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Innovation Capability Maturity & Complexity 

 

 
 
 
To paraphrase Leo Tolstoy, ‘all happy enterprises are alike; each unhappy one is unhappy 
in its own way’. About six months ago now (time flies!) we assembled our first version of 
the Complexity Landscape Model (CLM) (Reference 1). The article has since spawned a 
number of others, notably – at least as far as this article is concerned – one describing the 
‘Resilience Zone’ area of the Landscape (Reference 2) – Figure 1.  
 

SIMPLE

Your External Environment 

Your

System

COMPLICATED COMPLEX CHAOTIC

C
H

A
O

T
IC

S
IM

P
L

E
C

O
M

P
L

IC
A

T
E

D
C

O
M

P
L

E
X

Disintegration Line

RESILIENCE

ZONE

AntiFragile Line

Golden

Triangle

Operational

Excellence

 
Figure 1: Complexity Landscape Model, ‘Resilience Zone’ & Golden Triangle 

 

The big idea behind the Resilience Zone is that any organisations positioned within the 
Zone possesses sufficient ability to change to accommodate the possible range of 
changes that might be expected to occur in their surrounding (market and societal) 
environment. The best place of all for an organisation to be is in the ‘Golden Triangle’ part 
of the Resilience Zone, since this is a place where the people within the organisation 
understand and possess the requisite skills to deal with the innate complexities of the 
surrounding world in which they live (Reference 3). The most usual place for an 
organisation to target, on the other hand, is the Simple-Simple ‘Operational Excellence’ 
triangle. Keep It Simple, Stupid… because thereon lays maximum efficiency. Or so says 
F. W. Taylor and any efficiency consultant that stepped in to his wake. 
 

So much for theory. What we know from preliminary measurements (we still owe readers 
the article on how to measure where they sit on the Landscape!) is that the large majority 
of enterprises do not sit within either the Golden Triangle, the Operational Excellence 
triangle or the Resilience Zone. Rather, they sit in the big triangle below the Ashby Line, 
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‘The Fragile Zone’ (Reference 4). This is, for the most part, not a good place to be. It is, 
however, the almost inevitable outcome of a management philosophy that puts too much 
emphasis on efficiency (‘Operational Excellence’) and not enough on innovation. 
 

Taken in this context, ‘building Innovation Capability’ inside any enterprise is not just about 
building the capability to generate successful step-change solutions, it is also about the 
ability of the enterprise to survive external step-changes that happen to it. We did in fact 
joke at one point about wishing we’d actually named ICMM, ‘RCMM’, the ‘R’ standing for 
‘Resilience’. The reason for the joke being that it has typically been easier to convince 
senior leaders of the need to build resilience than it has been to convince them they need 
to get better at innovation. 
 

Anyway, that aside, if we stick with the ICMM label and in particular the step-changes that 
need to occur in order to successfully complete the Journey from one Level of Capability 
to the next, it becomes possible to plot each Journey onto the CLM. When we do that job, 
it looks something like this:  
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Figure 2: ICMM Capability-Building Journey    

 
Let’s examine the significance of each of the five Levels in the context of where Figure 2 
places them on the Landscape: 
 

Level 1 (Seeding): From an innovation perspective, Level 1 is all about generating some 
tangible innovation-related success stories. Most likely, these success stories will come 
through within-silo changes to internal processes and methods, and is largely built around 
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the need to build trust from the Senior Leadership Team that those tasked with conducting 
‘innovation’ activities have the ability to successfully execute and deliver. From a 
‘resilience-building’ perspective, thanks to the CLM, we might now see Level 1 as being 
about getting the enterprise into the Resilience Zone, and doing so by being able to deal 
with external complexities by effectively filtering them out. A Boeing 737 is a highly 
complicated piece of machinery, but, prior to the Max grounding (Reference 5), a primary 
goal of Boeing was to constrain the operation of the aircraft such that as much of the 
complication as possible was embedded in the aircraft’s design and their operating 
procedures so that in turn what the outside world saw was something that was both 
operationally excellent and extremely safe to operate. A Level 1 ICMM enterprise knows 
how to achieve these goals: it operates ‘simple’ systems with the requisite capability to 
deal with the limited range of ‘simple’ outside environment changes that have been 
deemed relevant by the leadership team. 
 

