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Catch-22’s, Chickens, Eggs And Circular Logic  
 
 

 

I first read Joseph Heller’s iconic book, Catch-22, in my early teenage years. At the time I 
figured that the failure of the main characters to solve the Catch-22 was testament to 
either their staggering lack of imagination or, more likely, my failure to understand the 
basic premise of the book. For the un-initiated, the archetypal Catch-22, as formulated by 
Heller, involves the case of John Yossarian, a U.S. Army Air Forces bombardier, who 
wishes to be grounded from combat flight duty. To be grounded, he must be officially 
evaluated by the squadron's flight surgeon and then found "unfit to fly." "Unfit" would be 
any pilot that is actually willing to fly such dangerous missions: as one would have to be 
mad to want to take on such missions. But the "problem" is that to be declared "unfit", he 
must first "ask for evaluation", which is considered as a sufficient proof for being declared 
"sane". These conditions make being declared "unfit" impossible. The "Catch 22" is that 
"anyone who wants to get out of combat duty, isn't really crazy." Hence, pilots who request 
a fitness evaluation are sane, and therefore must fly in combat. At the same time, if an 
evaluation is not requested by the pilot, he will never receive one (i.e. they can never be 
found "insane"), meaning he must also fly in combat. Therefore, Catch-22 ensures that no 
pilot can ever be grounded for being insane - even if they were. 

The expression ‘Catch-22’ has become a standard way of expressing so-called circular 
logic problems. Problems that are in effect ‘unsolvable’. As if their mere definition as a 
Catch-22 is a sufficient excuse to not bother trying to solve them. 

But is this assumption valid?  

In this article we argue the case for ‘no it isn’t’. 

Whether the logic is circular or not, a Catch-22 can always be expressed as a 
contradiction in the modified Evaporating Cloud model. Figure 1 illustrates how we might 
map Yossarian’s Catch-22 problem onto the template: 
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Figure 1: Original Catch-22 Problem Mapped Onto Modified Evaporating Cloud  

 
No sooner have we mapped a problem according to the conventions of this template, we 
should begin to realise that ‘someone, somewhere has already found a solution’ to each of 
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the conflicts identified by the blue lines connecting each part of the story. The only real 
problem at this stage would be how we mapped something as specific as Yossarian’s 
situation onto the parameters found in the Contradiction Matrix tools. How we make such 
a specific-to-generic translation isn’t really that relevant to the story being told here, but to 
give an example and thus hopefully show that there is no such thing as an unsolvable 
circular argument, Figure 2 illustrates how we might take the ‘want to be declared unfit’ 
versus ‘request defines sanity’ conflict pair and map it onto the business version of the 
Contradiction Matrix: 
 

 
 

Figure 2: Mapping The Catch-22 Problem Onto The (Business) Contradiction Matrix  

 
Each of the suggested Inventive Principles at the bottom of this picture represent possible 
strategies Yossarian could have used to resolve his Catch-22 dilemma. Again, without 
wishing to divert the theme of the article, hopefully one or two obvious thoughts come to 
mind (e.g. Principle 24, Intermediary – get someone else to request an evaluation!). The 
point is that by mapping a problem onto the Matrix, we can always use the solutions of 
others to provoke jumps to other perspectives on the problem and thus escape from the 
circularity of the logic being used against us. 
 
Chicken-And-Egg Problems 
Logically different to the Catch-22 problem, chicken-and-egg problems represent a distinct 
class containing seemingly unbreakable cycles of causation, the source of which has an 
unknown origin. Other similar situations to the chicken-and-egg include: 

• Cornelian dilemmas - choices between actions which will all have a detrimental 
effect on the chooser or on someone they care for. 

• Deadlocks - when two processes reach a standstill or impasse, each waiting for the 
other to finish. 

• Double binds - forced choice between two logically conflicting demands. 

• Hobson’s choice — the choice between taking an option or not taking it (‘take it or 
leave it’). 

• Lesser of two evils principle — a choice between two undesirable outcomes. 

• Morton’s Fork — a choice between two equally unpleasant alternatives. 

 

Exactly as we were able to do with the Catch-22 problem, each of these types of conflict 
can also be mapped onto the modified Evaporating Cloud template. Figure 3, for example, 
illustrates how we might draw the actual chicken-and-egg problem. 
 

Merely having expressed the problem in the language demanded by the template 
immediately gives some new perspectives on the solution to this type of problem. The 
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TRIZ perspective on the Evaporating Cloud model is that we can literally solve the 
conflicts – as we saw with the Catch-22 problem in Figure 2. The original Theory Of 
Constraints model on the other hand asks users to ‘solve’ the problems by challenging the 
underlying assumptions implied by the links between each element of the picture. 
 

