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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Our guarantee to the subscriber is that the material featured in the e-zine will not be published 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   
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Absence Or Disappearance As A Resource 
(And Filling The Gaps Between The Nine Windows) 

  
 

 
What started out as viewing a recent US TV advertisement and noticing a Mono-Bi-Poly 
trend example has turned out to be an incident with a rather bigger learning point. The 
advertisement in question is the one for the new Febreze ‘Noticeables’ range of air 
fresheners – Figure 1.    

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Febreze Noticeables  

 

The basic innovation in the product is an air-freshener product that periodically switches 
from one sent to another. The presence of the two scents presents us with an illustration 
of a jump from a mono to a bi system along the Mono-Bi-Poly(Similar) trend. Figure 2 
illustrates an Evolution Potential plot for the product and its mono-scent predecessor. 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2: Febreze Evolution Potential  

 

The evolution jump seems to be a fairly obvious one (a theme we will come back to in our 
second article this month). As is frequently the case with the TRIZ trends, the key to using 
them effectively is to work out why a jump from one stage to the next is a useful one. The 
trends, in other words, are great at telling us what the solution is; our often bigger 
challenge is then working out what problem the jump just solved.  
 

A jump from a product having one scent in it to one having two only becomes a useful 
solution if we can find a reason why the user of the product might benefit. This is always 
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the key to using the Mono-Bi-Poly trend – as we know, the only generic question the trend 
can ask is ‘can you find a net advantage in adding another thing to the system?’ Whether 
the system has already reached a point of maximum viable complexity or not depends on 
our ability to find a benefit that overcomes the inevitable negatives of adding more 
complexity to the system. 
 

In the case of the Febreze Noticeable, that reason emerges only when we realize that the 
sense of smell in most humans is relatively poor. In particular, we appear to become very 
quickly acclimatized to smells, so much so that after a relatively short period of time we no 
longer notice that they are there. So, by introducing a system that is capable of shifting 
from one scent to another, we open up the potential that as soon as we forget that one 
scent is present, we are exposed to another different one.  
 

When we know about this human trait, the Febreze Mono-to-Bi innovation makes 
immediate sense. At this point we have made a good connection between the ‘voice of the 
customer’ and the ‘voice of the product’ – the product was trying to tell us it wanted to 
evolve to a bi system; and the poor sense of smell of the customer told us why. 
 

This story is fine provided we knew about the human scent perception. But what if we 
didn’t know about the phenomenon? In theory a nine-windows resource and/or constraint 
analysis should have helped us to work out why and how to exploit the trend evolution 
direction. But the new problem in this case would then have been how the idea of scent 
acclimatization might have been identified.  
 

The answer to this problem, we think, is to remember that the nine windows are not 
intended to be viewed or used as a static structure. Something we should always be on 
the look out for – a resource no less – is the change that might occur between one window 
and another. Recording ‘human scent recognition’ in the ‘system-present’ window for 
example, would not have helped us with the Noticeables problem. Neither would writing 
‘human becomes acclimatized to scent’ help us in the ‘system-future’ window. No, the key 
to this problem is recognizing that it is the difference between these two windows where 
the resource and reason for the Mono-to-Bi trend jump emerges – Figure 3.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: Change Between Windows As A Means Of Identifying Resources 

 
We think this ‘look for the changes between windows’ strategy is well worth keeping in 
mind in just about every kind of problem situation. After all, our primary job in TRIZ is 
concerned with identifying and resolving contradictions. A trend jump is supposed to be 
the solution to such a contradiction (because each trend jump is supposed to represent a 
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discontinuous shift from one s-curve to another), so every contradiction we can find 
becomes a resource. A change in state between one of the nine windows and another is a 
clear signal that we have found such a contradiction. And hence a resource. 
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Obvious/Non-Obvious Paradoxes 
(and their connection to TRIZ trends) 

 

 
We’ve written quite a lot about ‘wow’ design solutions in recent times. One of the most 
common characteristics of a wow solution is that it solves a contradiction. As such, if we 
turn this statement around and look at it from a different angle, we may say that a 
definition of a ‘wow’ solution is that it is not what we expect to see, or that it is ‘non-
obvious’. This non-obviousness is, of course, a characteristic of an invention as defined by 
the Patent Office of most countries around the world. A ‘wow’ solution may come to be 
‘obvious’ (after all that is one of our definitions of a good TRIZ solution!), but at the 
moment we first see it, our wow reaction is the outcome of seeing something that is non-
obvious. So, a ‘wow’ solution can be seen as both obvious and non-obvious; non-obvious 
at first, and then obvious later on once we ‘get it’. 
 

