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The Three-Legged Stool Of Innovation  
 
 

 
Here at SI Towers we spend a lot of our time thinking about why so many innovation 
attempts end in failure. The invariable answer, unfortunately, is ‘many reasons’. In recent 
times the issue has become more complicated for us because we’ve become involved in a 
number of government projects in which politicians and their advisors have been trying to 
make sense of the government’s role in fostering (or rather ‘not hindering’) innovation. 
This article attempts to relay some of the thinking that has emerged from the work we’ve 
been doing. 
 

In our usual ‘standing on the shoulders of giants’ manner, we have noted several in the 
TRIZ community – and particularly those in the academic sector – promoting the idea of a 
three-legged stool of innovation. Perhaps not surprisingly, given who has been presenting 
the model, ‘education’ or ‘knowledge’ is one of the three legs of the stool. The academic 
world, the model tries to say, is an essential part of the innovation story. The other two, as 
illustrated in Figure 1, are traditionally viewed as the ability to translate (‘realise’) the 
knowledge into a real product or service and the ability to communicate (‘market’) the idea 
to the world. 
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Figure 1: The Three-Legged Stool Of Innovation Mk I  

 
What’s great about the three-legged stool analogy is everyone knows that three legs is the 
minimum requirement to achieve a stable structure for the stool. And that the three legs all 
need to be the same length. What’s not so great is that the TRIZ Law Of System 
Completeness dictates that three of anything is not sufficient to define a viable system. 
The Law dictates that we need a minimum of five things. 
 

Well, with this thought in mind, the clear fourth element of the stool is the seat platform on 
top of the three legs. This is the bit that actually provides the main useful function of the 
stool – the thing, in other words, that the customer will sit on. A good way to interpret the 
seat in our analogy is that it represents the direct interface with the ‘customer’. The three 
legs support the seat; the customer sits on the seat. 
 

Four elements is better, but we still don’t have a viable system. To create that, we need to 
add something else. And most sensibly that something else needs to be the ground 
supporting the stool. Given the work we’ve been doing with government bodies, a good 
analogy for the ground the stool sits on is the government or, more generally, the society 
the government is responsible for governing. 
 

Figure 2 reproduces the three-legged stool model, but now including these two additional 
elements: 
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Figure 2: The Three-Legged Stool Of Innovation Mk II  

 
This model now gives us what we hope becomes a more holistic model against which to 
examine the question of why innovation attempts have a tendency to fail. 
 

First up, innovation is about delivering a useful function to a customer. In the stool 
analogy, this means that the customer gets to support their weight on a stable, horizontal 
platform. More importantly, what the model is intended to indicate is that if any one of the 
five elements changes, then it is likely that the overall system becomes unstable. Not 
always, but often: if we ‘innovated’ one of the legs of the stool and simply decided to make 
it from carbon-fibre composite rather than wood, we will still likely have a stable system 
(although, we will probably have to find a new way of attaching this new leg to the seat!). 
However, if, when we innovated, we changed the length of one of the legs (e.g. we 
generate a new piece of technology, or uncovered a new customer insight), then by 
definition, we will only achieve a successful innovation (i.e. stable, horizontal platform) 
provided that the rest of the system changes to accommodate the newly elongated leg. 
There are three main ways in which the rest of the system can accommodate the change 
in length of one leg: 

a) The seat can be recessed or otherwise adapted to accept the longer leg (i.e. the 
customer is required to adapt their behavior to compensate for the imbalance) 

b) The other two legs also change their length by a corresponding amount 
c) The floor is recessed or otherwise adapted to accept the longer leg (i.e. the 

government introduces legislation or policies that compensate for the longer leg) 
 

Hopefully, even a cursory glance at these three options gives an immediate clue why 
innovation can be so difficult. Innovation tends to de-stabilise societal level systems. And 
at a societal level, de-stabilisation is frequently viewed as a bad thing. Customers don’t 
like having behavior changes forced upon them; governments find it very difficult and time-
consuming to dig holes and build mountains to maintain a terrain suitable for the stool; 
and, perhaps most difficult of all, academics (knowledge creators), industrial technologists 
and business people have found themselves, thanks to the (inevitable and necessary) 
specialization that occurred through the 20th Century, largely disconnected from one 
another and therefore more often than not antagonistic towards one another. 
 

What the model is also trying to suggest is that candidate innovators need to seriously 
rethink the job they’ve been tasked with. Innovation, the model tries to indicate, cannot be 
done in silos. A change in one part of the system, even if it turns out not to affect the other 
parts (unlikely), at the very least needs to have the potential impact on the other parts 
examined. 
 

There is a horrible paradox tied up with this issue. We think of it as the ‘fallacy of the 
domain expert’. A couple of data-points before we describe it in more detail: 

i) One government we’ve been trying to work with has devoted a substantial 10-year 
spend devoted to promoting innovation. Now, at the end of year eight, their 
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return on investment is zero: precisely none of the things they have funded have 
come anywhere even close to successful commercialization. 

ii) A second government has also been promoting innovation, but their main route has 
been to go to the academic sector with instructions to ‘go out and 
commercialise’ the research they’ve been doing. In the last six years since this 
instruction first appeared, they too have achieved zero return on investment. 
Lots of incubator units and spin-outs, yes, but no commercial success. 

Why? Because in both cases they have gone into the silos and asked the domain experts 
they found for their opinion. And guess what, the opinions they get back from, say, a 
robotics expert is, ‘yes, you need to spend more money on robotics’. As per the classic 
saying, don’t expect a person who’s salary depends on believing one thing be expected to 
start recommending something that will potentially put them out of work. Domain experts, 
by definition, know their domain. The really horrible part of this paradox – for the 
government bodies at least – is they have to be able to stand up to their masters and 
justify their actions. What politician (or business leader while we’re at it) is going to stand 
up and justify to the electorate that they’re going to do something that goes against the 
‘expert’ advice? Especially in a world where those experts can very easily go to the media 
(who will probably go find them anyway the moment they get even the faintest sniff of 
something that doesn’t fit the prevailing common-sense) and present a compelling case 
that they weren’t listened to when a decision goes against them. Don’t read this the wrong 
way: we absolutely need domain experts. That’s the contradiction. We need them and we 
don’t need them. And we really don’t need them during the innovation phase. We need 
them later, once it has been decided how a given innovation attempt affects the stability of 
the stool. And then during the implementation to re-stabilise the stool. 
 