Chickens!

something
needed to

create egg

chicken
must come

from egg

chicken
first

egg
first

AND AND

BECAUSE

REQUIRES  
 

Figure 3: Original Chicken-And-Egg Problem Mapped Onto Modified Evaporating Cloud  
 

Thus, for example, having expressed one part of the problem as ‘something’ needed to 
create an egg is an assumption that the chicken-egg in question needed to have come 
from a chicken. Again, as with the Catch-22 problem, the issue here is not about obtaining 
specific solutions to the problem at hand, but to re-think the assumption that these kinds of 
problem are intractable. They are intractable only insofar as we perceive them to be that 
way. 
 

The Figure 1 and Figure 3 templates give us six (i.e. each of the blue links) ways to 
resolve a given problem situation. Either as ‘technical’ conflicts (A-versus-B) – the five 
links on the left of the template – or as a ‘physical’ contradiction (A-versus-(minus)A) – the 
right hand link on the template, or by challenging the underpinning assumptions behind 
each link.  
 
Codependent Problems 
Chicken-and-egg problems are a subset of what we might think of as ‘co-dependent’ 
problem situations. These are problems, as illustrated in Figure 4, where we cannot 
determine one variable until we know the other; and vice versa, we can’t know the other 
until we have fixed the first. 
 

 
 

Figure 4: Three Types Of Variable Dependency 
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These types of coupled problem are particularly significant in the resolution of complex 
problem situations containing multiple co-dependencies. We will be talking much more 
about these types of problem in a future article combining TRIZ with the Design Structure 
Matrix (DSM) methodology. DSM is an extremely elegant method of defining and 
prioritizing variables in complex systems. In effect what the method does for us is tells us 
which contradictions we have to solve and in which order we have to solve them. 
 

As far as our discussion here is concerned, irrespective of when and if we have to solve a 
given contradiction, the point is that they are all solvable. Irrespective what chickens, eggs 
or Joseph Heller has to say about them.  
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Fail Fast; Fail Forward: 
 Challenging The ‘We Already Tried That’ Fallacy 

 

 
 

Hypothesis: 95% of market research money is money down the drain. 
 
Maybe it’s a coincidence, but I’ve had several examples in recent months of companies 
trying to shoot down new ideas using the ‘we already tried that’ angle. Previously, I’ve 
been willing to let these kinds of statements stand and chosen to move onto other solution 
avenues. The first time I decided to challenge the statement, I very quickly found that 
‘something like’ that was what had actually been tried. The time after that, while it turned 
out that what had been tried was very similar to what was now being suggested, the 
problem owners had given the solution a fairly half-hearted, one-off stab with a random set 
of test customers, and when the feedback had been less than 100% positive, they’d 
concluded that the whole concept was ‘wrong’. Now, after making it a standard response 
to challenge anyone that tells me they’ve ‘already tried’ a solution, I see that – without 
exception – there has been a substantial flaw in the thinking that has drawn such 
conclusions. 
 

In some ways, we’ve discussed this type of problem on previous occasions. The issue is 
closely connected to the idea of dead-end paths discussed in previous articles (Reference 
1). Figure 1 describes the common scenario where, in trying to move from a current 
situation, problem solvers have explored multiple avenues and found them to be dead-
ends: 
  

 
 

Figure 1: Every Move From The Current Solution Hits A Dead End  

 
As was concluded in the Reference 1 article, these so-called ‘dead-end’s are merely us 
hitting the next contradiction. Thus ‘we tried this direction but it was too expensive’, or ‘we 
tried this but consumers didn’t go for it’. 
 

The problem with all of these assumptions, but particularly the ‘we already tried that’ one 
is that usually what is meant is that ‘we tried that route, hit one of these dead-ends and 
therefore concluded that the direction was wrong’. Implicit in all such statements is that a 
series of decisions were made that lead to one single ‘best’ stab at ‘the’ answer being 
taken. In other words, to take a tangible example, let’s say we were looking to launch a 
new type of toothpaste. There are many variables that come into play even with such an 
apparently simple product – viscosity, taste, active ingredients, foaming, colour, stripes, 
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etc. And so what happens? We decide on the ‘optimum’ (immediate warning bells start 
ringing!) combination of these different attributes and these are the ones that get 
presented to the customers. Each one of those decisions can be represented by a fork 
along the branches of a tree. As illustrated in Figure 2, pretty quickly these decisions take 
us to a single point on a tree with many possible branches: 

the solution you

tested

 
 

Figure 2: Design Decisions Take Us To A Single Point On A Complicated Decision Tree   

 
As this picture tries to make clear, the problem is a very difficult one. For even a small 
number of design variables, we can very quickly end up with millions of possible design 
options. Not to mention the fact that each end point is ‘merely’ temporary. Were we to 
resolve the next contradiction at this end point, for example, we would inevitably open up a 
host more design options. 
 

