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Re-Thinking The Physical Contradiction 
Solution Strategies 

 
 

 

Solving physical contradictions, like technical contradictions, ultimately means using one 
or more of the 40 Inventive Principles. With physical contradictions, however, there is the 
frequent interim step of exploring the different possible separation strategies. Depending 
on how you (or the author of the book you’re reading) decided to segment the world, 
physical contradictions can be separated: 

- In space 
- In time 
- On condition 
- Between parts and whole 
- By transition to the super-system 
- By transition to the sub-system 
- By inversion to the inverse system 
- By transition to an alternative system 

Generally speaking, the first three strategies can be tested by asking ‘where’, ‘when’ and 
‘if’ questions respectively. The other five are usually treated in such a way that if you aren’t 
able to solve your problem using the first three strategies, then try these options. In effect 
they represent a list we simply work through until such times as we obtain a solution we 
like. Bearing in mind, too, that each of the different strategies can be correlated to certain 
of the Inventive Principles, working through the list is not too dissimilar from a solution 
generation strategy that says work through all 40 of the Inventive Principles. 
 

There is nothing wrong with such an approach of course. If you’re working on a tough 
problem then spending 5 minutes brainstorming through each of the Principles is usually a 
pretty good investment of time. On the other hand, many people complain, the whole 
process can start to feel like we’re back at ‘random’. 
 

Something else that often causes confusion is that by presenting the different separation 
strategies as a sequential list there is a tendency to think in terms of ‘separation in space’ 
or ‘separation in time’, rather than considering it possible that a given physical 
contradiction could very easily be separated in space and in time. The aim of this article 
then is to help re-enforce the both/and perspective on different types of physical 
contradiction. It is also to try and hone the process of converting between separation 
strategy and the Inventive Principles that will be most effective in providing a solution. 
 

A very good way of re-framing an either/or situation into a both/and situation is to construct 
a Venn diagram. Figure 1 illustrates how we might do this for the world of physical 
contradictions:       

 
Figure 1: Physical Contradiction Solution Space 
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The diagram presents the three main separation strategies as overlapping circles. These 
three have been chosen since they are the three strategies that possess the testable 
where, when and if criteria. The overlap between the three now indicates that it is possible 
to have a physical contradiction that is separatable in all the different combinations of time 
and/or space, and/or condition. 
 

The next step, then, has been to examine this Venn diagram in order to establish whether 
there is any correlation between the different segments of the diagram and the Inventive 
Principles that have been most helpful in that situation. We have done this by going 
through very large numbers of past case studies and re-looking at each through the new 
lens provided by the Venn diagram. What we end up with (several months after we begin) 
is the picture illustrated in Figure 2. 
 

 
 

Figure 2: Physical Contradiction Solution Space And Inventive Principle Map 

 
This is probably the cut-out-and-keep from this article. One of the nice (unexpected, as it 
happens) outcomes from the underlying research is that the Principles seem to divide 
themselves quite evenly between the different segments of the diagram. The implication of 
this is that, if we know what sort of separation strateg(ies) we can use for a given problem, 
we can start working through a concise list of most likely Principles instead of having to 
work through a much longer list. 
 

Previously, for example, if after asking the ‘where’ question we determine that a 
contradiction is amenable to a separation in space strategy, we are given the following list 
of Inventive Principles: 

TIMECONDITION

SPACE

14, 17, 26, 29

6, 8, 12, 33

38, 39

9, 10, 18, 21

2, 3, 4

5, 13, 22
24, 25, 35

1, 28, 30

31, 40

11, 16,19

20, 23

7, 15, 27

34, 37

32, 36
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Separation in Space   1. Segmentation 
  2. Taking out 
  3. Local Quality 
17. Another Dimension 
13. Other Way Around 
14. Curvature 
  7. Nested Doll 
30. Flexible Shells/Thin Films 
  4. Asymmetry 
24. Intermediary 
26. Copying 

 
Using the Figure 2 Venn diagram, although we ultimately get the same list, if we further 
determine that we cannot separate in either time or on condition, we can, initially at least, 
begin by focusing on Principles 14, 17, 26 and 29. Obviously we can extend our search to 
the surrounding regions if we fail to obtain a solution from one of these four, but the point 
now is that we have given ourselves a much more structured way of working through the 
Principles. 
 

What we also get, if you look at the very centre of the Venn diagram, are the Inventive 
Principles that tend to work well irrespective of what kind of separation strategies are 
possible. If you’re looking for a ‘quick and dirty’ physical contradiction solving session, for 
example, and don’t wish to spend time even thinking about the where, when and if 
questions, then Principles 2, 3, 4, 5, 13, 22, 24, 25 and 35 represent a pretty good place to 
start. As it happens, these Principles also encapsulate a lot of the recommendations 
associated with the transition to sub-system, super-system, inverse and alternative 
systems. In that sense, they are also strongly correlated with delivering some of the 
strongest solution directions. But that’s another story. 
 

