development and/or validation programme into the contractual
relationship they form with a solution provider. Such validation programmes are designed
to transfer the knowledge from technology owner to problem owner. The commercial
agreements made between the various parties is required to ensure that all are aligned in
terms of their rights and obligations. The fourth reason that open innovation initiatives go
wrong is that, by definition, tacit knowledge is knowledge that the domain experts are
unable to formally communicate to third parties. The open innovation scenario tends to
double the extent of the tacit knowledge transfer problem since it involves two parties,
both with their own tacit knowledge from their respective domains, and both unlikely to
understand the context and conditions within the other operates. Tacit knowledge transfer
is thus the most difficult of the four problems discussed here. On the plus side, it is a
problem that only tends to appear after the other three have been successfully overcome.
On the negative side, there are few established formal ways and means for eliciting tacit
knowledge. Perhaps the best of these ways is something that again forms a part of the
systematic innovation toolkit. By encouraging the various different stakeholders in a
problem to construct function and attribute analysis (FAA) models, for example, individuals
are forced to break-down the complex relationships present in any situation down to the
constituent parts. Very often even people from within the same domain find that the FAA
model highlights the existence of perspective differences that, while they continue to exist,
make improvement of the system difficult.

Putting It All Together

Open Innovation as a concept makes considerable sense. Because that concept is still
relatively new, companies are still finding their way when it comes to capitalising on the
potential. The main theme of this paper is that too often at this point in time, open
innovation is in effect being used as a means of solving the wrong problem faster. Failing
faster is preferable to failing slowly, but better yet would be to find ways and means to
encourage problem owners to define better problems. In turn ‘defining better problems’
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means resolving some of the potentially enormous cultural problems within organisations.
Someone that has been employed and rewarded by an organisation for doing one thing is
very unlikely to disrupt him or herself (Reference 5). Until this problem is resolved, the
open innovation community is likely to find itself in a downward spiral whereby less and
less solution providers participate because they see none of their previous solutions being
successfully commercialised.

Once it can be resolved (there are typically business contradictions that prevent it from
happening — in which case Reference 6 is a resource that in effect says ‘someone,
somewhere already solved this kind of problem too), Figure 6 charts a process that offers
the opportunity to overcome the other Open Innovation problems identified through the
course of this paper. The left hand side of the figure illustrates the required process steps;
the right hand side identifies the tools and strategies designed to allow each step of the
process to be completed in a systematic and reproducible manner.

formulate Why-What's Stopping Analysis

the ‘right’ Me/We, Tangible/Intangible Outcome Mapping
problem

)

Open

Innovation Function Database
solution

call

4

solut_ion Attribute Mapping
ranking

v

identification

& resolution Contradiction Matrix
of ‘yes, buts’
tacitknowledge Function & Attribute Analysis
transfer (Perception Mapping — Reference 6)

v

Figure 6: (Systematic) Open Innovation Protocol

While it is probably a truism that ‘none of us is as smart as all of us’, it is also true to say
that the problem solving part of the innovation story is very often the easy part. Especially
when compared with defining the ‘right’ problem to go and solve. Until the Open
Innovation community successfully grasps and manages that conflict, it will continue to be
yet another big idea that remains just that. While it remains to be seen whether Open
Innovation is a ‘necessary’ part of the innovation equation, it is already clear that it is not
‘sufficient’ in its own right. Open Innovation needs to open itself to the idea that someone,
somewhere already solved the problems it currently faces.
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Case Studies In TRIZ: Evolving Paint
(‘The Field Always Wins'... Again)

A few weeks ago | was with a very skeptical group of engineers and scientists all
seemingly sat arms-folded with a ‘come on then, impress me’ attitude and itching to catch
me out. As still seems to be the case in most parts of the world, almost none had heard of
TRIZ at the beginning of the hour-long presentation. Some of the people present were
from the manufacturer of a certain well-known brand of paint. We reach the point when |
put the Dynamization trend up on the screen after showing a few examples of patterns in
technology evolution.

One of the paint crowd starts grinning. Not quite rubbing his hands with glee, but definitely
giving the impression that he’s just discovered how he’s going to bring my presentation to
a thudding halt. ‘Where’s paint on the trend?’ he asks, knowing full well what the picture
on the screen was suggesting:

. : Fully Fluid or Field
Immobile Jointed . .
Svstem —p] Svstem —»! Flexible || Pneumatic }=»{ Based
y y System System System

Paintis here...