One might conclude, even in a world in which Design Of Experiments exists, that this kind 
of challenge is both never-ending and fundamentally not resolvable. True enough, the 
problem is a tough one. But not so much so that we should give up. We shouldn’t give up 
because we also know that the evolution of successful systems is convergent. Everything, 
in other words, evolves towards a definable ‘Ideal Final Result’ in which all of the 
contradictions have been resolved. 
 

The other thing we have working for us, to help manage the decision-making complexity is 
the knowledge that resolving contradictions is the primary mechanism by which systems 
evolve towards that Ideal Final Result end point. 
 

From this thinking, then, comes the idea of ‘Fail Fast; Fail Forward’ (4F). This is a design 
philosophy that says in a world that looks like Figure 2, where we stand an infinitesimally 
small chance that the one route we might choose turns out to be the ‘winner’, a far better 
strategy involves making staged design iterations. 
 

Of course, there is nothing new in this approach per se. Except. Except – and it is a very 
important one – no-one to our knowledge performs these 4F experiments in conjunction 
with contradiction-resolving thinking. So, for example, we test different toothpaste colours 
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and conclude that white is the optimum. Then we test different flavours and conclude that 
spearmint is the most popular. And ever after then conclude that all toothpastes must be 
white and spearmint. Completely failing to think about what happened if we could resolve 
some of the contradictions present. What would the consumer think about colours that 
changed? Or tastes that changed (e.g. according to the stage of the cleaning cycle – one 
taste at the beginning; another at the end). 
 

Real 4F, in other words, is all about testing contradiction-resolving solutions. Rather than 
making an either/or decision about one branch along the tree versus another, our real 
innovation task is to conduct our ‘fail fast’ experiments on the elements of a problem that 
relate to contradiction solving solutions. 
 

Solving contradictions is just about the only way to innovate (the only other way is to add 
new attributes). Fail fast; fail forward means trying contradiction resolving design 
directions and learning which contradictions are more important than others. 95% of 
market research money is money down the drain because it was aimed at answering the 
wrong – optimization-based – question. When we ask the wrong questions, while we might 
fail fast, we certainly won’t have moved forwards any.   
 
 
 
 
Reference 
 

1) SI E-Zine, ‘Beyond The Yes, But…’ Wall’, Issue 35, February 2005. 
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Humour –  You Have Not Been Given A Task 
 
 
Well, it’s December and therefore cold and wet in the UK. A good time, therefore, to head 
to the Southern Hemisphere in the hope of living a life of endless summer. Or something 
like that. I admit to missing the snow though. Especially when I spotted this excellent 
snowman from Scottish artist, David Shrigley: 
 

 
 

Shrigley is one of a rare breed of people that successfully get to bridge the gap between 
high art and subversive cartoon.  And providing illustrations of many of the Inventive 
Principles. Here are a couple more favourites: 

 
Special prize for anyone guessing which Principles can be found here. And for working out 
what Generation Shrigley is. Try www.davidshrigley.com if you need a clue. Or a very 
British version of ‘humour’.
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Patent of the Month – Solar Cells 
 

 

The world of solar energy is one well-served with patents. The race to power (or save?) 
the planet coupled with the massive amounts of available power from the sun means that, 
political considerations aside, this solar is very likely to be the ultimate ‘winner’ in the 
energy race. Major leaps forward in the solar domain haven’t come that often, however, 
and so despite the size of the prize, today’s technology is still much too expensive and 
very inefficient for the vast majority of needs. Look at today’s technology and we see a 
distinct ‘one or the other’ fight between efficiency and cost: the cheapest solutions are 
capable of efficiencies in the single digits, whereas the most efficient (the world record 
stands at over 40%) are probably still more than an order of magnitude too expensive. It is 
that efficiency-versus-cost conflict that this month’s patent of the month appears to have 
been focused. Before we look at it, here’s what the Contradiction Matrix has to say about 
the basic problem: 

 

A quick look at the Principles recommended for the conflict reveals a combination of 
strategies that seem well used in the domain (thin films – Principle 30 – being an obvious 
example), and those that have not.  