We’ll end this one by suggesting a new mini-process for working to resolve Physical 
Contradictions. It goes something like this: 
 

1) Can I separate my contradiction in space? (where do I want A; where do I want –A) 
2) Can I separate my contradiction in time? (when do I want A; when do I want –A) 
3) Can I separate my contradiction on condition? (I want A if; I want –A if) 
4) Depending on the answers to 1)-3), go to the relevant region in the Venn diagram 

and use the Principles listed in that region to try and generate solution ideas 
5) If the answers I obtain are un-satisfactory, or I want more answers, move to the 

adjacent regions in the diagram and use the Principles contained therein to 
generate more ideas 
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Levers 2) – Resource Check-List 
 

 
 
Two issues ago we began a discussion on levers. That first article concentrated on a 
specific case study in which a lever was used to make a breakthrough advance in the 
heating of water. The lever utilized in the eventual solution involved resonance. 
Resonance is a particularly powerful lever since a) pretty much everything can be made to 
resonate (i.e. it is a plentiful resource), and b) the resonant effect can cause a small input 
to be transformed into a massively multiplied output. In this article, the aim is to identify 
and record other types of levers. 
 

As we will very quickly see, not all of the currently known levers are as powerful as 
resonance, but they all possess one characteristic in common; the ability to provide a non-
linear, discontinuous improvement from a linear change in a chosen parameter. The idea 
of non-linearity or discontinuity, then, is the key to identifying levers. The next problem is 
working out how best to record and classify the long list of things that have been 
uncovered. The main problem we’ve had in this regard is that simply having a long check-
list makes it a very inefficient way for people to make any kind of meaningful use of.  
 

In what follows, we have made no attempt to be either comprehensive or prescriptive in 
recording the levers that we’ve found. In this regard, think of the following lists as 
something a bit like the TRIZ lists of 40 Principles. The 40 Principles are merely ‘a’ way of 
presenting the strategies that are used to solve contradictions, and any illustration of one 
of the Principles that might help one person to understand the Principle may be a 
complete ‘so what’ to someone else. Main conclusion: like the 40 Principles, use what 
we’ve done as a start point, and then make your own version. 
 

Before we get into the details, though, a few words on the structure we’ve decided to use 
to classify the levers we have observed. One of the first hypotheses we made was that 
since the space-time-interface theme keeps cropping up in TRIZ/SI, this would be a useful 
starting point. After some playing around (insert image of us shuffling hundreds and 
hundreds of Post-It notes here), we decided that although this worked well, it wasn’t 
enough by itself. So next up we turned to the work we presented earlier this year on 
‘Theories of Everything’ (Reference 1). In that paper we discussed a modified version of 
Ken Wilber’s I-IT-WE-ITS framework. In essence that framework divides the world into a 
2x2 matrix with an internal-external axis and a singular-plural axis. Comparing this with the 
space-time-interface model then seemed to suggest that because the singular-plural 
dimension was effectively covered by the space-time and interface dimensions, that we 
could cover everything by merely adding the internal-external dimension to the space-
time-interface model. The internal-external dimension also seemed to make sense as we 
sifted through the pile of Post-Its we’d written different levers on: where as much as there 
were things like ‘resonance’ that referred to what we might think of as the ‘external’ world, 
we could also see a considerable number of levers that were much more related to human 
psychology, and therefore an ‘internal’ world. A good example of this kind of ‘internal 
lever’, just so we can bring some clarity to the terminology as early as possible, are optical 
illusions. In a typical optical illusion, the non-linearity takes place when we recognize that 
what we have seen is not what is actually there.    
 

In keeping with the idea that ‘all theories are wrong, but some are useful’ outlook on life, 
what we’ve ended up with seems to work nicely with the data we’ve accumulated so far. 
We’re open to alternative ways of structuring things in the future, but in the meantime, 



 



although the description we’ve given here might sound a little c
end up with actually looks pretty simple.
in a six-sided cube. 

Figure 1: Lever Resource Classification Structure

 
We’ll spend the rest of our time here discussing the lever 
each of the sides of the cube. We’ll start with the ‘external’ faces since these will be the 
ones that are the most tangible and the ones that will be most familiar to readers familiar 
with Classical TRIZ. The main idea is to
problem solving session, so think of what follows more as a 
something to read. 
 
 

External - Space 
 

Phase Transition – crossing some kind of phase transition boundary is an extreme
effective means of creating a non
resource; the key to successful use comes from relentless searching for phase boundaries 
of any kind. 
Segmenting – the non-linear power of this strategy decrease
first time we segment something, the non
Nesting – putting things inside other things, whether as separate entities or integrated into 
a composite. 
Non-Newtonian – materials where the viscosity varies according to a change in some 
other parameter:  
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Holes – adding holes and porosity to structures can, if deployed intelligently, create sum-
greater-than-parts performance benefits (see many structures in nature) 
Geometry – adding asymmetries, curves, local surface features and using previously un-
used dimensions. 
 
External – Time 
 

Pulsing – switching from a continuous to a pulsing action frequently gives non-linear 
improvements in performance and efficiency 
Resonance – one of the most powerful levers, as described in Part 1) of this article. A way 
of turning a small input signal into an output that can be considerably larger. 