...and wants to evolve here

Figure 1: Where Will Paint Evolve In The Future?

‘What is ‘field’ paint?’ comes the next question. Now everyone else in the room is sensing
the same ‘gotcha’ mood. What on earth is ‘field paint’? Surely this proves the trend is
wrong so we can kick this charlatan out of here?

These are the critical moments in presentations where a presenter either sinks or swims.
Strategy 1: buy yourself some time; bounce the question back on the experts ‘what do you
think a ‘field’ paint might be?’

No response.

Strategy 2: think of something quickly. What's the closest thing you've seen to a field
paint? Magnets? Magnetic paint — we know it exists from an earlier e-zine story — pretty
niche product though. Self-cleaning paint and its mechanical field? Too abstract.
(Beginning to think that it is definitely a good idea to keep a mental check-list of the
different ‘field’ types in the memory.)

Cue ‘electrical’ fields and an immediate connection (all praise the mighty Google Images
and a live search at this point) to:
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Figure 2: LEDs and ‘Field’ Paint

‘Why’, | ask an already crest-fallen looking group of people, ‘why might LEDs be better
than paint?’

Someone puts up their hand, ‘no need to clean brushes’.
‘Changing colours.’

‘No need to argue about paint charts.’

‘No need to paint.’

And then come the inevitable yes, buts... energy consumption, limited to homogenous
colours, expensive, no commercial systems available, gimmicky...

At which point we draw a live Evolution Potential radar plot for today’s LED technology —
Figure 3:

Increasing Use of Senses

Increasing Use of Colour

Increasing Transparency

Controllability

Drynamization

(Increasing Differences)

Nesting - UP

Nesting - DOWN

Nesting - Time

Smart Materials

Mono-Bi-Poly (Various) - Interface

Rhythm Co-ordination

Action Co-ordination

Geomaetric Evolution (Linear)

Increasing Asyvmmetey

Macro-To-Nano

Surface Ssgmentation

Space Segmentation

Figure 3: LED Technology — Evolution Potential

Next up, did we think that any of the jumps that LED technology hasn’'t made yet might
solve some of the ‘yes, buts’?

Five minutes later and, absolutely, yes we did. Already it is starting to feel like ‘the field
always wins’ is happening again.
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The paint guys are beginning to look a little bit depressed. Seemingly they’re about to be
put out of business by a technology from completely outside their industry. (Where have
we heard that one before, | wonder?)

Not wishing to depress people too much (they weren’t that skeptical), we then drew an
equivalent radar plot for paint — Figure 4.

Increasing Use of Colour

PAINT

Increasing Transparency Increasing Use of Senses
Design Point Mono-Bi-Poly (Various) - Interface

‘FIELD’PAINT

Controllability Rhythm Co-ordination

Action Co-ordination

Waebs 2nd Fibres Macro-To-MNano

Nesting - UP Object 3zgmentation

Nesting - DOWN Surface Segmentation

Nesting - Time Space Sagmentation
Smart Materials

Figure 4: Paint — Evolution Potential

New question, once we’d drawn the plot together: do any of these untapped jumps allow
us to stay in the paint business and create solutions that complement LEDs?

Another five minutes later and it feels like we have a dozen patentable ideas for evolving
paint. And a few smiling faces in the room.

This whole thing happened in the space of 45 minutes. After the session, thinking about
what happened in a somewhat calmer environment, it began to feel like something
important had happened here.

Yes, the field will win — it simply has too many advantages over other solutions.

Yes, too, there is an awful lot that paint can do to extend its life, to increase the
competitiveness of one paint manufacturer over another, and (perhaps most important of
all) help make a transition path for the paint manufacturer to allow them to control the
deployment of LEDs under their terms — evolving paint allows a better LED solution and
creates a market; create a market and increasing numbers of people will shift to LEDs.
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Inverse Design Classics #23 — ‘Puppoose’

Child gets bitten by small dog. Bides time. Becomes designer:

Whatdid |
doto

deserve
this?

Justwait ‘il
she starts
looking for
her lipstick!

Royal Society for the Protection of Animals 24hour cruelty and advice line: 0300 1234 999.
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Patent of the Month - Ultrafast Photoelectron Micro  scope

Beginning with X-rays at the turn of the 20th century, diffraction techniques have allowed
determination of equilibrium three-dimensional structures with atomic resolution, in
systems ranging from diatoms (NaCl) to DNA, proteins, and complex assemblies such as
viruses. For dynamics, the time resolution has similarly reached the fundamental atomic-
scale of motion. With the advent of femtosecond time resolution nearly two decades ago, it
has become possible to study the dynamics of non-equilibrium molecular systems in real
time.