Here’s our patent winner for this month: 

United States Patent  7,629,532 

Kim ,   et al.  December 8, 2009 

 
Solar cell having active region with nanostructures having energy wells  

Abstract 

A method and apparatus for solar cell having graded energy wells is provided. The active region of 
the solar cell comprises nanostructures. The nanostructures are formed from a material that 
comprises a III-V compound semiconductor and an element that alters the band gap of the III-V 
compound semiconductor. For example, the III-V compound semiconductor could be gallium 
nitride (GaN). As an example, the "band gap altering element" could be indium (In). The 
concentration of the indium in the active region is non-uniform such that the active region has a 
number of energy wells, separated by barriers. The energy wells may be "graded", by which it is 
meant that the energy wells have a different band gap from one another, generally increasing or 
decreasing from one well to another monotonically.  

 
Inventors: Kim; James C. (San Jose, CA), Yi; Sungsoo (Sunnyvale, CA)  

Assignee: Sundiode, Inc. (Sunnyvale, CA)  
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Two of the things that first struck us about just the abstract of the patent was an immediate 
connection to Inventive Principles 31, Holes (‘energy wells’) and 3, Local Quality (‘graded’ 
wells having different band-gaps). Delving deeper into the disclosure text revealed that 
these indeed were at the root of the main inventive steps made by the inventors at 
California-based start-up company, Sundiode. Here’s Claim 1 of the invention: 

1. A solar cell comprising: an active region, wherein the active region comprises a plurality of 
nanostructures each having a bottom and a top, said nanostructures formed of: a III-V compound 
semiconductor that is present substantially from the bottom to the top of substantially all of the 
plurality of nanostructures; and a band gap altering element incorporated into the III-V compound 
semiconductor; wherein concentration of the band gap altering element is non-uniform to create a 
plurality of segments in substantially all of the nanostructures, wherein each of the segments has a 
band gap; wherein the band gap of a particular segment is established at least in part by 
concentration of the band gap altering element; and wherein concentration of the band gap 
altering element is non-uniform throughout the nanostructures to create energy wells of different 
energy levels and barriers between the energy wells. 

 

 
 
And here’s why the inventive steps turn out to be a good thing (a bit technical, but worth 
ploughing through): 
 
A photovoltaic cell ("solar cell") having a photo-active region ("active region") with energy wells is 
disclosed herein... The solar cell admits electromagnetic radiation through what will be referred to 
as a "window" of the solar cell. In general, the energy wells that are further away from the window 
have a lower band gap than energy wells nearer to the window.  
 

The active region comprises nanostructures, in one embodiment. The nanostructures may be 
nanocolumns, nanowires, nanorods, nanotubes, etc. The nanostructures are formed from a 
material that comprises a III-V compound semiconductor and an element that alters the band gap 
of the III-V compound semiconductor. For example, the III-V compound semiconductor could be 
gallium nitride (GaN), which has a band gap that is about 3.4 eV. As an example, the "band gap 
altering element" could be indium (In). When In is incorporated into GaN, and replaces the Ga, the 
band gap of the resulting InGaN is lower than the band gap of GaN. The more In that is 
incorporated (and therefore the more Ga that is replaced), the lower the band gap of InGaN. If all 
of the Ga is replaced by In, resulting in InN, the band gap is about 0.7 eV. A significant amount of 
In can be incorporated into nanostructures of InGaN, with the nanostructures being substantially 
free of defects and strain.  
 

In one embodiment, the concentration of the indium in the active region is non-uniform such that 
the active region has a number of energy wells, separated by barriers. The energy wells are 
capable of "absorbing" photons. As previously mentioned, the energy wells are "graded", by which 
it is meant that band gap of each energy well progressively decreases moving away from the 
window. Thus, the energy wells that are closer to the window absorb photons that have energy 
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that is at least as high as the band gap, but do not absorb photons having less energy. However, 
energy wells that are further from the window are able to absorb photons having less energy.  
 

Note that photons with a wavelength of about 365 nanometers (nm) have an energy of about 3.4 
eV. Therefore, photons having a wavelength of 365 nm or shorter may be absorbed by a material 
having a band gap of 3.4 eV (e.g., GaN). Note that photons with a wavelength of about 1700 
nanometers (nm) have an energy of about 0.7 eV. Therefore, photons of 1700 nm or shorter may 
be absorbed by a material having a band gap of 0.7 eV (e.g., InN). Further note that by having the 
In concentration increase from the window to the back of the solar cell, photons with increasingly 
less energy (longer wavelength) may be absorbed further from the window.  
 

A barrier between two energy wells has a higher band gap than those two energy wells, and will 
therefore not absorb photons whose energies are less than the barrier band gap. In other words, a 
photon must have a very short wavelength to be absorbed by a barrier. The barriers may serve to 
impede charge carriers from migrating between energy wells. However, charge carriers that are 
sufficiently energetic can "escape" the energy wells and be swept away as drift current (this drift 
current serves as the solar cell "output").  
 