 
Harmonics – making use of the harmonics associated with a resonant frequency can very 
often deliver additional significant benefits 
Hysteresis – taking advantage of the differences between the way in which a system 
behaves when changed in one direction relative to the opposite direction (e.g. most 
materials are much stronger in compression than tension): 

 
Irreversibility – an extreme version of hysteresis occurs in situations where a change in a 
system happens irreversibly 
Pre-conditioning – pre-stressing, pre-energising, etc of structures and systems. 
Speed of sound – system behavior frequently shifts non-linearly during a transition from 
sub-sonic to super-sonic. In air, for example, a shock-wave forms ahead of an object 
travelling at supersonic speeds that is not present when travelling sub-sonically. 
 
External - Interface 
 

Enriched/Inert Atmosphere – surrounding a system in a modified environment.  
Symbiosis – systems where two or more materials or systems are combined in such a way 
that their combined properties are greater than the sum of their individual parts (e.g. 
‘meta-materials’) 
Entrainment - the formation of regular, predictable patterns in time and/or space through 
interactions within or between systems that manifest potential symmetries. 
Add Fields – especially substances that have fields inherently incorporated such as 
magnetic and radio-active materials. 
Alpha/Beta/Gamma Radiation – due to their different characteristics, the three basic types 
of radiation are discontinuously different from one another in their behavior and effect. 
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(Note: notice that with many of these ‘external’ levers there is a strong correlation with the 
TRIZ Inventive Principles. This is to be expected since the Principles fundamentally 
represent strategies used by others to deliver discontinuous improvement jumps.) 
 
 

Internal - Space 
 

Weight/Force – there are a number of important discontinuous shifts associated with 
transitions from being able to, for example, lift something with one finger, one hand, two-
handed, two-person, etc. Reducing the weight of an object designed for use by humans is 
generally only important if one of these transitions is crossed. 
Size – as with weight, there are certain key transition points when configuring the physical 
manifestation of an artifact – is it big enough to be seen with the visible eye; to be picked 
up between two-fingers; does it fit in the hand; two hands, etc 
Other Physiology-Related Parameters – take humans outside a fairly tightly defined range 
and very strong non-linear effects can be observed – e.g. temperature, altitude, hydration, 
sunlight, UV, etc 
Light level – because the human vision system is composed of two parts (‘rods’ and 
‘cones’) with subtly different functions, as light levels progressively reduce, we lose our 
colour vision and see things in black-and-white. 
Optical Illusion – it is very easy to fool the human eye using optical effects. Normally these 
effects are used for amusement, but they are increasingly being used to create a useful 
functional benefit. 
Peripheral Vision – we see the world differently when something is in our peripheral 
versus centred vision. A good example can be seen in DaVinci’s painting of the Mona 
Lisa. Her ‘enigmatic’ is-it/isn’t-it smile is due to an interesting peripheral vision effect. Look 
directly at her mouth and it does not look like a smile; look directly at her eyes, on the 
other hand, and the peripheral view of her mouth very definitely looks like a smile.  
 

 
(Note: you may wish to enlarge the picture to see the full effect) 
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Internal – Time 
 

Primacy/Recency Effect - the tendency to weigh initial and most recent events more than 
those in between.  
Planning Fallacy — the tendency to underestimate task-completion times. 
Hindsight Bias — filtering memory of past events through present knowledge, so that 
those events look more predictable than they actually were; also known as the 'I-knew-it-
all-along effect'. 
Flow Effect – the apparently rapid passage of time when we are engaged in a pleasurable 
activity (‘in the flow’) versus slow passage of time when we are undertaking a dull or 
unpleasant task. 
Irregularity Effect – at first we notice a pulsed signal, but very quickly, if the pulsation rate 
is constant, we become attuned to it. If, however, the pulsation rate is continuously varied 
so that the signal is in effect irregular, we are unable to become attuned and will therefore 
always notice it. 
Rhythmic entrainment – the tendency for behavior between two more or people to become 
progressively aligned (e.g. multiple women living together will find that the timing of their 
periods converges) 
 
Internal - Interface 
 

Cognitive Biases – psychologists have identified and collated a whole stream of levers 
associated with our perception of the ways in which the world around us works. Reference 
2 contains a reasonably comprehensive list of the various biases and errors that form the 
basis of these levers. While traditionally thought of as ‘problems’, from the levers 
perspective, they are all potentially resources to deliver non-linear improvements in the 
systems we design. Some of the more important cognitive biases from the ‘lever potential’ 
standpoint include: 
 Bandwagon effect — the tendency to do (or believe) things because many other 

people do (or believe) the same. Related to groupthink and herd behaviour.  
 Confirmation Bias — the tendency to search for or interpret information in a way that 

confirms one's preconceptions.  
 Déformation Professionnelle — the tendency to look at things according to the 

conventions of one's own profession, forgetting any broader point of view.  
 Endowment Effect — "the fact that people often demand much more to give up an 

object than they would be willing to pay to acquire it".  
 Extreme Aversion — the tendency to avoid extremes, being more likely to choose an 

option if it is the intermediate choice.  
 Framing — by using a too narrow approach or description of the situation or issue; 

drawing different conclusions based on how data are presented.  
 Hyperbolic Discounting — the tendency for people to have a stronger preference for 

more immediate payoffs relative to later payoffs, the closer to the present both payoffs 
are.  