 

Of course, this can never be the end of the story. Innovation is often slippery as an eel. No 
sooner have the rules been defined, some maverick innovator comes along and re-writes 
them. With this in mind, before we leave this article, it is probably worth looking at two 
additional thoughts on the stool-innovation analogy: 
 
A One-Legged Stool 
Readers will know that there are several simpler alternatives to three-legged stools. We 
can still achieve the desired function of creating a stable seating platform for the customer 
with only one-connection to the ground: 
 

 
 

Figure 3: The One-Legged Stool Of Innovation  

 
This model can and does work provided one of two things happen. One way of making 
this one-legged stool work is for government/society (the ground) to provide a firm anchor 
for the leg. The main problem with this model is that it is very difficult to serve the needs of 
the customer because it is very difficult to make a movable anchor – the seat gets 
anchored in a fixed spot, and the customer has to be told ‘come and sit here’. We might 
think of this as the communism approach to innovation. 
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The other one-legged system is the shooting-stick solution. This is the one that puts a lot 
of the onus for achieving stability onto the customer. It is perfectly possible to sit on a one 
legged chair, provided the sitter does all of the balancing. Coming back to political 
analogies, we might think of the shooting-stick seat design as the ‘consumer-driven free 
market’. We know that communism tends not to work. The recent GFC probably tells us 
that the shooting-stick approach tends not to work either. 

 
A Supported Three-Legged Stool 
Go look at the design of actual three-legged stools, and you will notice that the legs are 
frequently provided with an additional support structure – Figure 4: 
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Figure 4: The Three-Legged Stool Of Innovation Mk III  

 
The main advantage of this design of stool is that it provides a much stronger design, one 
that eliminates a lot of cantilever loads by sharing badly-distributed loads between the 
three legs. It is of course more complicated than the un-supported structure. 
 

Its potential value in this innovation-failure discussion is that this kind of intra-leg support 
structure is largely absent in society at this point in time. The current (Mk II) innovation 
stool sees the connections between the three legs occurring only at the interface with the 
seat (customer) and on the ground (the government/society). Neither of which tends to 
work from an innovation perspective – the customer has little or no ability to get the three 
legs talking to each other, and government is too far away from the customer needs (even 
though in many instances the government is the customer – think of a national health 
service) to be able to make a difference. The evidence of the high innovation failure rate in 
any event seems to provide ample evidence that neither government nor customer can get 
the three legs working together thus far. 
 

What we read into the MkIII stool is that, in the short term at least, because the stool is 
very fragile at the moment, it is probably inevitable that there is a need for support 
structures whose job is specifically to get all three of researcher, realiser and marketer 
talking to one another in a meaningful way. Which, come to think of it, is most likely the 
only sensible way to solve the ‘fallacy of the domain expert’ contradiction – a support 
structure between the three legs creates a new kind of expertise: this time, for the first 
time, one that transcends the silos. 



Subscription 0080: archive  
 

2010, DLMann, all rights reserved 
 

How Good Is My Patent? 
(Part 2: Current And Future Value) 

 

 
One of the most obvious problems in trying to value anything, never mind something as 
intangible as a piece of intellectual property, is that in the final analysis it is only ever worth 
what someone is prepared to pay for it. Just because something is nebulous, though, 
doesn’t mean we shouldn’t try to bring some objectivity to the story. Indeed, many 
governments now demand that organizations include valuation of their intangibles in the 
annual accounts.  
 

Ever since organizations have been subject to these requirements, a seeming industry of 
IP valuers has emerged. Understandably, in any industry, the initial ways in which value 
are measured are crude. Quite sensibly in the case of IP, the manner in which, for 
example, patents are filed lays open many decades of historical data that can be used to 
build ways and means of correlating between IP holdings and financial value. Thus it was 
found that there is a strong correlation between the number of times a given patent is cited 
by other later patents in the same industry domain and the value of that patent. Almost all 
IP valuation methods thus become focused on this kind of historical analysis. 
 

Given the inevitably slow patent process, the citation process is only able to start one or 
two years after a patent is filed. And then, because patent lawyers use a rigorous 
classification structure, a link between one patent and another is only deemed relevant if 
the two exist within the same internationally agreed classification codes. The big problem 
this in turn causes is that it completely fails to take into account that nearly every 
disruptive innovation comes not from a current competitor with an R&D team inventing 
solutions in a race with yours, but from someone outside your industry who realizes that 
their solution better serves the functional needs of your customer. The detergent industry, 
to take a likely up and coming example, busy citing other detergent patents, will be 
disrupted by a textile industry player that creates self-cleaning fabrics.  
 

The IP valuation industry is built on not just inadequate but the wrong foundations. From a 
business strategy perspective it is no wonder that the IP function is almost completely 
divorced  – no leader can sensibly run their business with data that is two years out of 
date and blind-sided to disruptive threat. A patent deemed to have a multi-billion dollar 
value one day may overnight become worthless when a disruptive jump occurs, but the IP 
valuation team won’t know it’s happened until long after it is too late. 
 

Back in the year 2000, we initiated a research programme to overcome these inbuilt and 
fundamental problems with the IP valuation industry. Our focus was on building tools and 
measures for the strategists in the boardroom. Our motivation was to enable leaders to 
answer the following questions: 

1) How much is my IP portfolio currently worth? 
2) How will its value change in the coming months and years? 
3) What are the disruptive threats that could appear from other industries, what impact 

could they have on mine, and what do I need to do about it? 
4) What are the possibilities for me to exploit my existing IP into other industries? 

 

In simple terms, it was all about giving leaders the ability to drive their business by looking 
through the windscreen rather than the rear-view mirror. 
 