The invention disclosure doesn’t set out to quantify either the cost reduction or efficiency 
improvements delivered by their invention. Alas, the company’s website is similarly coy 
about what they have achieved (although it does reveal an interesting collaboration with a 
Korean funding partner). Our impression is that these guys have hit on something pretty 
important. And not just because they’ve followed the directions suggested by the Matrix – 
albeit they do seem to represent a couple of very neat illustrations of the Principles (and a 
reminder that ‘holes’ can be very small). Our bet is that we should expect to hear more 
from the engineers at Sundiode in the not too distant future.  
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Best of the Month – Doubt: A History 
 
 
Thinking is doubting.  Society always has its doubters.  Innovation comes first and 
foremost from those brave enough to doubt current doctrine.  
 

Truth be told, we arrived at Jennifer Michael Hecht’s 2003 classic via the rather 
underwhelming ‘Borrowing Brilliance’ 2009 best-seller. David Kord Murray’s thesis in this 
latter book is that all innovation comes from ‘borrowing’ already existing ideas, a useful but 
ultimately incorrect hypothesis (he should’ve read another 2009 best-seller, The Nature Of 
Technology’ before he handed his manuscript over to his publisher). Doubt: A History 
provides Murray with one of his own ‘borrowed’ ideas – the recognition, through an 
exhaustive (576 pages worth!) rollercoaster ride, that innovation has its roots in the 
doubters of the world. 
 

 
 

Doubt: A History is the story of atheism and religious doubt, as well as philosophical 
doubt, through all history, all over the world.  One of the coolest things about the history of 
doubt is that every generation of doubters has drawn on doubters from the past, so that 
there really is a coherent narrative across time. As Hecht says in the book, “people think 
the history of doubt is a collection of shadows on the history of belief, but that is not so.  
Draw an outline around all these shadows and they pop out as a story all their own.  It is 
like looking at a map upside down – takes a moment to get used to.”  

One of the main themes in the history of doubt is that it is important to remember death.  
Life feels like a narrative, it feels important.  But the fact of death suggests that life is no 
logical narrative and life is not important in the way we think it is when we forget about 
death.  All the great philosophers say to meditate on death, remember death, it is better to 
dwell in the house of mourning than in the house of mirth.  The world is what it is and only 
makes the sense that it does if you accept the parts that at first sound disturbing.  
Eventually, remembering death makes you able to experience life. 

Another is that through history there have always been a few cities that were widely known 
as centers of atheism.  Another big theme was that there are two kinds of atheist texts: 
those that argue with passion against the legendary, magical parts of religion, and in 
contrast, those who know all that stuff is hokum and wouldn’t waste time debunking virgin 
birth or stopped suns, but rather discuss the nature of the universe, has it always been 
here? are there others? what started it?  what are we? and find non-theist ways to 
answer.  
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Given that Hecht is also an award-winning poet, prospective readers need not be (too) put 
off by the length of the book. She writes beautifully, and as such the pages seem to just fly 
by. All in all a really excellent complement to the aforementioned Nature Of Technology, 
albeit drawn from the parallel track offered by the titular ‘doubt’. And good enough to 
encourage us to order pretty much everything Hecht has written to date. From such 
material classics are made.  
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Conference Report –  Higher Education Leadership Academy  ‘Shaping Minds’  
 
 

  
 

As described in the conference brochure, “it is a global vision to have universities with 
researchers who are efficient and productive, and such research excellence must be 
accompanied with some kind of economic success. The importance of translating 
research excellence into economic reality is the cornerstone in overcoming financial crisis 
caused by the global recession.” This conference was designed to serve as a platform for 
us to examine the different ways in which universities can support economic growth and 
how they can engage with the emerging technologies to harness their potential benefit and 
build a functioning innovation system. The new and emerging practices, and the 
challenges that face the leaders in leveraging the creativity and innovation required to 
survive and compete in these trying times were discussed by a range of speakers from 
around the world, all expressing in some form the hope that we can create a sustainable 
innovation culture in Higher Education Institutions. 
 