We might chose to push this connection a step further and say that a ‘wow’ or 
breakthrough solution is not only ‘non-obvious’ at first, but it is also very highly likely to run 
counter to our prevailing common sense. According to scientific philosopher Lewis 
Wolpert, in fact, the bigger the breakthrough, the higher the likelihood that when we first 
see it, it will not fit into our ‘common-sense’ mental model. 
 

Let us now try and connect this obvious/non-obvious paradox to the TRIZ trends. One of 
the trends with the highest breakthrough hit rates is the Surface Segmentation trends –
Figure 1. 
 

 

 

 

 

 

 
Figure 1: Surface Segmentation Trend  

 
One of the reasons why this trend generates so many breakthrough ideas is that very 
often the ‘common sense’ perception of the engineers and designers who see it is that a 
smooth surface is ‘better’ than one with protrusions. Some workshop delegates for 
example will frequently become irate at the very suggestion that a non-smooth surface 
might be better than a smooth one. Surely a smooth piece of glass is better than one with 
protrusions? Surely a smooth mirror is better than one with protrusions? A smooth surface 
is more aerodynamic than a rough one? And so on. But in all these cases – and every one 
we’ve ever seen – the trend remains intact, and systems will become more ideal as we 
move from left to right through the four stages. Here the ‘wow’ moment comes when 
someone realizes that their ‘common sense’ view is incorrect or incomplete. Someone 
viewing the surface of a Lotus leaf and hearing about it’s self-cleaning properties for the 
first time is almost inevitably going to experience a ‘wow’. That wow becomes the 
opportunity to generate their own wow when they get to apply the same idea to whatever 
system they are working with. 
 

Other of the technical trends can be relied on fairly predictably to be viewed as ‘useful’ by 
those that see them for the first time. Trends like rhythm co-ordination, while ‘obvious’ on 
some levels, offer a number of thoughts that sit outside the expectations of many 
engineers. Switching from a continuous action to one using pulsations might not run 
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counter to common-sense necessarily, but it is a jump that is not thought about every day 
of the week by most people.  
 

These ‘non-common-sense’ and beyond-everyday-expectation trends are great for 
intriguing people about the possibilities of TRIZ (which probably explains why they get 
used so much in workshops). Other trends, however, too often seem to fall into the 
category of ‘obvious’ for those that see them. On the technical side, a trend like ‘macro to 
nano’ is unlikely to incite any great interest in a session. Unfortunately, on the 
management side, it seems that a very high proportion of the trends likewise fall into a 
category marked ‘obvious’.  
 

Perhaps the least ‘obvious’ of the management trends is the ‘Customer Expectation’ trend 
shown in Figure 2. This is frequently used in business trendstorm sessions when we need 
to give the team a positive kick. 
 
 
 
 
 
 

Figure 2: Customer Expectation Trend  

 
Seeing for the first time that your rapidly commoditizing product could be salvaged by 
somehow wrapping a service around it is at the very least an ‘out of the box’ intriguing new 
thought for many people. Other business trends with a similar effect are, alas, few and far 
between. Show someone almost any of the other ones and the most likely response is 
going to be an under whelmed ‘so what? The Segmentation trend shown in Figure 3 
presents a typical example. 
 
 
 
 
 
 

Figure 3: Segmentation Trend 

 
‘It is obvious that treating every customer differently rather than all alike’ is a frequent first 
response when this trend is viewed. This is an unfortunate but natural reaction. It is 
unfortunate in that when we come to conduct an evolution potential analysis using the 
trend, it is extremely rare that we will find a system that has evolved all the way along to 
the end of the trend. 
 

Herein then lies the crux of this article. If we experience a situation like this – where we 
have an ‘obvious’ trend in front of us, and our system hasn’t progressed along the trend, 
we get ourselves an interesting new question: 
 

  If this trend is so obvious, why haven’t we made the jump? 
 