Armed with this ability to capture both the static architecture as well as the temporal
behavior of the chemical bond, a desire that now stimulates researchers the world over is
the potential to map out, in real time, the coordinates of all individual atoms in a reaction,
as, for example, when a molecule unfolds to form selective conformations, or when a
protein docks onto the cell surface. These transient structures provide important insights
into the function of chemical and biological molecules. As function is intimately associated
with intrinsic conformational dynamics, knowing a molecule's static structure is often only
the first step toward unraveling how the molecule functions, especially in the world of
biology. Thus, elucidating the real-time "structural dynamics" of far-from-equilibrium
conformations at atomic scale resolution is vital to understanding the fundamental
mechanisms of complex chemical and biological systems.

Our patent of the month this month takes us to the California Institute of Technology and
Nobel prize winning inventor, Ahmed Zewail. US7,442,931 was awarded on October 28.
As may be understood from the above text, extracted from the invention disclosure,
microscopists have traditionally faced a simple choice when wishing to view their targets:
1) obtain static images of very, very small things (i.e. angstrom size), or, 2) obtain dynamic
images (e.g. femtosecond) of not so small things. In other words, there is a trade-off
between resolution and speed of image capture. Here’s how that trade-off might be
mapped onto the Contradiction Matrix:

Length/angle of Stationary Object (4)

Duration of Action of Stationary Object
(13)

35, 10,1, 3, 2, 25, 4, 5

The reason Zewail’s invention is potentially a very important one is that prior to the
invention, the extent of the space-time trade-off was such that it was not possible to watch,
say, a chemical reaction occurring in real-time, at the atomic level. Now, according to the
inventors, it is. As may be seen from some of the extraordinary things being achieved by
the Physical Biology Center For Ultrafast Science & Technology (UST) -
http://ust.caltech.edu/index.html - when you get to be the first people in the world to see
the world from a new perspective, you get to do some really cool things. Like for example
opening up the whole field of ‘femtochemistry’. Some quite amazing things in fact.
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As to the patent that has made it all possible, here is the first independent claim made by
the inventors:

1. A system for imaging one or more samples, the system comprising: a stage assembly adapted
to receive a sample to be imaged; a laser source, the laser source being capable of emitting an
optical pulse; a cathode coupled to the laser source, the cathode being capable of emitting an
electron pulse having about one to 1000 electrons; an electron lens assembly adapted to focus the
electron pulse onto the sample disposed on the stage; a detector adapted to capture one or more
electrons passing through the sample, the one or more electrons passing through the sample
being representative of an image of the sample, the detector providing a data signal associated
with the one or more electrons passing through the sample that represents the image of the
sample; a processor coupled to the detector, the processor being adapted to process the data
signal associated with the one or more electrons passing through the sample to output information
associated with the image represented by the sample; and an output device coupled to the
processor, the output device being adapted to output the information associated with the image
represented by the sample.

Reading this plus some of the 60-odd pages of disclosure text, there seem to be three
main Inventive Steps to the invention; firstly a novel arrangement of existing photoelectron
microscope components (5, Merging), segmentation of the laser source (1), and providing
a feedback loop in order to calibrate the system to a representative image (23, Feedback).
A case of ‘two out of three ain’t bad’ as far as the Matrix is concerned. The main point of
selecting this invention as our focus for the month is due to the potential it offers all of us
to, quite literally, see the world through new eyes.
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Best of the Month — Leadership Development Framewor  k

Nothing of any great merit to recommend book-wise this month... let's hope all the
management classics are being held back until Christmas by the publishers. We ploughed
our way through what felt like acres of dross this last month — several contenders for our
‘worst of the year’ award (we’re thinking we might have to re-calibrate the scale in fact (a
special awfulness mention to ‘The Truth About Innovation’ at this point)).

So, rather than have anyone potentially waste their precious beat-the-crunch reserve fund,
this month’s recommendation is free. Visit www.cook-greuter.com now and the only thing
you’'ll be missing from ‘free, perfect and now’ will be the ‘perfect’ bit. You can't have
everything though, right?