Themes covered during the conference included: 
1 New practices in driving innovation 
2 Organizational creativity and innovation 
• Methods and tools for innovation 
• Measuring and managing innovation 
• Managing virtual innovation 
• Collaboration for innovation 
3 Networks and clusters of innovation 
4 Culture and diversity management in innovation 
5 Entrepreneurship & intrapreneurship 
6 Innovation in teaching and learning 
7 Innovation and global competitiveness 
8 Value creating networks and communities 
 

We were present in order to act as a form of bridge between the academic community and 
industry. In fact, as it turned out, we were the only ‘non-academic’ presenters allowed to 
take the platform. As such, our message – that innovation is a teachable science – was 
treated as something as a surprise to the other messages presented during the two days. 
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Almost without exception, the other speakers’ theme came across as ‘innovation is really 
difficult, help, we’re stuck.’ More specifically, we heard: 
 

• Dr Pegram Harrison from the University Of Oxford in the UK trying to convince 
everyone that the esteemed university was busy re-inventing itself as a forward 
rather than backward looking place of learning. The bulk of his presentation 
seemed to be a thinly disguised advertisement for the Oxford ‘Entrepreneurial 
Leadership’ programme being run for university senior executives. That the good 
doctor demonstrated zero knowledge about either innovation or entrepreneurial 
leadership didn’t seem to worry the audience (of over 100) too much. Probably 
because they were still looking at the beautiful photographs of historical Oxford, 
and dreaming how good the university’s name would look on their business cards. 
A bit depressing really. 

• Things didn’t get too much better when Professor Danny Sansom from the 
University of Melbourne took the floor. Although he did admit that the university 
system was about a century out of date for the needs of modern society. The 
Professor’s main theme, then, was that the job of universities was to get good at 
the ‘invention’ part of the innovation story, and to then hand over to someone else 
to do the commercialization parts. He called for a ‘sweet-spot’ between university 
and industry. Coming as it did right before our presentation, we couldn’t help feeling 
a little smug when we put up this picture at the start of our session: 

INDUSTRY ACADEMIA

 
 

• Dr Peter Eckel from the American Council Of Education gave the same impression 
as Professor Sansom; that the US education system was also in the dark when it 
came to knowing how to solve the innovation/academia dilemma. When I quizzed 
Dr Eckel about Clayton Christensen’s recent book about disruptions in (or rather to) 
the academic world, that he’d never heard of either the book or Dr Christensen 
should send more than a few alarm bells ringing… 

 

..which is probably, when I look back on it, the main thing to emerge from the conference. 
According to Christensen, over the course of the next 10-20 years over 80% of ‘education’ 
will be happening outside what is currently known as the formal education sector. That this 
conference was attended almost exclusively by those that are about to be disrupted, it was 
sad to see how blind they all were to either the problem or that they’re going to still be 
debating the subject even after they’ve been superseded by those more qualified to teach 
in the coming ‘continuous innovation’ world. The future might be bright, but not for 
everyone. Universities beware, ‘innovate or die’ applies to you too, and so far you’re not 
even, on the evidence of this conference at least, able to formulate the right problem. 
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Investments –  Superhydrophobic Materials 
 
 

 
 

Researchers in Australia and the UK are flying the idea that insect wings could act as a 
model for making self-cleaning, frictionless, and superhydrophobic materials. They discuss 
the latest developments in their laboratories in a forthcoming issue of the International 
Journal of Nanomanufacturing. 
 

Insects are incredible nanotechnologists. The surfaces of many insect wings have evolved 
properties materials scientists only dream of for their creations. For instance, some wings 
are superhydrophobic, due to a clever combination of natural chemistry and their detailed 
structure at the nanoscopic scale. This means that the wing cannot become wet, the 
tiniest droplet of water is instantly repelled. Likewise, other insect wing surfaces are almost 
frictionless, so that any tiny dust particles that might stick are sloughed away with minimal 
force. 
 

Now, Gregory Watson of the James Cook University, in Townsville, Queensland, working 
with colleagues there and at Griffith University, and the universities of Queensland, and 
Oxford, are hoping to mimic these properties by using the surface of insect wings as a 
template for producing plastics, or polymeric, materials with novel surface properties. 
If they are successful, they might then develop self-cleaning, water-resistant, and friction-
free coatings for a wide range of machine components, construction materials, and other 
applications, including nano- and micro-electromechanical systems (NEMS and MEMS) 
and lab-on-a-chip devices for medical diagnostics and environmental sensing. 
 

The team has carried out atomic force microscopy analysis of the surface of insect wings 
in order to determine the forces with which fine dust particles stick, or rather don't stick to 
the wing. That work confirms that only very small forces, just a few billionths of a Newton 
(2 to 20 nanonewtons) are needed to shed nanoscopic dust particles. 10 Newtons is the 
approximate force exerted by a 1 kg bag of sugar sitting on a kitchen work surface 
because of gravity. 2 nN is equivalent to the downward force of 100th imposed by a single 
grain of sugar. 
 

"Many of the surfaces demonstrate superhydrophobic properties and will not only reduce 
the effects of contact with surfaces but also promote a self-cleaning function for removing 
foreign bodies," the team explains.  
 