As it happens, ten years after the start of the research, the past can do a lot to help us to 
predict the future. Study over three million innovation datapoints, as we now have, and 
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you begin to see that the future is very highly predictable. Or rather it is provided the story 
is split into two parts: where and when. Knowing when a given technology jump will 
happen in the future is very difficult, but knowing where is governed by directions that are 
as close to laws as we’re ever likely to get. Importantly then, if we know the where, we 
have the possibility to create the IP that gives us much more control over the when. Let’s 
have a look at both sides of the where/when story in more detail: 
 
 
The Future ‘Where’ 
One of the simplest ways to spot patterns in the evolution of technical systems is to 
arrange solutions that deliver the same function in chronological order.  The following 
example shows what happens when we do this for a computer keyboard: 
 
 
 
 
 
 
 
Repeat this kind of analysis a few thousand times and a pattern very clearly emerges. It is, 
of course, what TRIZ/SI aware people will recognize as the Dynamization trend: 
 
 
 
 
 
 
It turns out to be one of thirty seven other similar trend patterns, each describing a 
different aspect of how technical systems have evolved. The big advantage this offers is 
that if we take our own system – say we are designing the wing of an aircraft – and see 
that it is not at the end of the trend, then we immediately have a good idea where it is 
likely to evolve in the future. Aircraft wings are currently a ‘jointed system’ (second stage 
of the trend) and are thus highly likely to jump in the future to a ‘fully-flexible’ system. We 
can say this with some certainty because, the trend tells us, tens of thousands of other 
systems have solved conflicts and been successful by making exactly the same jumps. 
 

When we examine a given system – like a wing – relative to the other trends that the 
research has uncovered, we can very quickly derive a snapshot view of how far that 
system has evolved in terms of some kind of universal ‘evolution potential’ measure. In our 
research, we tend to draw such evolution potential maps in the form of a radar chart: 
 

0        1              2           3              4            5
X

Dynamization
Repeat for other trends…

Rhythm Coordination

Controllability

etc

 

 

Immobile
System

Jointed
System

Fully
Flexible
System

Fluid or
Pneumatic

System

Field
Based
System



Subscription 0080: archive  
 

2010, DLMann, all rights reserved 
 

The Future ‘When’ 
Knowing where things will evolve in the future represents a good start in terms of an IP 
valuation capability, but in order to give sensible strategic information, we also need to be 
able to acquire an objective means of assessing the when. The outcome of our research 
into this timing question has revealed two key factors: 

a) How quickly the industry has been jumping in the past, and,  
b) How many hierarchical levels exist between the current system type and a future 

‘ideal’ state. 
 

We can examine the second of these two by looking at how the forces of competition drive 
all industries towards more ideal solutions. The following example examines evolution 
within the laundry industry. On the left of the picture are the three main industry players 
together delivering the function ‘cleaned clothes’. On the far right hand side is the ultimate 
solution – the function gets delivered (i.e. the clothes get cleaned in this case) with zero 
cost and zero negative side effects. The ultimate solution – except if you earn a living 
making detergent or washing machines – is that the clothes clean themselves. The 
moment consumers are convinced that such a solution actually works, inherently there is 
no place for either detergent or washing machine anymore. In such a world – which, 
thanks to the competitive pressures within the textile industry, is not too far away – the 
future value of detergent or washing machine IP rapidly tends to zero.  
 

IFR

Today

Achieve the FUNCTION
with zero cost or harm

Detergent
‘clothes clean 
themselves’
(or ‘don’t get dirty’)

Clean-clothes without
water

Clean-clothes without
detergent
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dry-cleaning

Clean-clothes without
machine

Machine

Textile

 
 

The main point here is that, as illustrated by the cone in the picture, system evolution is 
convergent, and in a convergent world there are inevitable losers. And moreover given a 
choice between detergent, machine or textile, it is extremely clear that there is a hierarchy 
with textiles at the top, then machines then detergents. A washing machine that cleans 
clothes without detergent is likely to displace even the best detergent, just as, in turn, even 
the best washing machine will not prevail over a self-cleaning textile fabric. As is usually 
the case, the threats to an industry tend to come from outside the industry.  
 

It is relatively easy to construct this kind of conical evolution map for any industry in order 
to establish the hierarchy of winners and losers. What we still haven’t worked out at this 
stage is when a player is likely to take-over a player lower down the hierarchy. The timing 
calculation is long and involved, depending to a high degree on the whims of the end 
customer. We can, however, make a significant step towards the timing answer by 
examining the rate at which an industry has been making jumps in the past. 
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The way we do this involves the evolution potential concept again. Only to obtain timing 
information, it is necessary to see how quickly systems at each hierarchical level are 
making jumps along each of the trends: 
 

Time

Log

(Evolution

Potential

Usage)

1888 1990

Trend-jumps per year

 
 

Knowing then that, say, the textile industry can be expected to make a step-change jump 
every five or so years (not quite this simple since we typically have to draw the jump-rate 
picture on a logarithmic scale), then we have a much clearer idea of how much longer the 
washing machine and detergent industries have before they become redundant. 
 
 

Towards A Future-Focused IP Quality Measurement Capability 
The above tools and measurement methods provide an objective means of calculating the 
likely ‘where’s and ‘when’s of an industry and the IP held within that industry. The 
calculation, however, still requires a deal of creative thought and involved analysis. A 
typical analysis for an IP family will take around 4-6 weeks to answer the questions 
detailed earlier in this article and in the first part and its examination of the ‘level’ of 
invention. The process is made possible thanks to having a database of three million radar 
plots and previous analyses, but it is not exactly an interactive analysis that permits live 
scenario planning activities to take place. 
 

In order to solve that particular problem, we have built a number of fully automated IP 
value assessment algorithms built on the findings accrued from the three million data-
points. Because the measurement needs to be future-focused rather than historical, we 
have deliberately ignored the traditional measures of IP quality like citations and 
classifications. Instead, we have built search tools that take advantage of evolution trend 
information like the earlier ‘dynamization’ trend. By semantically searching through the IP 
database looking for functional use of words like ‘joint’, ‘flexible’, ‘pneumatic’, ‘field’, etc it 
is possible to rapidly assess the maturity and number of jumps that a current solution 
hasn’t made yet. 
 