 Illusion Of Control — the tendency for human beings to believe they can control or at 
least influence outcomes that they clearly cannot.  

 Irrational Escalation — the tendency to make irrational decisions based upon rational 
decisions in the past or to justify actions already taken.  

 Loss Aversion — "the disutility of giving up an object is greater than the utility 
associated with acquiring it". (see also sunk cost effects and Endowment effect).  

 Post-Purchase Rationalization — the tendency to persuade oneself through rational 
argument that a purchase was a good value.  
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 Unit Bias — the tendency to want to finish a given unit of a task or an item. Strong 
effects on the consumption of food in particular  

 Clustering Illusion — the tendency to see patterns where actually none exist.  
 Gambler's Fallacy — the tendency to assume that individual random events are 

influenced by previous random events. For example, "I've flipped heads with this coin 
five times consecutively, so the chance of tails coming out on the sixth flip is much 
greater than heads."  

 Hindsight Bias — sometimes called the "I-knew-it-all-along" effect, the inclination to 
see past events as being predictable.  

 Overconfidence Effect — excessive confidence in one's own answers to questions. For 
example, for certain types of question, answers that people rate as "99% certain" turn 
out to be wrong 40% of the time.  

 Actor-Observer Bias — the tendency for explanations of other individuals' behaviors to 
overemphasize the influence of their personality and underemphasize the influence of 
their situation, this is coupled with the opposite tendency for the self in that 
explanations for our own behaviors overemphasize the influence of our situation and 
underemphasize the influence of our own personality.  

 Egocentric Bias — occurs when people claim more responsibility for themselves for the 
results of a joint action than an outside observer would.  

 Forer Effect (aka Barnum Effect) — the tendency to give high accuracy ratings to 
descriptions of their personality that supposedly are tailored specifically for them, but 
are in fact vague and general enough to apply to a wide range of people. For example, 
horoscopes.  

 Ingroup Bias — the tendency for people to give preferential treatment to others they 
perceive to be members of their own groups.  

 Lake Wobegon Effect — the phenomenon that a supermajority of people report 
themselves as above average in desirable qualities. 

 
By way of a final thought, what we’ve presented here, despite being segmented, is still a 
large list of possible levers. Too large in all probability to make any meaningful sense of in 
any kind of problem solving or ideation session. To that end, it is a very good idea to 
identify which segments will be the most helpful prior to the commencement of a session 
in order to maximize the productive time in the session. A session to invent a new kind of 
undersea drilling tool is much more likely, for example, to benefit from looking at the 
‘external’ levers than the ‘internal’ ones. Conversely, a session to design a new software 
GUI, is much more likely to benefit from ‘internal’ and ‘interface’ faces of the cube. 
 
For those that prefer a less-structured approach, however, the next page presents a cut-
out-and-keep cube template. Simply form into a dice and then shake-and-roll to decide 
which kinds of lever you’re going to try and exploit for the problem at hand. Hey, 
sometimes, the biggest jumps can come from the least likely dice-rolls. Especially if the 
faces of the dice contain all the right information. 
 
 
 
References 
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Humour –  Turbochargers 
 
 
Earlier this month we were doing a Google Images search on turbochargers. We couldn’t 
resist re-printing one of the top hits: 
 

 
 
Who says the British aren’t creative anymore? 
A most excellent example of a complete, self-contained system – energy in at the front; 
energy out the back. Let’s see Kawasaki copy that one. 
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Patent of the Month – Camera Distortion Correction 
 
 
Patent of the month this month is a left-over from last month. Which is not to say we 
haven’t found anything of value this month; merely that we haven’t found anything that 
beats what the IBM inventors have done with this one. Not that it is particularly well 
thought through. Or well constructed as a patent – a couple of minutes should be all you 
require to design around it. It is, however, a great problem, and using mathematics to 
provide the solution (as opposed to spending millions of dollars on lens innovation) is 
always going to make for an excellent use of resources. 
 

First up, here’s an illustration of the sort of problem the invention addresses: 

 

And here’s what the inventor’s have to say about the problem: 
 

In the art of photography, image distortions are a common occurrence. Various lens 
configurations, e.g., telephoto lenses, wide-angle lenses and the like, cause distortions in captured 
images. Conventionally, photographers either avoided using outer magnification ranges of the 
lenses to avoid distortion effects or expected viewers to simply accept the poor picture quality. 
Over time, specialty lenses were developed to address the distortion effects. The specialty lenses 
minimized or corrected distortions at the outer magnification ranges. Unfortunately, the specialty 
lenses currently available are expensive and often times difficult to use.  
 