With that data in hand, they then used wing membrane as a "natural template" to cast a 
polymer surface and so duplicate the surface structure of the wing in PDMS, 
polydimethylsiloxane, the same type of silicone gel used in breast implants. One of the 
advantages of this approach is that no prior "design" of the surface of the material is 
needed and so the team can exploit the enormous diversity of surface types from different 
insects and so produce materials with specific characteristics. 
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Generational Cycles –  Battlestar Galactica 
 
 

“Fleeing from the Cylon tyranny, the last Battlestar, Galactica, leads a rag-tag fugitive fleet on a 
lonely quest to a shining planet known as Earth.” 

 
People of a certain age tend to have something of a soft spot for the TV series Battlestar 
Galactica. Firstly for the somewhat mediocre (in a good way!), low-budget original version 
first screened back in the period between 1978 and 1980, and more recently for the five 
seasons of high-tech, sexed-up Galactica finding its way onto our screens between 2004 
and 2009. Here’s what the story looks like when plotted onto the generational cycles 
timescale map: 
  

 
 

Although it was often described as a Star Wars rip-off when first screened back in the late 
seventies (actually, when the Star Wars makers tried to sue, they failed), there is little 
doubt that the series served a need for the youngsters desperate for something to watch 
while waiting for the next Star Wars movie to appear. As illustrated on the generation map, 
those youngsters were early ‘rag-tag fugitive’ Gen X’ers. 
 

What’s interesting looking at the gap between the original and current versions of 
Battlestar Galactica and trying to understand why it was as long as it was is how, as much 
as anything, the current series is targeted at the same Gen X’ers as the original. Only now 
those viewers are the parents of a new generation of fans. So while the current series is 
very definitely a big hit with that new generation of now Gen Y youngsters, there’s much to 
attract the show to their parents. Particularly their male parents: the original was never 
quite so raunchy as right now. 
 

There were attempts to resurrect the show prior to 2004 – in 1998, 1999 and 2001 – but 
all of them failed. Looking at the timescale map again, the reason they did fail and the 
2004 version became such a big hit is that it was only after 2004 that the right combination 
of Generation X nostalgia and Generation Y being old enough to understand appeared. 
Frak!
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Biology –  Capuchin Monkey 
 
 

 
 
Imagine seeing a group of wild monkeys in a remote forest of Brazil using rocks and 
stones to forage for food. The recent BBC TV series ‘Life’ has revealed new levels of 
ingenuity in how Brazilian capuchins able to crack palm and other tough-husked foods. 
Back in 2004, the capuchins had already been spotted in their remarkable selection and 
use of tools. That study, which was led by University of Georgia psychologist Dorothy 
Fragaszy, was the first to document tool-use behavior in an entire population of wild 
capuchins. 
 

"This type of tool use is a very sophisticated behavior," said Fragaszy, "it has never been 
witnessed in a group of wild monkeys before," she said. "There have been some isolated 
incidents, but no routine tool use in a wild population." 
 

In captivity, tool use is quite common among capuchins.  But to determine whether the 
behavior exists in the wild, Fragaszy traveled to Brazil. Her National Science Foundation 
(NSF)-funded exploratory visit took place in early September 2003 at a biological reserve 
controlled by Fundação BioBrasil in a dry woodland area in northeastern Brazil, an 
ecotourism site noted for its populations of rare macaws. 
 

"We confirmed that the monkeys were wild. We surveyed the area for lithic (stone) 
artifacts showing evidence of the nut-cracking activity," said Fragaszy. From a blind built 
15–20 meters from one of the nut-cracking sites frequented by the capuchins, Fragaszy 
and the team observed a group of wild capuchin monkeys (Cebus libidinosus). The area 
seemed to offer scarce food resources, especially in a dry season. It contained natural 
vegetation and, scattered across the site, boulders and exposed rocks that the capuchins 
used as anvils. 
 

"We surveyed the area and measured the weight of the hammer stones. Our original 
estimate was 470 grams (16.6 ounces), but on our next trip, funded by National 
Geographic Society and the L.S.B. Foundation, we found that they were actually over a 
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kilo. Adult capuchin monkeys weigh 3-4 kilos (6.6-8.8 pounds), so they are lifting a third 
and sometimes a half of their body weight!" 
 

The research in Brazil revealed some interesting findings about the level of sophistication 
in tool use by the Brazilian capuchins. "There are a number of ways nuts can be cracked 
wrong," says Fragaszy. "There are several relations that need to be done in the right 
order. The monkey must put the palm nut on a flat rock or 'anvil' and set it so that it 
doesn't roll off. Then the monkey must pick up another stone, the 'hammer,' that is heavy 
enough to crack the nut, but not so heavy that the monkey can't lift it," she adds. "Then the 
monkey must aim and strike the nut with enough force to crack it." The monkeys have also 
been observed selecting for hardness as well as size of their hammer rocks. 
 