The answer to this question becomes the place where our ‘wow’ solution is going to come 
from. The ‘wow’ in these cases comes not from the trend, but from solving the ‘yes, but’ 
contradiction that emerges when we answer the question: 
 

Segmenting our service so that every customer is treated differently is obvious, but costs 
too much. But then when we finally work out how to achieve exactly that kind of 
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segmentation without increasing the cost at all (or maybe even decreasing it) – that is the 
contradiction we need to solve and therefore the source of our ‘wow’ solution.  
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Humour –  Flat Screen TV 
 
Anyone worried that the emergence of flat screen TVs in recent times is a contravention of 
the TRIZ Geometric Evolution Trend will be re-assured to see the following innovation 
from our correspondent in Hungary: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We’re thinking of offering a home conversion kit for anyone that might be interested. 
Lots of potential here. Providing it doesn’t rain too heavily. 
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Patent of the Month 
 

Patent of the month this month takes us on a rare collaborative journey to France and 
Austria. US7,026,045 is a multi-layer composite armour solution developed by inventors at 
ARC Leichtmetallkompetenzzentrum Ranshofen GmbH in Austria and Etat Francais 
Represente Par le Delegue General pour l'armement in France. The patent was granted 
on 11 April. From the abstract: 

The invention relates to the area of armor and in particular to multilayer armor having a composite 
layer containing a first material made of a metal or an alloy and a second material where the 
second material is porous and in that the metal or metal alloy is infiltrated into some or all of the 
pores of the second material and characterized in that a cage made of plates having openings 
contains the first and second materials and in that the cage is itself coated, at least partly, with the 
infiltration metal or alloy, the melting point of the cage material being higher than that of the 
infiltration metal or alloy.  

 

 

 

 

 

 

 

 

 

The goal of the invention is to provide a light, effective armor that is easy to fabricate, has 
unparalleled integration flexibility, and has no weaknesses in integrity or strength in the 
event of cracking of the composite layer.  

The invention takes advantage of the known beneficial ballistic properties of ceramics and 
combines them with the structural strength of less brittle metallic materials. The essence 
of the invention is the combination of these two properties into one simple to manufacture 
process – that is the infiltration of a molten material into voids engineered in the other. 

We know from many previous solutions – including several occurring in nature – that the 
combination of hard and soft materials creates a structure that is considerably stronger 
than a material that is merely hard. The nice thing about this invention is the way that the 
hard-soft combination can be created very simply and homogenously by the use of voids.  

Fairly obviously, the invention represents an illustration of Inventive Principles 40 
(Composite Structures), 31, (‘Porous Materials’ – the voids), 3 (‘Local Quality – where we 
have two materials with deliberately different melting points) and more subtly, 37B 
(Thermal Expansion – where we are using different material coefficients of thermal 
expansion to increase the strength of the structure as the temperature changes from the 
molten state to the finished state). Here’s how the Contradiction Matrix models the 
inventive steps made by the inventors: 
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Best of the Month – Sources of Power 
 
Fans of Malcolm Gladwell’s popular book ‘Blink’ from last year ought to be interested in 
our recommendation for this month. The theme of ‘Blink’ is that intuition is not some 
magical property that arises unbidden from the depths of our mind, but rather that it is a 
product of long hours of intelligent experience gathering in the context of meaningful 
environments. Sources of Power by Gary Klein is a rather more academic version of the 
same basic message, albeit it contains rather more evidence and a few fascinating 
surprises. The book is sub-titled ‘how people make decisions’. This is the area where the 
book has the most to say. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A phrase we are often heard to be saying (including in an earlier article in this issue of the 
e-zine) is Lewis Wolpert’s assertion that almost every major innovation has run counter to 
the prevailing common sense. If we believe that to be true, then Klein’s book offers several 
aspects of human decision making where the experimental evidence does indeed appear 
to run counter to the ‘common sense’ view of not just the lay-person, but also the majority 
of researchers active in the field of human cognition. 
 

Take, for example, the concept of rational decision making. The overwhelming assumption 
on the part of not just researchers but also developers of a plethora of decision making 
tools and techniques is that what is required are effective ways to allow people to make 
rational choices between different options. A significant part of Klein’s reported research 
has been conducted with people like fire chiefs, Army officers and nurses – people who 
are expected to make difficult decisions under sometimes acute time pressures. When 
these people make decisions, there appears to be virtually no evidence that any kind of 
comparison between options takes place at all. Rather there is what Klein labels a 
‘recognition-primed decision (RPD) model’. This model works something like the 
reproduced figure shown below. 
 