The output from the machine assessment measures IP against two important dimensions; 
the first looking at its current strength; the second looking at future potential: 
 

Current Value Index – in this dimension we mine, for example, patent text looking for use 
of key-words that make the solution easy to circumvent. We have also identified a number 
of other correlating ‘strength’ factors such as number of independent Claims, length of 
Claim text, presence of quantified data, Level of invention, etc. 
 

Future Value Index – this dimension very specifically uses the aforementioned trend 
keywords, but we also make a semantic search looking for function words in order that we 
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can establish a hierarchical position of the IP under investigation relative to a universal 
hierarchy of functions. 
 

The resulting output is typically plotted as follows: 
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The plot divides the IP world into four distinct domains: 
Duds – these are the solutions that deliver little or no value to the organization either 
currently or in the future, and as such are candidates for not spending more money 
preserving. 
Rembrandts – are solutions that have little current value, but have potentially high value in 
the future due to the possibility that the technology may be transferred to other domains, 
or the solution is likely to take over the function of something lower in the universal 
function hierarchy. 
Blindsiders – these are simultaneously the most valuable of an organizations current 
assets, but due to their low future value index are the ones most likely to blind-side an 
organization to future disruption by alternative technologies or higher level functional 
solutions. 
Stars – these are the solutions with both a high current and future value index. These are 
patents that are particularly well written and have anticipated as many of the future trend 
jumps as are achievable with current capabilities.  
 

The main purpose of the output is to first of all benchmark the IP of different players within 
an industry, or within a certain function. Looking within the portfolio for an organization, it 
is then aimed at providing portfolio management information – which are the things that 
can be dropped, ring-fenced or nurtured for example. Because the analysis is forward 
looking, its biggest value comes when used in conjunction with the trend information. In 
this role, it becomes possible for inventors and IP generators to assess the Future Value 
Index of a patent application before it is submitted. In this way, a piece of IP with a low 
score can be identified early and the inventor is able to look at the un-exploited trend 
jumps and determine which should then be incorporated into the invention disclosure. 
 

It is still early days for this kind of forward-looking IP measurement tool, and as such the 
algorithms are still being optimized over the course of a series of client engagements. 
Even in its current form, however, we believe that it already delivers previously unheard of 
levels of strategic capability to leaders. Just as we might not like what we see when we 
look through our windscreen, it has to be a better way of driving than spending the whole 
time looking in a rear-view mirror.  
 

(Interested readers may like to check out the new – ApolloSigmaIP – valuation tool on the website) 



Subscription 0080: archive  
 

2010, DLMann, all rights reserved 
 

Humour –  The Grown-Up Baby On Board 
 
 

 
 
‘Baby on Board’ warning stickers began appearing in the backs of family saloon cars 
around the time that Generation Y babies began to be born. The stickers serve as an 
iconic indication of the word ‘protected’ that has come to symbolize the childhood of this 
most precious of generations. The sign has always been an iconic symbol, too, of the 
pathetic-ness of their parents (does any driver drive differently upon noticing one of these 
signs?) which is why in turn the generation is the way it is now. 
 

Now that all of the protected Generation Y youngsters in the UK are past ‘Baby On Board’ 
age it is interesting to note how the ‘Baby On Board’ phenomenon has aged with them. 
Here’s what the story looks like when mapped onto one of our generation time maps: 
 

 
 
Generation Y babies grow into Princesses (‘cheeky monkeys’ for the boys), who, upon 
obtaining their driving licenses and entering the ‘heroic’ period of their lives become 
hedonistic porn icons. In their X-Factor/Idol dreams.



Subscription 0080: archive  
 

2010, DLMann, all rights reserved 
 

Patent of the Month – Liquid Crystal Power Generation 
 
 

Created in 1965, the Liquid Crystal Institute at Kent State University has become home to 
world-class researchers and scientists, has attracted millions of dollars in Federal, State 
and other funding support, and is responsible for numerous discoveries and patents. April 
6 saw another important milestone in the work of the team when their liquid crystal power 
generation invention was granted US patent 7,692,731. 

In an unusually readable invention disclosure, here’s what the inventors have to say about 
their discovery and the surrounding art: 

The present exemplary embodiments relate to the generation of electric power using liquid 
crystals. It finds particular application in conjunction with the generation of power via the change of 
dielectric properties of liquid crystals, and will be described with particular reference thereto. 
However, it is to be appreciated that the present exemplary embodiments are also amenable to 
other like applications.  
 

In recent years, there has been a well documented need for the small-scale generation of 
electrical power to power personal electronic devices. Various materials and compositions have 
been used in devices designed to convert between mechanical and electrical energy.  
 

Several "smart materials" have been used to convert between electrical and mechanical energy 
with limited success. These smart materials include piezoelectric ceramics, shape memory alloys 
and magnetostrictive materials. However, each smart material has a number of limitations that 
prevent its broad usage. Certain piezoelectric ceramics, such as lead zirconium titanate (PZT), 
have been used to convert electrical to mechanical energy. While having suitable efficiency for a 
few applications, these piezoelectric ceramics are typically limited to a strain below about 1.6 
percent and are often not suitable for applications requiring greater strains than this. In addition, 
the high density of these materials often eliminates them from applications requiring low weight. 
Irradiated polyvinylidene difluoride (PVDF) is an electroactive polymer reported to have a strain of 
up to 4 percent when converting from electrical to mechanical energy. Similar to the piezoelectric 
ceramics, the PVDF is often not suitable for applications requiring strains greater than 4 percent. 
Shape memory alloys, such as nitinol, are capable of large strains and force outputs. These shape 
memory alloys have been limited from broad use by unacceptable energy efficiency, poor 
response time and prohibitive cost.  
 

It is known that if a capacitor is charged, and the capacitance is then changed by pulling the 
charged plates apart, mechanical work is done and electrical energy is produced. This is the basis 
of existing `heel-strike generators` using elastomer capacitors. The use of electroactive polymers 
in the fabrication of devices to convert between mechanical and electrical energy is disclosed in 
U.S. Pat. No. 6,545,384 to Pelrine et al. and related patents. These patents disclose polymers that 
convert between electrical and mechanical energy. When a voltage is applied to electrodes 
contacting a pre-strained polymer, the polymer deflects. This deflection may be used to do 
mechanical work. Similarly, when the polymer deflects, an electric field is produced in the polymer. 
This electric field may be used to produce electrical energy.  
 