What you do get, however, is an interesting alternative world-view to Spiral Dynamics.
Well respected Harvard-person Susan Cook-Greuter is one of the co-developers of the
Leadership Development Framework. SCG and team have essentially found a lot of
similarities (apparently independently) to what Clare Graves did in uncovering the different
thinking levels described in Spiral Dynamics. As suggested by the title, however, Cook-
Greuter’s work has taken a more specifically business and management focus. Also,
without explicitly using the words, she has also observed the discontinuous differences
between the various different thinking modes in the resulting Leadership Development
Framework (LDF) model. One of the articles that can be down-loaded from the site in fact
tries to draw some direct parallels between LDF and Spiral Dynamics — reproduced on the
next page. Short summary: they’re basically the same, albeit Cook-Greuter has had a
number of intriguing insights that do a pretty good job of enriching the Spiral Dynamics
model perhaps more familiar to readers of this e-zine:

Given the large percentage of the adult population that are centred in the Level 4, ‘Order’
and Level 5, ‘Scientific’ stages of Spiral Dynamics (30 and 40% respectively), it is
especially interesting to find that LDF research concludes there to be a discontinuously
different ‘Expert’ level that slots in between them. There are a million and one potential
ways to cut a cake of course, although considerably less that are step-change different
from one another. Something important seems to be happening in this alternative cake-
slicing exercise.

The comparison between US and UK management population distributions too highlights
some interesting geographic differences:

535 managers | 497 mamagers | 4510 USA
Stage/Action Logic & consultants | & supervisors | mired adult

in the UK in the USA population
Impulsive/Opportunist (2; A) 0.4 13 43
Diplomat (A3; 3) 1.7 82 113
Expert (3/4) 211 473 36.5
Achiever (4) 335 348 207
Individualist (4/3) 234 3 11.3
Strategist (3) 13.5 14 45
Magician igt ) 1.5
& Tromist 0o 0.3
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Taken all together, expect to see more on the compatibilities and contradictions between
Spiral Dynamics and LDF in future articles. We thought we’d give readers an early heads-

up so they can form their own thoughts and opinions before we start suggesting ours.

Over to you...

Two Ways of Conceptualizing the Spectrum of Development
Spiral Dynamies: Beek'Cowan

Purpeseful Awthority Structure Stability

Absolutist

“The One Right Way™

Intezranive
Vision-loge

Svstemie Flow  Alipnment with
Complex Reahity
“The Best Way for Wow, All View: Considered”

“The Way (Tao) Can Be Known, But
Hot By Conceptual Mind Alone”

Impubsive

Action-Inguiry: Terbert'Cook-Greater

Stage of Central
Personal Development  Focu: of Awareness

Avoid Pain and Danger,

Diplomat
(Morma rale needs)

Socually Denrable
Behavior, Belonging

Expert
{Craft logic rules
norms)

Craft Logie, Connstency &
Effici . Rational

Results, Goals
Obective Raalitv

-

Strategist Development Over Time,
(Most valuable Systems Thinking

principles male relativism)

Magician Transforming Self & Others
(Deep processes Interplay of awareness,

rule principles) action, thought, and effect

Iromitr (Intersyitemic development rules process)
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Conference Report — Australian Mining Technology C ~ onference, 16-18 September

Ask anyone in Australia whether the country is heading for recession and you'll get the
answer ‘it depends’. Half of the country is already in recession, the other half is doing very
nicely thank-you. The ‘nicely thank-you’ half is the mining industry. The 2008 Australian
Mining Conference, therefore was attended by over a hundred buoyant and highly
motivated delegates from around the world. The mood was high and the quality of
presentations medium-to-high, covering a diverse range of different technologies. Anyone
under the mis-apprehension that mining is about blasting stuff out of the ground would
have been fascinated by some of the challenges that the industry’s technologists have to
face.

Tuesday 16 September 2008
0800 - 1200 Arrival

1200 - 1400 Lunch
1400 Conference Opening and Welcome
1415 Session 1

Aeynote Spesker (TAC]
1515- 1548 Afternoon Tea
1545 Session 2 (Operational Decision Support)

1545 David Moon, Nesl Harries (Groundprobe)
Successtul application of slops stability radar technology has improved safety and productivity in the global mining

naustry
1610 Robert Betz, Terry Summers, Brian ook, Adriano Bastani (University of Newcastie)
Multilevel STATCOM - power guality control in mining applications

1635 Zhigiang Guan, Peter Lugg, Bart Pienaar [CRGMining)

Lengwall AFC chain tension measurement
1700 Jarrod Bassan, Peter Knights (Computer Sciences Corporation)

Application of advanced analytics in mining: safer, smartsr, sustainable options
1725 Tim Sindle (Gechlcle)

Drill deployed borehole radar - the next geophysics revolution?