TRIZ people will be aware of at least the start of this model in the form of ‘psychological 
inertia’: Present someone with a problem of any kind, and the first thing that will happen is 
we ask ourselves (subconsciously) ‘have I seen this problem before?’ Our instinct, in other 
words, is to retrieve what we already know. According to the RPD model, if we fail to 
retrieve something directly related, then we will automatically try to picture an analogous 
scenario to the one that we are in so that we have made at least some connection that we 
can build from. The rest of the model says that once we have made that initial connection 
we are able to build a series of expectancies and action cues that we can use to test the 
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validity of our initial assumption. Only when the reality departs from those expectancies do 
we then correct our course. (As it happens, the brain also appears to be wired up to stay 
on course rather than to make the deviations – often (another kind of psychological inertia) 
our brain will try and convince us we are on the right course even though considerable 
evidence to the contrary emerges. We are inclined, in other words, to reject information 
that does not tally with our expectations.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Although the RPD model has been constructed based on the findings from decision 
making performed under difficult conditions, Klein presents compelling evidence that even 
when there is no time pressure, the brain is still far more inclined to take the RPD 
approach rather than make any kind of comparative analysis. We are wired to act on 
instinct in other words. If you have ever found yourself leaving the writing of a report to the 
last minute, or delaying making a decision until just before the deadline, these are vivid 
symptoms of this preference. A vivid illustration of this effect came for me when I was 
working on the design of a new component for a jet engine. My team and I did a rigorous 
(think wall-sized spreadsheet print-out) analysis of the different design options; ranking 
each of the twenty or so possibilities against around 40 different measures of 
performance, all the time carefully weighting the relative importance of each measure. 
When we presented our results and justification for design option D to our chief engineer, 
he shook his head sagely and told us that we were actually going to go with option F. How 
come? We asked, what is wrong with our analysis? We got no answer, and the chief 
engineer went with his option F. It turned out that it was a pretty good decision too 
(although I still think D would have been better even now 20 years later), but it was one 
borne of instinct and not data. 
 

Referring back to Malcolm Gladwell’s book, ‘Blink’ is all about our ability to act effectively 
when using our instincts. The health warning in the book – admirably confirmed by the 
experimental evidence in Klein’s book – is that our brain will very often fool us into thinking 
our instincts are finely tuned, when in actual fact they may be severely mis-directed. 
Experience is the thing that will then ultimately distinguish whether our instinctive 
decisions are good or not. One interesting experiment described in the book concerns a 
test done with chess players: The first group of players are ‘masters’ and the second 
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group are novices. Both groups are assessed in terms of quality of moves made in a 
range of different matches. In the first cluster of matches, there are no time pressures, and 
so the players can take as long as they like to make their next move. In the second cluster 
of matches, the players are only allowed six seconds to make each move. The result? For 
the chess masters, the difference in quality of decisions between no-time-limit and 6 
second scenarios was almost zero. Because they had finely tuned instincts, the quality of 
their impulsive moves was as good as their considered moves. Almost as if the 
consideration time allowed in the first cluster of matches was a waste of time. For the 
novices, on the other hand, the drop off in performance between no-time-limit and 6 
second scenarios was enormous. The novices did not have the experience to make the 
right instinctive decision and therefore made far worse decisions when decision time was 
restricted. 
 