Liquid crystal cells, such as those used in displays, are also capacitors, with capacitance 
determined by the thickness and area of the film and by the dielectric permittivity of the liquid 
crystal material. The dielectric permittivity in turn depends on the liquid crystal orientation; its 
effective value can be changed by changing the director orientation. The director orientation of the 
liquid crystal can be changed in several ways. One way to change the director orientation is by 
mechanical means, which thereby induces a flow of the liquid crystal. This can be accomplished in 
a number of ways, such as by reducing the separation of the plates or by mechanical shear 
(moving one plate relative to the other one) or by creating a pressure difference between two 
edges of the film.  
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In liquid crystals, there is coupling of the flow and director rotation. Flow reorients the director, and, 
conversely, director reorientation induces flow. When flow is induced in a liquid crystal, the flow 
induced director reorientation results in a change of the capacitance of the cell. For example, if the 
liquid crystal molecules are oriented initially perpendicular to the film surfaces of the liquid crystal 
cell, shear flow will typically reorient them so that they become almost parallel to the surfaces. If 
the dielectric constant is larger in the initial configuration then in the final one, as is the case for 
materials with positive dielectric anisotropy, the capacitance of the cell will decrease with shear.  
 
If the capacitor is initially charged to a voltage V.sub.o, the reorientation due to shear will cause 
the voltage to rise. Alternately, if a dc voltage is applied to the capacitor, say from a battery, the 
shear induced reorientation will result in an electric current flowing into the voltage source, 
charging the battery. When the flow stops, there is no shear and the director relaxes to its original 
configuration. This enables periodic repetition of the above process.  
 
In accordance with one aspect of the present exemplary embodiment, there is provided a device 
for generating electrical energy, the device including a liquid crystal cell arranged in a manner 
such that the capacitance of the liquid crystal cell may be altered by mechanically changing the 
dielectric properties of the liquid crystal by reorientation of the liquid crystal director. 

 
 

We can map the liquid crystal solution to SI in a couple of ways: From a contradiction 
perspective, the basic problem solved is the desire to increase power output being 
thwarted by lack of strain capability in the traditional piezoelectric materials (power versus 
length of stationary object – since strain is measured as a non-dimensionalised linear 
dimension). Here’s what that conflict looks like on the Matrix, noting the recommendation 
of Principle 29, ‘fluids’: 
 

 
 

The second, perhaps more useful way to think about the invention is that, in the switch 
from ‘flexible’ solid to liquid, micro-power generation just made a very significant 
(predictable) jump along the crucial Dynamization trend. Either way, something important 
just happened here. Here’s hoping the inventors get to make a difference with what 
they’ve achieved. 
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Best of the Month – Direct Water Splitting 
 
 
Something a little bit different this month given that we didn’t find anything in the business 
and management literature worthy of either your money or your time. So, instead, we 
delve into the heady waters of the Journal Of Physical Chemistry for what we hope will 
offer some stimulating food for thought in terms of a potentially very impressive technology 
advance. This one was, in fact, on the verge of making it into our ‘investment of the month’ 
slot, but sense finally prevailed when we considered how far away from the market the 
work of researchers at the University of Wisconsin might be. ‘Direct Water Splitting 
Through Vibrating Piezoelectric Microfibers in Water’ by Kuang-Sheng Hong, Huifang Xu, 
Hiromi Konishi, and Xiaochun Li was published in the March 2 edition of the Journal. 
 

Here’s an extract from the paper, and hopefully the reason you might want to go and get 
hold of a copy: 
 

We propose a mechanism, a piezoelectrochemical effect for the direct conversion of mechanical 
energy to chemical energy. This phenomenon is further applied for generating hydrogen and 
oxygen via direct water decomposition by means of as-synthesized piezoelectric ZnO microfibers 
and BaTiO3 microdendrites. Fibers and dendrites are vibrated with ultrasonic waves leading to a 
strain-induced electric charge development on their surface. With sufficient electric potential, 
strained piezoelectric fibers (and dendrites) in water triggered the redox reaction of water to 
produce hydrogen and oxygen gases. ZnO fibers under ultrasonic vibrations showed a 
stoichiometric ratio of H2/O2 (2:1) initial gas production from pure water. This study provides a 
simple and cost-effective technology for direct water splitting that may generate hydrogen fuels by 
scavenging energy wastes such as noise or stray vibrations from the environment. This new 
discovery may have potential implications in solving the challenging energy and environmental 
issues that we are facing today and in the future. 
 

Clearly when the amounts of hydrogen being released is being measured in parts per 
million, there is a long way to go to any kind of sensible commercial system. That said, the 
solution in its currently un-evolved state already bears all the hallmarks (ultrasound rules!) 
of something with a lot of relatively simple to tap into evolution potential. Reading the 
paper and it transpires that the results achieved so far have effectively been achieved 
using off the shelf equipment. Bring in something better tuned to the actual need – hint: 
the authors don’t appear to have taken advantage of the biggest resources of all (the 
resonant frequency of either the water or the fibers) – and this could very easily become 
something that heads us very much in the direction of transformational. That’s 
‘transformational’ in a global sense. 
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The researchers, led by UW-Madison geologist and crystal specialist Huifang Xu, grew 
nanocrystals of two common crystals, zinc oxide and barium titanate, and placed them in 
water. When pulsed with ultrasonic vibrations, the nanofibers flexed and catalyzed a 
chemical reaction to split the water molecules into hydrogen and oxygen. 
 

When the fibers bend, asymmetries in their crystal structures generate positive and 
negative charges and create an electrical potential. Smaller fibers bend more easily than 
larger crystals and therefore also produce electric charges easily. So far, the researchers 
have achieved an 18% efficiency with the nanocrystals, higher than most experimental 
energy sources. 
 