1725 Close Day 1

Wednesday 17 September 2008
0800 - 0900 Breakfast

@200 - 1030 CRCMining Archery Challenge (TEC, details to follow)
1030 - 1100 Moming Tea
1100 Session 2 (Rock Fragmentation)

1100 John Player, Emesto Villaescusa, Alan Thompson (Western Australian School of Mines)
A review of dynamic testing facilitiss

1150 delly Fleetwood (Western Australian School of Minss)
Underground blast monitoring and rock mass anistropy

1215 Elizn Maorton (Western Australian Schoaol of Mines)
The evaluation of the performance of surface support elements (Part | - Membranss]
1240 Elizn Maorton (Western Australian Schoaol of Mines)

The evsluation of the performance of surface support elements (Part Il - Shotorets)
1305 - 1405 Lunch

1405 Session 4 (International Keynote)

International Keynote Speaker

Darrell Mann
Director, Systematic Innovation Lid.

Future proofing R&D - art or science?

(I know — it's about time we found another photo!)

My post-lunch job appeared to be to create a little light relief before the serious stuff
started up again:
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| started with this slide, made — thanks to Google Images again — after listening to the
presentation immediately before mine:

Jet-engine Shot-crete

Whatdo these two have in common?

The point being at a certain level, we’re all trying to solve the same basic problems. We
want things that are strong and light; strong and flexible; thin and impact resistant.
Someone, somewhere already solved your problem, right?

02008, DLMann, all rights reserved m&m
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Investments — Fatigue Cap

We transport ourselves to Australia again for this month’s investment recommendation.
The ‘fatigue cap’ is in the process of being trialed by the country’s mining industry. The
concept is a spin out from university research that has previously spawned the so-called
‘creativity cap’. While the creativity cap has, probably unwittingly, been picked up by the
media as an interesting gimmick, the fatigue monitoring cap has found immediate practical
use. Commercialisation of the new cap has been performed by CRCMining.

CRCMining is a joint R&D venture involving four universities and 12 industry partners,
including some of the world’s largest mining companies. Basically, its role is to find better
and smarter ways for the mining industry to do its job.

CRCMining research ranges from the concept stage to commercial ready innovations,
looking at areas such as smart mining systems, coal production and geo-engineering. Its
brief is not only to make its research findings available to industry, but also to directly sell
or license its technologies, or create spin-off companies.

The cap is effectively an EEG contained completely within the lining of a cap. It is
designed to measure all levels of drowsiness and then displays this to the operator and
also relay the information to their supervisor. When you become too tired to operate
efficiently, it uses Bluetooth technology, similar to your mobile phone, to alert them — and
you — you're tired. As you can see from the slide, the cap looks and feel, to all intents and
purposes, just like a baseball cap.

If a truck or piece of mining equipment is lost due to operator’s falling asleep the cost can
be exorbitant so it is fairly easy to see why the mining industry has picked up on the
technology so quickly. The next challenge will be to convince the host of other places
where similar problems exist that it represents a solution for them too. Having seen the
cap in operation, we think it is just a matter of time before that happens. Certainly
everything seems to be moving in the right direction for the company.
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Generational Cycles — Toy Fads

With each generation new toys become popular in a rush and then vanish to the backs of
memories and dusty toyshop shelves. The surge usually begins around Christmas when
parents are searching for stocking fillers. The toys are usually original, simple and fun.
Often the toys reflect a new leap in science — the hula hoop has been around for
thousands of years, but it was when the first plastic hoops were released in 1958 that
there was a massive surge in demand for them. Similarly the Tamagotchi was the first
electronic device owned by many children of the 1990s (if you forget digital watches).

Sometimes a company will try to bring one back, as was attempted with the Trolls or
Clackers of the mind 1960s. They were both reintroduced in the early 1990s (when the
children who had first played with them were raising their own children) and enjoyed a
brief period of popularity, but they are never as popular as they were the first time, when
the parents were often as excited and fascinated as the children.