At present, more modern digital cameras are rapidly replacing conventional cameras. Image 
distortion, however, remains an issue. Digital cameras typically address image distortions through 
post processing techniques. More specifically, after capturing a digital image of an object, the 
camera is connected to a computer including a processing software package. The digital image is 
downloaded onto the computer and processed by the processing software to correct distortions as 
necessary. However, removing distortions with processing software can be very cumbersome. The 
software programs currently available are complicated, often times requiring much trial and error 
on the part of a user until a desired output is obtained.  
 

And here in turn is how we might express the digital camera version of the problem as a 
contradiction: 
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This is not an easy problem to map onto the Matrix. Probably the most difficult part is 
translating the improving feature – we want to ‘eliminate distortion of an image’ – into the 
menu of possibilities found down the side of the Matrix. Part of the problem is that the 
word ‘distortion’ can be found in the descriptions used in 4 of the 48 Parameters that make 
up the sides of the Matrix (Strength, Stability, Loss of Information, and Noise). When this 
happens we need to decide upon the connections that make most sense to the problem at 
hand. Out of the four possibilities, only ‘stability’ seemed to have any direct relevance – 
the problem has nothing to do with distortion in the sense of a physical object’s strength, 
nor is anything being lost, and neither is there a problem with noise – i.e. superfluous 
information – we are getting all the input pixels we need when we take a photograph, the 
problem is the relative placement of those pixels. Because ‘stability’ still didn’t seem to be 
capturing the whole problem, we also added the parameter ‘aesthetics’ to the story since it 
is an unappealing distorted image that we wish to improve. 
 

That aside, here’s how the inventors of US7,391,442, granted on 24 June to a pair of 
engineers from IBM, solved the problem: 

 
 

And here’s how they wrote their main Claim: 
 

The invention claimed is: 
1. A digital camera system comprising: a camera body; a lens mounted to the camera body; an 
image processor operatively coupled to the lens, the image processor converting a visual image 
passing into the lens to a digital format to form a captured digital image; a multi-spot focus angle 
sensor mounted in the camera body, the sensor determining a camera angle position by 
measuring relative lengths of a plurality of beams passing between the camera body and an object 
to be photographed and outputting camera angle position data; a distortion processor operatively 
coupled to the digital camera, the distortion processor receiving the camera angle position data 
obtained from the angle sensor and the captured digital image from the image processor, the 
distortion processor selectively removing distortions associated with the camera angle position to 
form a corrected digital image; and a single memory operatively connected to the distortion 
processor and the image processor, the single memory permanently storing the captured digital 
image and the corrected digital image, wherein the camera angle position data is stored as a 
picture file header associated with the captured digital image, the distortion processor selectively 
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employing the camera angle position data in the picture file header to form the corrected digital 
image and to remove corrections from a corrected digital image. 
 

Text highlighted in blue describes the main inventive steps used to create the invention. 
For us, the key lies in the ‘relative lengths of a plurality of beams’ statement – which in turn 
seems to correlate very nicely with Inventive Principles 37 and 1 respectively. All in all, the 
level of consistency between what the inventors did and what the Matrix recommended is 
pretty good. Including, at a higher level, the use of a Prior Action (Principle 10) to 
automatically measure the information from the angle sensor before taking the photo. Not 
bad considering the difficulties of mapping the problem onto the matrix. 
 

Meanwhile, although none of us at Systematic Innovation Towers is any kind of 
mathematical genius, but it seems to us that all that is required here are three spots and 
knowledge of the focal length of the camera lens in order to have sufficient information to 
un-distort any photographic image. The inventors never mention focal length at all, 
implying that by measuring the length of more than three spots the same answer can be 
achieved. This sounds like an interesting trade-off… which in turn perhaps points us to 
one of the (many!) ways we might design around the patent and create even stronger 
solutions to the problem. Irrespective of whether another leap forward is made, it looks like 
I just lost one of my standard excuses for taking bad photos. 
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Best of the Month – Guerilla Advertising    
 
 
A nice easy read this month. Guerilla Advertising is more a book of photographs than it is 
a reading book. The ethos of the book is to showcase a selection of advertising 
campaigns from around the world all of which communicate by being a step-change 
different from the norm, such that they engage the public in ways which we are all 
unfamiliar. Or, put another way, ‘wow’ advertising where as well as making us notice the 
ad, we all see that it is strikingly appropriate to the product being advertised. Here, for 
example, is an example of a recent Absolut advertising campaign: 
 

 
 

Or how about this neat matchbox idea from Ford: 
 

 
 
All in all, a very inspirational book. Flick through more than a dozen of the 190 pages 
without finding an image that really makes you think and you probably need a vacation. 
Which, seeing as it is the end of July, you probably do anyway. A bit bulky, but this is 
probably the beach coffee-table book to drag along with you. 
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Conference Report –  8th Business Creativity Conference 
 
 
Here’s one that happened really unexpectedly. We last attended this event at the 6th in the 
series, which, like the 8th, was held at the extraordinarily beautiful setting of the University 
of Greenwich in London. Originally we weren’t scheduled to be at this one, but someone 
pulled out and someone else remembered that we’d done an okay job presenting last 
time, and someone else again obligingly postponed a meeting we were planning to attend. 
And so there we were testing our ‘TRIZ and Theories of Everything’ walking-on-thin-ice 
material again. Best of all, it allowed us to test the material in front of an audience that was 
to all intents and purposes diametrically opposite to the TRIZ audience we first exposed 
the stuff to in April. In fact, of the 30 or so people who attended this session, only 2 had 
even heard of TRIZ. That probably says rather a lot about the conference thinking about it 
– difficult to imagine that this far into the TRIZ evolution, over 90% of people who spend all 
their time working in or researching in the business creativity domain still haven’t heard of 
it. Is something going wrong somewhere do you think? 
 