All in all, the book has many lessons to teach us about decision making and the gathering 
of experience. Some people reach a stage where they become able to use TRIZ 
‘instinctively’; others have to – or rather ‘ought to’ – take more time. I say ‘ought to’ here, 
because, according to Klein, we are all wired to fool ourselves into thinking we are making 
the right choices. This has some pretty enormous implications for creativity and innovation 
– where almost by definition the breakthrough solution is going to run counter to our 
prevailing common sense – i.e. instinct. By way of a simple illustration of the potential 
problem, I recently conducted a business concept idea session with the management 
team of a small company. We were looking for ‘breakthrough’ business ideas, and, 
because the time available was limited to half a day, we used our Business Trends (from 
the business version of the Hands-On book) in a ‘trendstorming’ session. After collecting 
about 100 ideas, we began sifting through them for the breakthrough solutions. According 
to the company managers, we had managed to gather 60 ‘good but obvious’ (i.e. ‘we 
didn’t need TRIZ’) ideas and 40 that were irrelevant. According to me, we had 97 ideas 
where I had no idea whether they were good or not (how could I – I did not know the full 
context of their business) and three that were complete breakthroughs. When I challenged 
the team about these three, their initial reaction was that these ideas were very bad ideas. 
Each one, it turns out, came with an important ‘yes, but…’ When we forced the managers 
to examine these ‘yes, buts’, however (‘whatever the ‘yes, but’ is, someone somewhere 
has solved it’ remember), we very quickly identified that two of the buts weren’t even real, 
and the third one required the resolution of a relatively simple contradiction. The point here 
is that the ‘common sense’ prejudices of the managers would under normal circumstances 
have caused those three breakthroughs to go into the dustbin. Their innovation instincts 
were not finely tuned because they had no experience in systematically generating 
breakthrough innovations. This also turns out to be a key point of Klein’s concluding 
chapter – in rapidly varying situations (as in the world we live in today), it is very difficult for 
anyone to gather sufficient experience to make effective instinctive decisions. Then, since 
we are wired to prefer instinctive decision making processes over ‘scientific’ ones, we are 
highly likely to get things wrong when we try and make decisions relating to breakthrough 
change. 
 
Final thought: Although it is not the subject of this review, something for regular TRIZ 
users to think about: if you are using TRIZ (or for that matter any other method) to 
generate breakthrough ideas on a regular basis, you will tend to generate good 
experience and therefore a reliable ‘breakthrough instinct’. The people around you that 
use TRIZ (or any other method) once a year, do not generate the experience and 
therefore the do not generate the instinct. Their instinct will be to tell you that you are 
wrong. Your instinct will be to tell them that they are wrong. This is a key contradiction to 
be solved.  
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Conference Report –  DCU Innovation Day, Dublin 
 
We were very privileged to be asked to present at this year’s prestigious Innovation Day at 
Dublin City University. The event took place on 29 March with around 180 delegates in 
attendance. The agenda for the day included a wide variety of speakers from the world of 
creativity and innovation: 
 
09.15  Welcome address by Professor Ferdinand Von Prondzinski, President  
09.30   Keynote address by Trevor Baylis - Inventor of the clockwork radio  
10.10   Q&A with Trevor Baylis 
10.30    Morning Coffee Break  
10.45  Martin Curley - Director IT Innovation, Information Services and Technology Group - Intel Corporation  
11.15  Francis Fitzpatrick - Creator of Piggley Pooh – The man who took on and beat Disney Corporation  
11.45  Dr. Edward de Bono - Video Presentation  
12.00  HP speaker on Innovation – HP Barcelona  
12.40  Q&A with HP  
13.00  Lunch & Exhibition  
14.00  Thomas Esselman - CTO, Altran  
14.15   Panel Discussion: Chairman: Dr Ciarán Ó hÓgartaigh, Theme Leader for Business and Innovation – DCU,             
Nicos Raftis, Researcher - University of Cambridge, Keith Finglas, Project Group Manager for the IT Innovation Centre – 
Intel, Thomas Esselman, CTO - Altran 
14.45 Abbie Cooke - Speaker, Artist and Entrepreneur ‘Creative Innovation – Who Cares Wins’  
15.15 Darrell Mann - Director - Systematic Innovation Ltd, UK  
15.45 Darrell Mann - Q&A  
16.00 Coffee Break  
16.15 Rob Valli - University of Cambridge Centre for Technology Management  
16.45 Brian Leavy - AIB Professor of Strategic Management - DCU  
Conclusion  