Readers with a keen eye for new investment opportunities will notice that, as yet, the
latest — can we call them Generation Z? — cohort of youngsters has not yet been given
their turn at a toy they will look back on in years to come and think to themselves, ‘ah,
those were the good old days’. What do you think would make the perfect fad toy for the
new ‘Artist’ generation? For someone brought up with a pet rock, | can only hope the
emotional scars don’t run quite so deeply this time around.
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Biology — Sea Wasp (Chironex fleckeri).

Another animal kingdom record breaker this month — fastest acceleration. 40,0009’s.

When people think of jellyfish, the first thing that comes to mind is usually something
about their sting. This capability is characteristic of most jellies and their relatives in the
phylum Cnidaria. The name of the group is actually derived from their possession of
structures known as cnidae. Each is located within a specialized cell that houses the
cnida, which is a capsule with an attached hollow thread. Nematocyst is the more
familiar term applied to specialized cnidae that are characteristic of scyphozoan and
other types of jellies, and other cnidarians.

The most deadly of jellyfish — certainly in terms of their toxicity and number of humans
they kill — is the Sea Wasp or box-jellyfish found off the coast of Australia.

All jellyfish have a big problem to solve. Imagine trying to capture live prey without the
aid of teeth, a jaw and hard protective body parts. What if your body also consisted of
delicate gelatinous tissue that would easily be destroyed by a struggling prey. That's the
challenge that jellies face every time they attempt to feed. Nematocysts come handily to
the rescue. Rather than being designed for attacking people, stinging nematocysts
function primarily for the capture of prey, and secondarily as a defense mechanism. A
wide variety of nematocysts have been classified. Many function to inject toxins to
immobilize prey, while others serve to entangle and hold onto the intended meal by
wrapping around it.

An undischarged nematocyst is housed within a cell known as a nematocyte. Most
nematocytes are located on the tentacles of the jelly, which are the primary food
capturing part of the body. Scyphozoan jellies also concentrate them around the mouth
and on the gastric filaments of the stomach. The nematocyst capsule within the
nematocyte is covered by a trapdoor-like operculum. Inside the capsule is the long,
cylindrical tubule of the nematocyst. At the base of the tubule is an enlarged area
known as the shaft. Both the shaft and the tubule may be endowed with an impressive
set of spines. Characteristics of the tubule, spines and shaft are used in classifying the
bewildering array of nematocyst types. You may see terms such as heterotrichous
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(tubule spines of unequal size), homotrichous (spines of equal size), atrichous (tubule
without spines), eurytele (shaft dilated at its far end), haploneme (tubule without a well-
defined shaft), heteroneme (tubule with a well-defined shaft), and isorhiza (tubule
diameter the same throughout). Species of cnidarian jellies vary in the types of
nematocysts they possess, and this can be used to some extent in classifying and
identification.

The Sea Wasp’s nematocytes are perhaps the most remarkable of all the designs based
on the level of deployment performance they are capable of achieving. Deployment is
initiated by a combination of rapid osmotic influx of water and a release of pre-stored
tension within the capsule wall which together generate an internal hydrostatic (liquid)
pressure of 150 atmospheres forcing capsule rupture and ejection of the tubule. During
ejection, a long coiled and twisted tubule is averted and its length increases by 95
percent. Combined with the spines, the twisting acts to drill the tubule into the
unfortunate victim. Accelerating at 40,000 g, the tubule untwists to generate a torque
force, which rotates the tubule several times around its axis. These mechanical
processes generate a powerful driving force, which enables efficient delivery of the
compounds, the toxins and enzymes stored within the capsule. This process, which
occurs within microseconds, is among the most rapid exocytosis events in biology.
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Nematocysts are continuously produced within cells known as nematoblasts. Since they
are not reused following discharge and it is energetically costly to produce them, it's to
the advantage of the jelly to fire only when necessary. Both mechanical (touch) and
chemical stimuli may act to trigger nematocyst firing. Contact with members of their own
species generally doesn't result in firing, which makes sense when you see a dense
swarm of sea wasps that are frequently touching. When a potential prey item, such as a
larval fish or another type of jelly makes contact, the result is quite different.

From a contradiction perspective, the Sea Wasp has had to evolve solutions to problems
at multiple different levels. At the highest level this has involved ‘selecting’ the most
appropriate means of killing its prey and protecting itself. Having then ‘chosen’ liquid
toxins as a candidate solution, the new problem involves delivering that liquid toxin into
prey that may be considerably tougher than jelly. This contradiction looks something like:

Taken at this level, the Sea-Wasp, like most other members of the jellyfish family has
adopted a Principle 21, ‘Skipping’ strategy — i.e. deploying a piercing structure as quickly
as possible such that, like a hammer hitting a nail, insertion into prey is achieved through
the impulsive force rather than a continuous pressure (no-one would want to insert a nall
into a piece of wood, for example, by applying continuous pressure to the nail head).