Because the fiber and plate sizes can be tuned, said Xu, even small amounts of 
mechanical noise—such as a vibration or water flowing—could bend the fibers and plates. 
With the right technology, Xu envisions this method being useful for generating small 
amounts of power from a multitude of small sources—for example, walking could charge a 
cell phone or music player and breezes could power streetlights. Now that’s what I call 
‘energy harvesting’. Watch this space… 
 
…or maybe head to the US patent database and have a look at application 20100012479, 
published in January (which does mention resonance, albeit not in its most sensible form). 
Quite an interesting one to invent-beyond! 
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Conference Report –  Hargraves Innovation 2010 Conference  
 
 
Rapidly becoming one of the highlights of the innovation calendar, this year’s Hargraves 
conference was held in Melbourne on 10 and 11 March. This year, close to 200 people 
registered and attended one or both days of the event. Day 1 was the ‘everyone together’ 
day, this time in the wonderful surroundings of the Melbourne Museum. The second day 
then divided into three separate streams, one each on innovation, sustainability and 
leadership. As ever, because the Hargraves Institute positions itself as a cross-industry 
connector, there was a lot of emphasis on sharing of best (and worst – sometimes we 
learn more from what went wrong than what went right) practices from real practitioners. 
Here’s what the Day 1 agenda looked like: 
 

 
 
In terms of quality, I’d have to say that, present company aside, this was the single highest 
quality day at an innovation conference I’ve ever had the pleasure of experiencing. Every 
one of the presentations contained at least some kind of nugget attendees could take 
away and actually do something with. Perhaps most spectacular of the presentations was 
the opener from Australia Post. Or may it just looked spectacular because not everyone 
tends to make an immediate connection between ‘Post’ and ‘innovation’. Especially if you 
live in the UK, where the Royal Mail is about as reluctant to change anything as any 
organization anywhere on the planet outside General Motors. Australia Post, on the other 
hand, managed to fill their allotted time with a seemingly never-ending stream of great 
ideas, and moreover, ideas that had been successfully implemented. Electronic mail 
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needn’t kill mail service: thought about in the right way, as Australia Post have amply 
demonstrated, it can very easily be turned into a very positive resource. All in all a case 
readers should want to look at in more detail.   
 

Next up, highlight-wise was Chris Moore, an IT systems head from the City of Edmonton 
in Canada. Again, not an immediately obvious choice as far as innovation is concerned. 
City government? IT? What was great about this presentation, though, aside from the fact 
that the Powerpoint slides failed and Chris had to basically wing the talk (which he did 
fantastically well considering), was how a previously dysfunctional IT department had 
been transformed into a paragon of forward thinking and ‘making a difference’. An awful 
lot of TRIZ ideas in the transformation that is underway (although clear that TRIZ wasn’t 
used at all), and some real food for thought in terms of finding better ways to engage 
people in change processes. Whether the ideas are transferrable, however, will largely 
depend on people like Chris being in the right place at the right time. Key characteristic: a 
willingness to stand up and say to the masters that even though there is no data to prove 
this is a better way to do things, this is the way we’re going to do it anyway. Bravery in 
other words. Very inspirational. 
 

A cool French accent lay behind the third highlight of the day. And again something of a 
surprise since France seems to lag further and further behind in terms of presence in the 
global world economy. One suspects that Serge Soudoplatoff has responded to this fact 
by doing more work outside France than within. Either way, the key message from his 
presentation, semi-hidden in amongst some neat stories and neater statistics, was that the 
ubiquity of the Internet and the growth of social networking has created an intriguing pair 
of step changes in society: before the Internet, few people knew. Post Internet and the 
system jumps to ‘everyone knows’. And now, post-social-networking, the latest step 
change: ‘everyone knows everyone else knows’.  
 

Alas I wasn’t able to attend the second day. The programme looked great – again with a 
strong bias towards real people reporting real things – and the feedback I heard was 
greater. Really, you need to go and look at the Hargraves website to see for yourself. 
Guaranteed high nugget-quotient. And quite probably a world record highest innovation 
conference nugget-quotient.  
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Investments –  Araya Pictures 
 
 

 
 
 

Perhaps the perfect offering for a cash-poor yet heroic Generation Y, this month’s 
investment suggestion is newly formed Araya Pictures in Australia. And especially their 
mobile-phone film festival, scheduled to happen later in the year. All in all a really great 
concept – encouraging people to make films with zero budget. A level playing field for all 
entrants and an excellent illustration of where ideal final result thinking can take you. 
Which turns out to be pretty close to the mark, given that company CEO, Avnesh (‘Avi’) 
Ratnanesan, has been using a number of TRIZ/SI principles during the evolution of the 
business and the way it engages with the public. These words from Avi himself following a 
re-meeting during my latest trip to Sydney: 
 
 

Contradiction #1: Film festivals are for skilled filmmakers and starts to showcase their 
talents to the audience, but the audience all want to be filmmakers and stars. 
 
With mobile phone filmmaking, the audience can be the filmmaker and/ or star without 
training. You just need a mobile phone and shoot. 
 
Contradiction #2: Filmmakers are usually busy with many projects and want to enter them 
all into festivals BUT submitting to festivals is time consuming -they need to shoot the film, 
edit, burn on to CD, buy envelopes and stamps, go to post office, get registered mail and 
mail it in (and sometimes things get lost in the post!)  
 
With our website, you can submit online, so its easy. 
 
Contradiction #3: Everyone is keen on making a film or telling a story, particularly the 
youth of today (Youtube generation) BUT you need a budget to make a film, at least 
several hundreds of dollars to thousands. 
 
With mobile phone filmmaking, you hardly need any budget as you just shoot it with your 
mobile phone. Our cost of submission is minimal, only $20 for film (less than half other film 
festivals!) and $10 for mobile photography. 
 
Contradiction #4: Cheaper film festivals mean free venues BUT filmmakers and audiences 
want glamour! 
 
Although the price of entry is low, we are holding the Festival Screening Day at the 
prestigious State Theatre at the Sydney CBD. ( because our revenue model is based on 
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sponsorships, rather than entry fees from filmmakers – business model innovation).  So 
the audience gets glamour! 
 
Contradiction #5: The audience want to watch entertaining films BUT this usually costs 
money. 
 
Because of the sponsorship revenue model, we are still providing FREE ENTRY as a 
result. 
 