 
My presentation was intended to be a fairly standard overview of TRIZ and systematic 
innovation. Given comments from earlier in the day, however, that theme was diverted 
towards a comparison of SME and multi-national corporation world views. One delegate 
had earlier complained of feeling ‘dis-enfranchised’ by the MNC-lead presentations. Those 
MNC presentations had primarily focused on the difficulties of generating breakthrough 
innovations in large organisations. Very often the SME problem is a very different one; 
they have the breakthrough ideas but often lack the resources to turn them into successful 
outcomes. In my terms the SME problem is often that there is only one bullet in the gun. If 
they pick the wrong project or start from the wrong place, there is very little opportunity to 
go back and start again. MNCs on the other hand tend to suffer from the ‘creosote bush’ 
effect – the current business model being massively optimised on doing things the current 
way, such that anything different (and therefore ‘non-optimum’) gets killed off by the rest of 
the system. TRIZ can help on both fronts I think. The theme of my presentation became 
‘TRIZ offers SMEs access to the best practices of the MNCs at a fraction of the time and 
cost’. For MNCs it is frequently the non-technical aspects of the method that hold the key 
to successful innovation. Large organisations are frequently bristling with good ideas that 
never go anywhere. The in these situations is to find a win-win way of allowing the 
organisation to keep on doing what it does well and to allow the delicate seedlings of a 
new idea to grow without risk of being destroyed by the rest of the system.  
 

Other aspects of note during the day were well-known UK garden-shed inventor Trevor 
Baylis on the subject of how ‘the system’ at large tends to kill breakthrough ideas. His 
primary story concerns his struggle to get his clockwork radio onto the market. There was 
a similar ‘I did it despite the system’ story from Francis Fitzpatrick. For me the message 
seemed to be that the creosote bush phenomenon found in large companies is also 
present in society at large. Maybe – given the low quality of many of Trevor Baylis’s 
subsequent inventions – the fact that society makes it difficult for inventions to fight their 
way through to the market is merely natural selection in practice. It will be interesting to 
see whether TRIZ can have any impact on this phenomenon. Most inventions fail because 
they turn out to be the wrong solution to the wrong problem. Society filters these 
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inventions out over time. If an inventor is very persistent they may devote many years to 
pushing the river. Pushing rivers is hard work and generally speaking pointless. If these 
inventors used TRIZ and therefore the ‘shortcuts to where the good answers are’, then 
perhaps they can create better inventions that follow a natural path to greater ideality? 
 

Finally, we cannot finish the review without mentioning Edward deBono. The theme of his 
short video was pretty standard fare, containing many of his familiar stories. Including his 
boast that using his techniques a team generated ’12,000 ideas in an afternoon’. How 
many of them turned out to be useful was not mentioned. I’m not sure I’d have liked to 
have been the person who had to sift through that many ideas to try and find the good 
ones. Or am I too conditioned by my TRIZ focus on going directly to the good ideas? 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 

Darrell in action at DCU Innovation Day 
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Investments – TMO Biotec & Their Incredible Performing Thermophiles 
 
 
 

 

 

 

 

 

 
 

TMO Biotec is a UK-based R&D organization. The company has recently begun 
demonstrations of a technology to convert all forms of biomass and bio-waste into useful 
fuels (such as ethanol) and chemicals. Importantly, the conversion process occurs without 
the creation of greenhouse gas emissions. 
 

The basis of the TMO innovation are high temperature micro-organisms called 
thermophiles. According to the TMO website, ‘Thermophiles are a subgroup of 
Extremophiles. They are set to become the workhorses of the industrial biotechnology 
revolution of the 21st century. We believe that Thermophiles will bring about a quantum 
leap in the way that chemicals and biofuels are produced. They represent ideal production 
organisms in new or existing processes for numerous fuels, chemicals and biocatalysts. 
Thermophiles can only grow at temperatures in excess of 50°C, much higher than can be 
tolerated by the majority of lifeforms. Thermophiles are naturally robust due to their high 
temperature existence. They are tolerant to fluctuations in pH and temperature and can 
consume and transform a whole range of sugars derived from cheap plant biomass. They 
have rapid growth rates and high metabolic activity with increased production rates. 
The enzymes found in thermophiles are thermally stable and are ideal for use as 
biocatalysts as they can retain their activity over long periods of time.’ 
 

The robust nature of thermophiles make them ideally suited for efficient, continuous 
processes where the feedstocks are constantly fed into the production vessel and the 
desired products are constantly removed. Continuous processes offer significant cost 
advantages over conventional batch fermentation in which the product is made in a sealed 
system and production stops for product recovery. Continuous processes decrease down 
time and the cost of servicing equipment. As such, TMO hopes to transform the 
economics of recycling of waste materials. 
 