Having then ‘decided’ on this as a strategy, the next problem that had to be overcome
involved how to achieve the necessary deployment speeds (to, in extreme circumstances,
be able to pierce a mollusc shell) when you're still a soft, bag of fluid. This contradiction
looks like:

In turn, the list of Inventive Principles used by human inventors facing the same conflict
appears to closely match the solution evolved by the Sea Wasp — with clear evidence of
Principles 35 (Parameter Changes — mainly pressure in this case), 14, Curvature (coiled
tubule and rotary motion) and, especially, 8, ‘Anti-Weight’ (i.e. the high acceleration rate is
achieved mainly by use of osmotic influx). The main part of the Sea Wasp solution that the
Matrix hasn’t suggested in fact is the clear evidence of a Prior Counter-Action — in the use
of pre-stored tension in the nematocyte.

Interestingly, as a final thought about record-breakers in the natural world directly inspiring
human inventors, almost exactly the same solution as that evolved by the Sea Wasp has
recentyl been patented as a needle-less drug delivery system. Check out US7,338,665,
granted in March of this year for more detalils.
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Short Thort

Whatmade you successful getting here....

...will stop you getting here

“Whoeverbrung you to this dance, Sport— ain’t taking you to the nextone”
Tom Peters

“Today'’s laurels are tomorrow’s compost”
Charlie Dexter

News

SIN Meeting

Looks like we will have around 20 people at our inaugural Systematic Innovation Network
meeting in Amsterdam on November 4. Main aims of the day are to get to know one
another face-to-face and, hopefully, share some best practices and case studies from
different parts of the world. 2009 is intended to be a year of scaling SI and so hopefully too
we will be discussing viability and strategy.

TRIZ For Sustainability - Case Studies

Seems like there is a rising tide of interest in the Sustainability work we were involved in a
few years ago. Long-time readers may remember the EU-funded work to create the
‘SUPPORT’ education materials and training courses. Well, time and the tools having
moved on, the immediate plan is to create a book version of the materials. A big part of
the book will be a write-up of some of the sustainability/cleaner-production case studies
the team members have been involved in since the SUPPORT project completed. We are
also interested in adding one or two new case studies — the deal being that we work on
donated problems for free, with the proviso that we are then allowed to include the case
study in the book. Anyone interested in contributing such a problem is invited to get in
touch with Darrell in the first instance.

eMBA

We will be teaching a Sl-for-Business module on an Anglo-Danish MBA programme
starting from November. Much of the MBA programme is taught and moderated virtually,
with periodic study-weeks in various parts of the world. Some of the other modules
happen in exotic places like Paris, Rome and Berlin. We get Oxford for our module. Hey
ho. At least it's a short car ride from SI HQ.
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Arab Radio Network

Partner Jabir Walji has recently secured a fortnightly slot on ARN radio Pulse 95.3fm. The
first interview was yesterday Tuesday 21, 2008. Next is on Tuesday Nov 4, 2008. The
interviews can be downloaded from the ARN Pulse website. Best of all, after the first
interview we received a call from a person from the Ruler Of Dubai - Sheikh Mohamed's
office. Watch this space.

Innovation DNA

You walit three years for a book, and then along come a whole bunch at the same time.
Next off to the publishers is a short version of the Business & Management version of the
HOSI books. Actually ‘short version’ is probably a complete misnomer. Sure, at 25,000
words it is short, but it has turned into an almost completely different structure to the HOSI
book. The target audience is strategists and C-Level personnel within large organizations,
preferably sitting on a plane for an hour with nothing better to do than read about the DNA
of innovation. Watch this space for publication details.

Thanks

Hannah Filmore — office manager and researcher in the Clevedon office — is leaving us for
pastures new at the end of October. Hannah’s main job has been turning Darrell’s bad
English into good English in things like the new Software book. The plan is that, from her
new home in Edinburgh, she’ll continue to do some editing work for the upcoming future
book projects. Meanwhile, a big thankyou to Hannah for all of her sterling efforts in the
past 18 months. All in the team wish you well.
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