Anyway, that aside, the presentation went down really well. We’ve moved the story on 
quite a bit since April, so those readers that might be interested may care to visit the ‘free 
downloads’ page on the website to obtain a copy of the slides. Reading the post-session 
feedback, it seems we got a unanimous 100% excellent rating, so it feels like we’re getting 
something right. 
 

Or maybe the 28-out-of-30-haven’t-heard-of-TRIZ statistic is an indication that here were a 
bunch of people who hadn’t heard of Spiral Dynamics, Ken Wilber, Fourth Turning, or any 
of the other things that now form a part of our ToE story either. Judging by the quality of 
the other presentations we endured, this probably wasn’t too far from the truth. Maybe the 
same-old-same-old feel of every single one of the presentations was the reason why 
attendance at the conference was half what it was a couple of years ago. 
 

If a crude but useful measure of the value of a conference is how much we wrote down, 
the 8th conference on Business Creativity saw me reaching for my pen and scribbling 
about a dozen words in total. Most of them being points that had little to do with (or were 
the opposite) of what the presenters were talking about. 
 

Key insight of the day (which hit us half way through the third awful presentation of the 
morning): there is as much re-inventing the wheel takes place amongst creativity workers 
than the Russians found when they began studying patents because almost no-one 
seems to be listening to what anyone else is saying. If nothing else, one of the things that 
our undoubtedly still naïve ToE research is saying is that by actually listening to what 
people are saying and overlaying what they say onto some kind of a template you start to 
realize that the ‘creativity domain’ actually contains very little useful content at all. 
 

Meanwhile, don’t take our word for it; here is a list of the papers presented. In a lot of 
cases you can also visit the conference website and download a lot of the content that 
was presented. Count me in then for the, hmm, let’s see now, 12th Business Creativity 
conference – maybe something new might have happened by 2012. Fingers-crossed.  
 
Thursday 3 July - Day 1 Schedule 
Kanes Rajah (UK): Complex Creativity in Motion  
Kobus Neethling (South Africa): Creativity of the mind and the heart-what other choice is there!! 

Branko Broekman (Italy): The philosophy of creative problem solving in 21st Century leadership 

Robert Alan Black (USA): Creatively Tooling Around the Globe 
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Dimis Michaelides (Cyprus): The Art of Innovation: How to Integrate Creativity in your Organization 

Brenda Spiers (UK): Laughing Fit: "Laughter for the body and mind” 
Kanes Rajah & Adie DeCoursey (UK): “Co-Creativity in Practice”  
  
Friday 4 July - Day 2 Schedule 
Linda Caller (UK): The Helicopter View: How High Must We Fly? 
Mary Ann Smorra (USA): Movement, Emotions and the Brain: Find Out Why Improvisation Is Such a 
Great Team-Building Tool 
Patrizia Sorgiovanni (UK): Galeforce Thinking: How to Brainstorm When You're the Only Cloud in the 
Room 

Darrell Mann (UK): Theories Of Everything And TRIZ 
Mary T Tierney (Ireland): Whole brain presentations 
Irene Balestra (Italy): The Osborn–Parnes CPS Model: What do corporations gain by investing in 
Creativity Training? Can we measure effects on bottom line performances? (Answer: not convincingly. 
According to what I saw these people do) 
Hunton Tiffany (SA): The Value of Values 
Jim Paton (UK): LEGO SERIOUS PLAY 
Marc Innegraeve (Belgium): I can make you feel confident when facilitating/speaking in public 

Teresa S. Welsh (USA): Using Organisational Storytelling as a Creative Leadership Strategy 

Keith Bound (UK): Developing Transformational Leadership, through Imagery, Self-Discovery and 

Reflection 
 

 
The beautiful University Of Greenwich – wasted on the creativity acaemics 
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Investments –  Functionally Graded Materials 
 
 

Definitely a case of a solution looking for a problem at the moment, so the whole route-to-
market story hasn’t really been thought through yet, thus making it a pretty big investment 
risk. That being said, this one looks like it can only be a matter of time before this idea 
takes off in a big way. And we say that because nature is already a great practitioner of 
the art, and has evolved many solutions from bamboo to teeth, clam-shells (see picture 
below) to squid-beaks. 