Contradiction #6: Usually in film festivals, you only get to watch the finalist films at the end 
of the festival BUT the audience are keen to know what quality they are going to get.  
 
With our website, the audience can watch some of the submitted films on the site, which 
keeps them engaged and they will want to see which ones are selected as winners. 
 
Contradiction #7: Sponsors want maximum value from their sponsorship investment into a 
festival, BUT they have to wait until the Final Screening Day to get the audience presence 
and engagement. 
 
Because we show some of the films on our website throughout the contest and even 
before the final screening day, we keep the site hit rate up and increase the value to our 
sponsors.  
 
Contradiction #8: Generation Y want to become HEROES but they are unskilled. 
                                                                                       
With mobile phone filmmaking, they can become their own star / heroes ( much like 
Youtube ) and they don’t need much skill at all as they shoot on a mobile and there are a 
myriad of simple online editing tools (which we direct people to on our site). 
 
Contradiction #9: With film festivals, there are usually only a few winners with big prizes 
BUT every entrant wants to win. 
 
By making the prizes more modest, and having 9 categories instead of just one, we 
increase the chance of entrants winning SOMETHING. Gen Y youth don’t really want the 
money anyway, they more want the glory and recognition from their peers (and media 
coverage, which we provide!). 
 
Contradiction #10: Film festivals are for making Dramas, Comedies, Horrors, etc. BUT 
people video everything these days! 
 
With our 9 categories, we have the usual ones plus some unique ones such as Best 
Phone Journalism (for people who shoot newsworthy pieces), Best Music Video (for the 
shower singers, like Idol) and Best Sports Video (for people who shoot themselves doings 
sport – very big in Australia, and occurs a lot with extreme sport fanatics as well) 
 
 
So there you go, 10 contradictions solved so far using Systematic Innovation and, 
according to Avi, several ,more to come. In the meantime, check out the 
arayapictures.com website. And consider submitting a film. How about a TRIZ/SI inspired 
script in the running for the mobile phone Oscars? You know it makes sense. 
 



Subscription 0080: archive  
 

2010, DLMann, all rights reserved 
 

Generational Cycles – Banning Enid Blyton 
 
 
 
All-time best-selling children’s author, Enid Blyton, has never been the critics’ favourite. 
She is famously attributed to saying she never listened to any critic older than 12 years of 
age. Over the years, the criticism has ebbed and flowed in its ferocity and vigour. Back in 
the mid-1980s the adult criticism was perhaps at its most voracious with, in the UK at 
least, several local government authorities choosing to ban Blyton’s books from the 
region’s schools. Blyton’s work was accused, at the time, of being racist, sexist and a host 
of other untouchable ‘isms. 
 

Today, interestingly, the criticism is at something of an all time low. We say interestingly, 
because one of the other trend patterns we can observe right now are parents being very 
protective (suffocating) of their young offspring. Surely, logic suggests, today of all times 
would be the time when anything potentially poisonous to a fragile young mind would be 
kept well away. 
 

So let’s have a look at that logic through the lens provided by generational cycles. Firstly, 
why were the books ‘banned’ in the 1980s? Well, as the generational map shows, the 
people doing the banning in that period were the first of the grown-up Prophet generation 
(Boomers). These were a cohort that, like their predecessors, had grown up with Blyton’s 
Noddy, the Famous Five and Secret Seven characters. Entering their moralistic power 
years in the mid-1980s was a perfect opportunity to make ‘ism judgements that their 
‘indecisive’ predecessors had failed to do. Events came to a head in 1987 when, bowing 
down to the moralistic pressure, Blyton’s publishers agreed to censor and ‘update’ the 
books. 
 

Okay, so moralistic Boomers might be a reason why the books were banned and modified. 
But why then have those events now disappeared into the mists of time? Perhaps the 
answer to this question begins a little earlier than the mid-1980s Boomer action. In fact in 
1982, when a key event in UK social history was the launch of a fourth national TV 
channel, the not-so-inspiringly named, Channel 4. Channel 4’s broadcasting remit was, 
from the beginning to be ‘edgy’. As a consequence, programme makers were in many 
cases expected to create content that was borderline offensive to older viewers. As it 
turned out, the programmes commissioned for the late-teen and ‘university student’ 
audiences were coming at a time – as shown in the picture – when the new Generation X 
cohort was coming of age. Channel 4 in fact probably has a lot to do with the generational 
differences between Boomers and X’ers. The launch of Channel 4 coincided with and 
encouraged the rise of ‘alternative comedy’. Alternative comedy was defined by Boomer 
comedians as comedy that ‘wasn’t funny’. Which, to a group of abandoned-becoming-
alienated young adults was a perfect reason to like it; anything the previous generation 
didn’t like was good. Irrespective of whether it was funny or not. 
 

So what has this got to do with poor Enid Blyton? Well, on the very opening night of 
Channel 4’s broadcasting history, they had commissioned a group of alternative 
comedians (The Comic Strip) to make a 30-minute Famous Five parody, ‘Five Go Mad in 
Dorset’ (http://www.youtube.com/watch?v=g_TiqoEw4sQ), a programme which, with its 
two follow-ups, came to be seen as all-time TV classics. For those readers that might not 
have had a chance to see Five Go Mad In Dorset, aside from the obligatory lashings of 
ginger beer, the story now featured drugs (the second in the series was not so subtly 
called ‘Five Go Mad on Mescalin’), homosexuality, sexism, racism and a variety of 
subversive acts that would most likely have made Enid Blyton blanche. The Comic Strip 
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took quite the opposite view of the Boomer moralists who chose to ban Blyton’s books a 
couple of years later (one wonders how much Five Go Mad In Dorset helped to influence 
their decision?). In Generation X thinking, Enid Blyton was a more than faintly ridiculous, 
albeit charming and affectionately held relic from a previous age. It was also one 
(Generation X kids also read Blyton when they were growing up) that could see the 
positive as well as the negative side of Blyton’s effect on young minds. 
 