"The monkeys need to be able to crack the nuts and get the food out of the shells. They 
use hammer stones to do this. And it seems that this behavior appears all year round." 
"In humans, hammering is ubiquitous," says Fragaszy. "Percussive tool use, or hitting 
things, is even seen in early human history. Everyone hammers. I study how humans 
learn to use objects as tools, as well as how monkeys learn to." 
 

There is, however, one notable difference in the research on capuchin monkeys, 
according to Fragaszy. "There is no evidence of teaching. The juvenile monkeys share the 
propensity to explore objects in a percussive fashion, as children do. They explore, but 
they are not effective," she said."The effective behavior only appears in mature capuchins. 
The juveniles are interested in the activity, they play lifting stones and pounding things, 
they try to crack one nut with another, but they are not strong enough to crack the nuts 
with the stones." 
 

If Fragaszy’s findings weren’t enough, what the 2009 BBC series went on to reveal was 
that merely hitting carefully placed nuts with carefully chosen rocks wasn’t always 
sufficient. In such situations, the capuchins have added several more layers of 
sophistication to their nut-cracking behavior: 

1) They first peel the soft outer skin of the nut 
2) They then bury the nuts in the ground and leave them for around a week 
3) Nuts are then recovered and tested to see which ones have become openable 
4) The ones that are deemed ‘ready’ are then taken to the ‘anvil’ and only then 

does the rock-wielding opening process begins 
 

This process suggests a quite extraordinary brain capacity. From a contradiction 
perspective, we might map what the capuchins are doing as the desire to increase their 
productivity, while lacking the strength or ability to generate sufficient force to open the 
nuts. Here’s what the Matrix has to say about how others have tackled similar problems: 
 

 
 

All in all, the Matrix recommendations are highly consistent with the capuchins’ behavior, 
namely the incorporation of actions prior to the nut cracking activity (Principle 10, Prior 
Action) and the combination of multiple such actions (Principle 5, Merging). I wouldn’t be 
too surprised, on this evidence, to learn that the capuchin’s hadn’t actually read the Matrix!  
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Short Thort 
 
 
 

DO
?

PLAN

FIRE-
FIGHT

Insufficient Planning

Doing The Wrong Thing

Fire-fighting

I get to be the hero

Fire-fighters Light Fires

 
 

A fire-fighting culture turns into a downward spiral  
leading to even more fire-fighting the moment fire-fighters are made into heroes. 

‘Fire-fighters light fires’ is both the start and the end of such spirals. 
 
 

 

News 
 
Making Innovation Work 
The Malaysia SI team is happy to announce this 2-day conference in Kuala Lumpur on 26 
and 27 January. Sponsored by the prestigious Universiti Teknologi Malaysia and featuring 
an illustrious panel of speakers (and us) the event looks set to make a 100+ delegate 
splash to start 2010: 
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Fundamental Design Method 
Although it looks like the first of our planned series of Ted Matchett’s amazing books won’t 
get published this side of the Christmas holiday (insert image of overloaded printer here), 
it is confirmed that we’ll be running the first of what we hope will become a series of 
workshops on FDM on 15 April. Assuming TRIZCON ever gets around to announcing 
when their 2010 conference will be, we’ll also be presenting an FDM-based paper there 
too. Fingers-crossed that interest is sufficient to allow us to get the second book in the 
series – ‘The Road To True Professionalism’ – to print. 
 
 

TrenDNA DE 
Work continues a pace on the German edition of the TrenDNA book, now subtitled ‘Trends 
von morgen – für Innovationen von heute‘. Interesting too to note some of the striking 
differences between the two sets of trends. No ‘Snowed-Under Slobs’ in Germanic 
countries? Expect a paper or two explaining this and other differences in the coming 
months. 

trenDNA
Trends von morgen –

für Innovationen von heute

Darrell Mann
Viktoria Flechl  

 
Matrix2010 DE 
The surge in interest in SI work in Germany means that we have already been able to 
secure a deal to have the new Matrix2010 book published in German. The aim is to have 
this German edition available in time for the TRIZ Kongress in mid-June 2010. 
 
 

New Projects 
This month’s new projects from around the Network: 

Oil/gas – technology eyes-on-the-world 
Oil/gas – invent-to-order 
Pharma – custom software and kick-start projects 
Medical devices – future technology strategy study 
Medical devices – eyes-on-the-world 
FMCG – ‘sweat-the-asset’ cost reduction study 
Heavy Industry – workshop series 

 
a peaceful and prosperous 2010

to all of our readers

thanks for your support  