 

Functionally-graded materials (FGMs) were first named in Japan in the mid 1980s, so 
even the human engineered form is not ‘new’ per se. FGMs are defined as materials 
which compositions and/or functions are varying continuously or step-wisely from one side 
to the other side. In general, material usually shows uniformed function and/or property. 
However, in Functionally Graded Materials (FGMs), the property of one side differs from 
that of the other side. Thus, there are some functions within a material. For example, one 
side may have high mechanical strength and the other side may have high thermal 
resistant property; thus, there are at least two different functions delivered within one 
material. 
 

What is new, however, is the Metal Printing Process (MPP) that now presents the ability to 
make FGMs easily and cheaply. MPP is one of the outputs of a multi-million Euro project, 
Custom-Fit. Custom-Fit is an industry-led project funded by the EC under 6th Framework 
Programme, with the aim of creating a fully integrated system for the design, production 
and supply of individualised products using rapid manufacturing technologies.  
 

One objective of the project has been to develop new production systems based on 
additive manufacturing technology for the creation of customised products. The Metal 
Printing Process (MPP) is one of the processes developed under the project by the 
Norwegian research institute SINTEF. 
 

MPP aims to become the equivalent of a high speed 3D printer that produces three-
dimensional, solid metal, freeform objects directly from powder materials. This technique 
is based on the process principles of xerographic printers, (such as, for example, laser or 
LED printers) and the proven technology of conventional powder metallurgy.  
 

The MPP process approach uses the same fundamental principles to build solid objects 
on a layer-by-layer basis. Layers of powder materials are generated by attracting different 
metal- and/or ceramic powders to their respective position on a charged pattern on a 
photoreceptor by means of an electrostatic field. The attracted layer is transferred to a 
punch and transported to the consolidation unit where each layer of part material is 
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sintered onto the previous by pressure and heat. The procedure is repeated layer-by-layer 
until the three-dimensional object is fully formed and consolidated. 
 

MPP has the ability to print different powders within the same layer and progressively 
change from one material to another, ie produce a functionally graded material. In addition 
to this, MPP has been developed to work with any commercially available powders. This 
ability to fabricate products with a wide range of materials incorporated opens the 
possibility to produce unique material combinations and microstructures. 
 

This new technology presents new possibilities for producing metal products with better 
mechanical structures. Roald Karlsen, senior scientist in SINTEF who is heading the 
development of MPP, says: “The areas of application are only limited by our imagination. 
When the technology is fully available new applications and needs will arise. Some 
relevant applications for the MPP might be: production of customised orthopaedic implants 
with functionally graded properties, fabrication of spare parts on demand, tools with 
conformal cooling channels and embedded sensor technology, high-temperature fuel 
cells, micro-parts from nano-scale powders, etc.”  

 

Sintered Copper and Iron disc formed by MPP 

 
Through use of what is effectively ink-jet printer technology, only for metals instead of ink, 
it is possible to very accurately and very finely vary the gradient of different metal 
constituents across whatever desired shape structure is required. The possibilities seem 
almost endless – we generated half a dozen patentable solutions in the first hour we spent 
looking at the technology. You might like to try the same yourself – someone, somewhere 
has a need for a printed multi-functional metal composite. They just don’t know it yet.  
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Generational Cycles – Rubik’s Cube (Slight Return?) 
 
 
Here’s a tricky one for you. Why is it do you think that the big British toy retailers are 
predicting that the Rubik’s Cube will be their biggest seller in Christmas 2008? 
 

For those of you born in a certain age, memories of struggling (and possibly eventually 
succeeding) with the diabolic 3x3x3 cube probably still haunt your nightmares. At its peak 
in 1981, the Cube had sold over 300 million units, making it reputedly the world’s best ever 
selling toy. Although it has never really disappeared (nearly half a million were sold last 
year for example), it has never really climbed the dizzy heights of the early 80s. 
 

So why the prediction that it will rise again like an annoying phoenix? Well, perhaps we 
can at least get some understanding of what’s going on from our generational cycles 
graph: 
 

 
One of the first things we can see from the picture is that the target audience for the Cube 
during the early 80s was the 8-13 year old Generation X’er. That person has now grown 
up and quite probably become a parent. Interestingly the recent Will Smith hit movie ‘The 
Pursuit of Happyness’ has provided a timely reminder about the toy to this generation of 
parents. 
 

If the toy retailers are right, we will see another surge of 8-13 (ish) year-olds having 
millions of new Cubes dumped on them by these parents starting at the end of this year. If 
this happens, the audience will be the last of the Generation Y cohort, and the first of the 
Generation Z (hopefully someone will come up with a more inspiring name before too 
long). Both of these generations are as different from their Generation X forerunners as 
their parents are to the Silent and (mainly) Boomer parents that were responsible for 
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making the bulk of the Cube purchases during the 80s. So why should these youngsters 
be as enthralled as Generation X was? 
 

According to us it is not so clear that they will be. All events – like Ernö Rubik inventing his 
cube – are random. What is far less random is society’s reaction to those events. 
 