Level 2 (Championing): the step-change from Level 1 to Level 2 can be seen, from the 
CLM perspective, as being about developing the ability to deal with ‘Complicated’ 
problems. Again thinking about the Boeing 737 and Reference 5, a big part of what 
‘complicated’ means here is possessing the requisite skills to reveal and resolve 
contradictions. As in contradictions associated with technical systems rather than 
‘business’ systems… 
 
Level 3 (Managing): the step-change from Level 2 to Level 3 is all about developing 
innovation processes that are capable of reliably creating step-changes within the 
constraints of the current business. Toyota, for example, makes for a good example of a 
Level 3 innovator – they can reliably innovate ‘cars’, but they are currently incapable of 
offering customers ‘mobility’. Reliable innovation at the ‘car’ level demands that the silos 
that typically exist between different functions of the enterprise are to all intents and 
purposes dismantled. What this in turn means in effect is that the internal management of 
the systems embraces the idea that as soon as two or more human beings are involved in 
the system, it has become complex. And that shift from managing the internal system as 
one which is ‘complicated’ to one that is inherently ‘complex’ is what the Journey from 
Level 2 to Level 3 effectively boils down to. 
 

Level 4 (Strategising): In many ways, a Level 3 organisation has become a more resilient 
organisation than one sitting at Level 2, in that what the Journey to Level 3 has done is 
increased the Ashby Margin of the business (i.e. climbed vertically up the CLM). Toyota 
might be seen as a resilient ‘car manufacturer’, but if customers decide en masse to stop 
buying cars and start using mobility-providers more, Toyota will very quickly find itself 
dropping below the Resilience Line. A Level 3 organisation has effectively designed itself 
to eliminate as many of the innate complexities of the real world as is possible. The 
Journey from Level 3 to Level 4, therefore, is all about – finally! – acknowledging that a 
real world inhabited by real people is inherently a complex one, and that in such an 
environment it is incumbent upon people within the enterprise to acknowledge and 
embrace that complexity. A true ICMM Level 4 enterprise now finds itself in the ‘Golden 
Triangle’. 
 

Level 5 (Venturing): the step-change involved in getting from Level 4 to Level 5 is, in the 
context of the CLM graph, somewhat more subtle. Both Level 4 and Level 5 enterprises sit 
within the Golden Triangle. The primary difference is that the Level 5 enterprise has 
achieved ‘antifragility’ capabilities. It is able to operate in ‘edge of chaos’ worlds (and ones 
that they know will periodically tip into chaos), safe in the knowledge that whatever bad 
things the world might throw at it, it will come out the other end stronger. 
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Except for the fact that there are still, to the best of our knowledge, only two entities on the 
planet that possess Level 5 Capabilities (W.L.Gore and Silicon Valley), the Figure 2 
picture is intended to be a call to everyone else that the need to build ‘innovation’ 
Capability is as much as anything about building requisite resilience. This is something 
that start-up businesses know quite a lot about. Fairly soon after we first published the 
ICMM model, we realized it needed a ‘Level 0’ category. This being the unique position 
any start-up business almost inevitably finds itself in. Whether it likes it or not, the start-up 
has no alternative but to embrace the complexities of the world. It has to learn to 
experiment and try different things. It has to learn to pivot when it discovers potentially 
more attractive new directions. And it has to do both of these things with barely enough 
resources. Start-ups instinctively have to understand being agile and adaptive. Their 
primary job, however – particularly if they are to attract investors at least – is to show that 
they can ‘scale’ and can become ‘operationally excellent’. Operational Excellence means 
efficiency means – traditionally at least – profit. At least in the short term. The Journey 
from Level 0 to Level 1, in other words, when drawn on to the CLM looks something like 
this:   
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Figure 3: ICMM Capability-Building Journey- Including Level 0  

 
Or, maybe, what it should be telling us, is that rather than squeezing as much of the 
ducking-and-diving capabilities of the innovator’s mindset out of start-ups as possible in 
order to create ‘efficiency’, it ought to be harnessed in such a way that a Level 0 enterprise 
leap-frogs directly to Level 2. Or Level 3. Or, heaven forbid, even Levels 4 or 5. 
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The Operationally Excellent Sinking Of The Titanic  
 

 

 
 