Those self same X’ers have now grown up and are (pragmatically) taking over the power 
positions previously held by their moralistic Boomer counterparts. Consequently – we think 
– the ban and forced censorship of the books is being seen as the ridiculous thing that no 
doubt Blyton also would have seen. Look at critics’ comments today and the main priority 
of schools and parents is getting children to read anything. And in such times, Blyton is as 
good a collection of anything as anything else.   
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Biology –  Serotiny 
 
 

 
 

Serotiny is an ecological adaptation exhibited by some seed plants, in which seed release 
occurs in response to an environmental trigger, rather than spontaneously at seed 
maturation. The most common and best studied trigger is fire, and the term serotiny is 
often used to refer to this specific case. The Australian species Banksia (Banksia serrata 
is illustrated in the above picture) and South African Protea being the two most widely 
known varieties of serotinous plants. The term has also been used in the more general 
sense of plants that release their seed over a long period of time, irrespective of whether 
release is spontaneous; in this sense the term is synonymous with bradyspory. 

Possible triggers include 

• Death of the parent plant or branch (this form of serotiny has been technically 
termed necriscence) 

• Wetting (hygriscence) 

• Warming by the sun (soliscence) 

• Drying atmospheric conditions (xyriscence) 

• Fire (pyriscence) 

• Fire followed by wetting (pyrohydriscence) 

Fire is the most common and best studied case, and the term serotiny is often used where 
pyriscence is intended. Some plants may respond to more than one of these triggers. For 
example Pinus halepensis exhibits primarily fire-mediated serotiny, but responds weakly to 
drying atmospheric conditions. Similarly, some Banksia species are strongly serotinous 
with respect to fire, but also release some seed in response to plant or branch death. 

Serotiny can occur in various degrees. Plants that retain all of their seed indefinitely in the 
absence of a trigger event are termed strongly serotinous. Plants that eventually release 
some of their seed spontaneously in the absence of a trigger are termed weakly 
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serotinous. Finally, some plants release all of their seed spontaneously after a period of 
seed storage, but the occurrence of a trigger event curtails the seed storage period, 
causing all seed to be released immediately; such plants are essentially non-serotinous, 
but may be termed facultatively serotinous. 

The key adaptations of fire-induced serotiny are a cone or woody fruit that provides 
protection from the heat of fire, together with a mechanism by which the passage of a fire 
can trigger seed release. Typically this mechanism is a resin that seals the fruit or cone 
scales shut, but which melts when heated. This mechanism is refined in some Banksia by 
the presence inside the follicle of a winged seed separator which blocks the opening, 
preventing the seed from falling out. Thus the follicles open after fire, but seed release 
does not occur. Wetting of a follicle causes the wings to pull together, and then reflex back 
out again as the follicle dries. The seed separator thus acts as a lever against the seeds, 
gradually prying them out of the follicle over the course of one or more wet-dry cycles. The 
effect of this adaptation is to ensure that seed release occurs not in response to fire, but in 
response to the onset of rains following fire. 

The sophisticated process evolved by these Banksia represents the resolution of a whole 
series of conflicts and contradictions. Here’s how we might map the basic problem of 
surviving fire: 

 

Interestingly in the list of recommendations produced by the Matrix are all of the strategies 
deployed by the Banksia, namely: 

• The use of melting of resin as a means of causing the seed pod to open (Principle 
36, Phase Transitions) 

• The use of the winged seed separator to prevent the seed from falling out 
immediately after the fire causes the pod to open (Principle 24, Intermediary) 

• The use of subsequent rain to cause the seed separator to release the seed 
(Principle 10, Prior Action and Principle 29, Fluids) 

Serotiny can be understood as an adaptation to an environment in which fires are regular, 
and in which post-fire environments offer the best germination and seedling survival rates. 
In Australia, for example, fire-mediated serotiny occurs in areas that are not only prone to 
regular fires, but also possess oligotrophic soils and a seasonally dry climate. This results 
in intense competition for nutrients and moisture, leading to very low seedling survival 
rates. The passage of fire, however, reduces competition by clearing out undergrowth, and 
results in an ash bed that temporarily increases soil nutrition; thus the survival rates of 
post-fire seedlings is greatly increased. Similar pressures apply in Northern Hemisphere 
conifer forests, but in this case there is the further issue of allelopathic leaf litter, which 
suppresses seed germination. Fire clears out this litter, eliminating this obstacle to 
germination. 
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Short Thort 
 
 

Likelihood of completing a goal: 
If you hear an idea – 10%  

If you decide to do it – 25% 
If you decide when you’re going to do it – 40% 

If you plan how you’re going to do it – 50%  
If you tell someone you’re going to do it – 65% 

If you set up a time to report back to that person on how you did – 95% 
 

 

 

 
 
 

News 
 
UK TRIZ Forum#2 
The agenda for the May 13 Clevedon event has now been finalized and circulated to 
participants. Looking like another rip-roaring collection of papers, and hopefully a decent 
sized crowd to network with. Details as ever on the website Diary page. 
  
 

MIMOS IP Convention 
We will be presenting a pair of papers at the upcoming IP convention being hosted by 
MIMOS, the Malaysian R&D organisation that functions as an advisor to the Malaysian 
Government on technologies, policies and strategies relating to technology development. 
The event will take place in the middle of July. Details again on the Diary page. 
 
 

Certification 
Congratulations to the 12 delegates at Dulux Australia that have now been accredited at 
Practitioner level. A great collection of case studies that we hope will deliver every 
success to both team and company. 
 
 

Korea 
April saw us signing up a cooperation agreement with Korean consulting organization, 
KMAC. With over 250 employees, the organization is one of the largest and most 
successful improvement and innovation consulting companies in the Republic. The 
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relationship will focus initially on developing and serving the growing market for ‘Business 
TRIZ’. 
 
 

Innovation Roadshow 
We will be working with partners at the Hargraves Institute to take an innovation network 
roadshow out on tour later in the year. The tour is so far expected to take in Australia, New 
Zealand, Canada and Singapore. The date for Singapore is set for November 9. Other 
dates will be finalized in the coming weeks. The primary aim of the roadshow is to 
demonstrate the benefits of peer-networks in and around the innovation space.  
 
 

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

Food – Eyes on the world 
IT – certification training programme 
Medical devices – strategic study 
Legal – training programme 

 Automotive – strategic study 
 
 