Although it is difficult to generalize, one of the key factors helping the 80s sales of the 
Cube were parents keen to ‘keep their kids quiet for a couple of weeks’ with an 
‘impossible’ puzzle. Today’s parents are also likely to be strongly motivated to buy their 
offspring a Cube, but now the reasoning is much more likely to be that the toy is another 
tool in the race to make their child smarter than everyone else’s child. 
 

Generation X kids played with the Cube (again generalizing too much) because there 
wasn’t much else to do while you were waiting for mum and dad to return home from work. 
That said, it is far less clear that Generations Y or Z will have any real motivation to pick 
up and play with the Cube. 
 

As we say, this is a tricky one. Toy retailers are notorious for getting their predictions 
wrong. In the 80s there was strong Cube motivation from both parents and children; today, 
although a parental drive can be sensed, the big question mark has to be whether the 
generational characteristics of the children will make them as keen as their predecessors. 
 

We’re not going to stick our neck out too far on this one. It could go either way. A couple of 
predictions for what might help the manufacturers to make lots of money based on the 
known characteristics of the new generations: 1) emphasise the competitive nature of the 
toy more – eg with on-line competitions, and 2) make the puzzle more challenging (e.g. 
4x4x4 and 5x5x5 cubes) so that both parents and their offspring can confirm their pre-
conceptions that the new Hero and Artist generations are smarter than the Nomads. Final 
prediction: if both those things do happen, the Cube may just climb to the top of the charts 
again; if they don’t expect a lot of deeply discounted Cubes early next year.  
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Biology –  Squirrels & Snakeskin 
 
 
Rattlesnakes often snack on unwary squirrels. New research shows the rodents fight back 
by eating, rubbing and even bathing themselves with pieces of discarded snake skin.  
 

The reptilian musk helps California ground and rock squirrels mask their natural scent and 
thereby avoid detection from their slithering predators. 
  

 
 
‘It's a nice example of the opportunism of animals,’ said psychologist Donald Owings at 
the University of California Davis. ‘They're turning the tables on the snake.’ Owings co-
authored the study with Barbara Clucas, a graduate student in animal behaviour, and 
others in a recent issue of the journal Animal Behavior. Clucas saw squirrels picking up 
pieces of shed snakeskin, chewing it and then licking their fur — a trick that can fool 
snakes, which have poor eyesight but an advanced sense of smell. The resourceful 
squirrels also bathe in soil that snakes have rested in.  
 

Owings said the newfound tricks are just a few in the squirrel's snake-fighting arsenal; the 
rodents can also heat up their tails to warn rattlesnakes, as well as gauge threat level 
based on a snake rattle's sound. These behaviours are learned, Owings said, but if they 
fail, squirrels have also evolved biological resistance to snake venom, other studies have 
found.  
 

All in all an excellent example of an evolutionary arms-race, even if it is more a case of 
squirrels needing step-changes to try and stay even rather than turning around and 
attacking the rattlesnakes. 
 

As ever in arms-race situations, advances are all about solving contradictions. Here’s what 
the recently discovered snakeskin eating strategy looks like from a contradiction 
perspective: 
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The presence of Principle 34, Discarding & Recovering is probably too good to be true 
(wow anyway!), but both Principles 13, The Other Way Around and 12, Equi-potentiality 
sound to be pretty good matches to the idea of making yourself smell like your predator. 
Whichever works best for you, hopefully another very nice illustration of how small the gap 
between nature and human-engineered solutions can sometimes be. 
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Short Thort 
 
 

Because the human brain works by remembering patterns,  
there is a strong tendency to seek out similarity  

in order that we can tap into patterns that we have already stored.  
This tendency sets up a cycle of optimization: 

 

 
 

This self re-enforcing cycle is the exact opposite of what is desired 
when we are trying to create breakthrough new solutions. 

Breakthrough thinking requires us to search for anomaly and not similarity: 
 

  
 

All breakthrough starts from anomaly. 

 

  

News 
 
Beijing 
We will be presenting a seminar on the importance of IP and the role of SI in creating 
stronger IP at a prestigious conference to be held in Beijing on 8-9 December. All being 
well, this event will be one leg of our pre-Christmas, stay-out-of-the-UK-in-Winter tour of 
Asia. Other stops being planned include Malaysia, Singapore and HongKong. More details 
on the Diary page of the website. 
 
Malaysia 
Speaking of Malaysia, we will be doing two workshops in Kuala Lumpur during August. 
The first will be a two-day ‘Process Breakthrough’ workshop; the second will be two days 
on creating bullet-proof patents. Again, more details on the website. 
 
Taiwan 
Planning ahead, we will be in Taiwan in January 2009 conducting train-the-trainer training. 
 
Low-Carbon Vehicles 
Talking of planning ahead, we are pleased to announce that our paper ‘Unravelling And 
Resolving Hybrid Electric Vehicle Design Conflicts’ has been accepted and will be 
presented with co-author Professor Adrian Cole at the UK IMechE Low-Carbon Vehicles 
conference in February 2009. 
 

Similarity Correlation Optimization leads to leads to

leads to

Anomaly Causality Innovation leads to leads to

leads to