One of the most enduring workshop features in the TRIZ community is the ‘save the 
Titanic’ exercise first conceived by Ellen Domb. Nominally it is about resources, and as 
such often gets used alongside the 9-Windows tool. In many ways, it is the gift that keeps 
on giving. Sometimes I’ll find myself in a room with self-professed Titanic experts. 
Sometimes – probably one workshop in five – I’ll still hear great solution ideas I’ve never 
heard before. Only very rarely do groups not find convincing ways to save all of the 2224 
(officially) people on board the ship (Minnesota teachers, Saudi-Arabian engineers and 
Generation-Z apprentices being the only statistically significant groups I’ve been able to 
observe not solving the problem). As such, it offers up a wonderful example of the power 
of psychological inertia. Not just from the 1500 souls that lost their lives on the night the 
ship hit the iceberg, but from the groups that participate in the exercise, many of whom, I 
notice looking at each other panic-stricken as I describe what I want them to achieve in the 
five minutes I allow them to look for resources and think about how they are going to 
deploy them. 
 

In the last couple of months, I’ve been experimenting with reframing the exercise as an 
(excuse the pun) ice-breaker, positioned as close to the beginning of a workshop as I can 
manage, and very definitely at a point before I’ve introduced any TRIZ/SI concepts, or, 
indeed, any thinking tools at all. The new framing is set around a theme that increasingly 
sets the context for many of the innovation-related workshops we conduct. And that is the 
fundamental difference between ‘Innovation World’ and the everyday ‘Operational 
Excellence World’ of business as usual that exists in almost every kind of enterprise on 
the planet. 
 

My provocation to groups here is that the primary reason for the death of 1500 people was 
not so much psychological inertia in general, but psychological inertia specifically 
emerging from the Operational Excellence World thinking that increasingly dominates how 
everyone above the age of eight sees the world, and learns to be successful in the world. 



©2019, DLMann, all rights reserved 
 

If I’m feeling particularly brave or provocative, my message is that Operational Excellence 
thinking is a terrifically efficient way of operating in the world, until the moment it kills you. 
 

Operational Excellence kills. Operational Excellence in complex and chaotic situations kills 
absolutely. 
 

So, how can this assertion be justified? Especially since there was no such thing as 
‘operational excellence’ in 1912. There wasn’t but, the underpinning ‘DNA’ of how humans 
think definitely was: 
 

• If the ship is ‘unsinkable’, then training for sinking-like emergencies equals ‘waste’, 
and therefore wasn’t done. When it became apparent that the ship was sinking, no-
one really had a detailed idea of what needed to be done. 
 

• When the problem becomes visible to people, they do what ‘natural’ human 
instincts tell us to do and jump straight into ‘action’. Apart from the band continuing 
to play, everyone else quickly devolved to running around like headless chickens. 
Instead of gathering together for five minutes and thinking about resources and a 
plan of action… which is kind of what the workshop exercise is all about. In 
Operational Excellence World, ‘action’ beats ‘planning’ or ‘thinking’ every day of the 
week. 
 

• When people realise there is a problem, ‘instincts’ kick in. Which, in the early 
morning of 15 April, meant people being told to put on life-vests. Which in turn 
meant a fair number would freeze to death once they found themselves in the 
water. They were floating though, so I suppose it was helpful from the perspective 
of retrieving the bodies. Operational Excellence is all about training people’s 
instincts to follow the beautifully optimized rules. However, following rules that are 
no longer applicable, as the Titanic showed, can easily become a very dangerous 
thing. Someone needs to establish when ‘the rules’ do and do-not apply. When a 
controlled system devolves into chaos, it highly likely that the ‘normal’ rules no 
longer apply. 
 

• Operational excellence happens when people follow ‘the rules’. ‘The rules’ have 
been developed in order to ensure the maximum level of organizational efficiency. 
‘The rules’ determine what ‘common sense’ means. Anything that therefore doesn’t 
fit the rules tends to be rejected. Thus precluding any ideas that are in any way 
counter-intuitive. A really good strategy on the night of the Titanic sinking would 
have been to open up holes (e.g. at bilge pumps) in order to allow water into the 
rear half of the ship. This would have allowed the ship to sink horizontally instead of 
the front-first dive that actually took place, the stresses from which eventually 
caused the back of the ship to break. Another counter-intuitive idea that would 
definitely have helped would have been to collect all of the life-vests and make sure 
that no-one put them on. Better still, collect all the life-vests, connect them together 
and make them into something that floated. Or how about, emptying all of the food 
and potable water stored in the lifeboats? (The lifeboats were designed for people 
to be in them for several days. In our situation – where the Carpathia ship is a 
known four-hours away from us – we know that people will only be in the boats for 
a few hours.) 
 