The company is actively looking for partners to accelerate the development and to make a 
link to either or both of upstream waste processing or downstream applications. 
 

 
http://www.tmo-group.com/pages/technology.asp  
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Biology –  Curlew 
 
Why do different species of bird have such different sizes and shapes of beak? A question 
that has been the inspiration for huge swathes of biological research. To grossly over-
simplify the output of all of those endeavours, the overall answer seems to be that each 
different beak design is an optimization to a given set of boundary conditions. Our focus 
for this article will be the curlew. Actually it will be a comparison between the curlew – a 
bird with a downward curved beak – and the Godwit, a bird with an essentially straight 
although often slightly upturned beak.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We will use these two as the basis of our discussion since on the surface both curlew and 
godwit are wading birds operating in essentially the same environment. So why might the 
curlew have evolved toward a downward curved beak and the godwit not? 
 

One of the primary functions of the beak of both birds is to search for food. Both birds feed 
on subterranean prey (primarily insects, invertebrates and mollusks) and thus it is 
necessary to force their beaks into the shore ground and move it around until they locate 
something to eat. One of the problems here is that the bird cannot physically see the prey. 
There is thus a high degree of blind search going on. This could be very inefficient if the 
prey is sparsely positioned. One way to improve this situation is for the bird to adopt a 
sweeping search pattern. This involves dipping their beak into the mud and moving it 
around until they find something. While this will certainly help as a strategy, it is still 
potentially wasteful of energy. The curlew has challenged this contradiction by evolving its 
curved beak. Moving a straight beak from side to side involves potentially large head 
movements in order to search a big area. In the curlew, however, the curved profile of the 
beak means that a relatively small rotation of the head can result in a very large 
movement of the tip of the beak. We can map this problem as the following trade-off: 
 
 
 
 
We see in the results of this search that Principle 14 is a commonly used strategy by 
human designers to solve similar problems. The presence of Principle 13 might also point 
us to the idea that the curvature could be upwards or downwards. Probably in the curlew it 
is a downward curve so that its head can still be largely upright while it searches for food. 
In other birds with upward curling beaks (like for example the avocet), the relative position 
of beak tip and eyes means the bird is able to more clearly see where its beak is pointing. 
 

Eurasian Curlew (Numenius arquata ) Bar-tailed Godwit (Limosa lapponica)
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The godwit, though, has a largely straight beak. It thus requires comparatively large and 
inefficient head movements in order to find its food. Why would it do this? A first clue to 
the answer appears to lie in the above photographs. The godwit tends to search for food 
on shores that are rockier and where the mud is more compacted than the shores 
ploughed by the curlew. The presence of rocks and stones makes a sweeping beak 
search pattern somewhat dangerous. Hence the godwit is forced to adopt a series of 
shorter stabbing search patterns (see Principle 19 as recommended by the Contradiction 
Matrix output above) in order to feed. 
 

Both birds have evolved to challenge the same basic contradiction. Because each lives in 
a subtly different environment, the best trade-off challenging strategy becomes different. 
For the curlew, Principle 14 is the ‘right’ answer. For the godwit it is Principle 19. In 
engineering design as in nature, it is our specific boundary conditions and local constraints 
that will determine what the best solution to a problem is irrespective of whether you seek 
to find an optimization solution or a discontinuous breakthrough. 
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Short Thort 
 
An oldie but a goodie given the recurring theme of ‘obviousness’ in this month’s e-zine: 
 

The opposite of a fact is falsehood,  
but the opposite of one profound truth  

may very well be another profound truth. 
- Niels Bohr 

 
 
 

News 
 
 
Chile 
This month sees us joining forces with Pablo Silva and his company OpenAgora in 
Santiago, Chile. Pablo will be re-selling our books and software tools, as well as starting 
the task of translating some of our materials into Spanish. We are very happy to welcome 
Pablo and team to the Systematic Innovation network. 
 
 
Innovation Culture 
We are planning a major conference on organizational innovation culture 
‘Building and Managing a Sustainable Innovation Culture’ will be held on Monday, 26th & 
Tuesday, 27th June 2006 at the Prince Hotel, Kuala Lumpur. We are planning to feature 
speakers from some of the world’s most respected innovating companies. Contact 
Christine@systematic-innovation.com or check out the calendar page at the website for 
more details.  
 
 
TRIZCON 
The big US TRIZ conference of 2006 takes place in Milwaukee from 29 April to 2 May. 
Darrell will be in attendance for the whole event. Expect to read a review in next month’s 
50th Anniversary special edition of the e-zine. 