• Operational excellence also comes attached to command-and-control hierarchies, 
in which the person at the top of the hierarchy instructs the next lower level, that 
level then instructs the next level, and so on down to the bottom of the ladder. 
Then, when everyone knows what is expected of them, their job is to get on and do 
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it. Nothing more, nothing less. When everything is working well, this makes for a 
sensible way to operate. When the system is not working well, however, command-
and-control is almost never an appropriate way to operate. This is particularly the 
case when there are clear time pressures. The Titanic took two hours to sink from 
the time of hitting the iceberg, which is very little time for any kind of instruction to 
feed down from the Captain to the bottom of the crew hierarchy, and very definitely 
not enough time for any kind of meaningful information from the crew to feed back 
up to the top of the hierarchy. Far more effective in time-critical, chaotic problem 
situations is the idea of ‘commander’s intent’. This is a way of operating in an 
increasing number of armed forces – which, when in a combat situation is in many 
ways the archetypal definition of a chaotic system. The idea of ‘commander’s intent’ 
being that the senior leadership defines the outcomes they are looking to achieve 
(‘make sure everyone stays alive’) and then empowers smaller groups of soldiers to 
do whatever they see is necessary within the context of their own unique 
environment to achieve the stated goal. 

 

• A subset of the hierarchical command-and-control nature of Operational Excellence 
World says to people, ‘if you’ve not been told to do anything, don’t do anything’. 
There is no such thing as ‘initiative’ in Operational Excellence World. When crew 
members didn’t receive instructions on the night of the incident, they tended to 
therefore do nothing. 
 

• Even though Operational Excellence world demands that people lower down the 
hierarchy provide feedback to those higher up, because Operational Excellence 
works on the principle of ‘continuous improvement’ that often gets interpreted as 
‘unless you’re bringing me good news, don’t bring me any news at all’. Or versions 
thereof. ‘Don’t bring me problems, bring me solutions’ is a frequently heard 
management statement. If there’s bad news, people at the bottom learn their best 
strategy is to stay quiet and feign ignorance. A good Innovation World manager, 
conversely, might be heard to say, ‘don’t bring me solutions, bring me problems.’ 
How often have you heard that expression? 
 

• When a problem occurs within an operationally excellent system, people are 
expected to look for solutions within the system. People are, in other words, 
constrained to operate ‘within the box’. This despite the fact that much better 
solutions might exist ‘outside the box’. The iceberg, for example, was certainly 
responsible for causing the Titanic’s sinking problem, but, with 1/10 of it above sea-
level, it also offers the potential to be a really useful means of keeping people out of 
the water until rescue arrives. 
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Not So Funny – 40 Inventive Nature Principles  
 
 
 
  1.  Segmentation 
   

 
 

  2.  Taking Out 
 

 
 

  3.  Local Quality 
 

 
 

  4.  Asymmetry 
 

 
 

  5.  Merging 
 

 
 

  6.  Universality 
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  7.  ‘Nested Doll’ 
 

 
 

  8.  Counterweight 
 

 
 

  9.  Prior Counter-Action 
 

 
 

10.  Prior Action 
 

 
 

11.  Prior Cushioning 
 

 
 

12.  Remove Tension 
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13.  ‘The Other Way Round’ 
 

 
 

14.  Spheroidality/Rotation 
 

 
 

15.  Dynamics 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

16.  Slightly Less/Slightly More 
 

 
 

17.  Another Dimension 
 

 
 

18.  Vibration/Resonance 
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19.  Periodic Action 
 

 
 

20.  Continuity of Useful Action 
 

 
 

21.  Hurrying 
 

 
 

22.  ‘Blessing in Disguise’ 
 

 

 

23.  Feedback 
 

 
 

24.  Intermediary 
 

 
 

25.  Self-Service 
(with apologies to the #MeToo 
movement… although this could probably 
make a good campaign poster for them) 
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26.  Copying 
 

 
 

27.  Cheap Disposable 
 

 
 

28.  Another Sense/Fields 
(Squirrel exorcism?) 
 

 
 

 

29.  Fluid 
 

 
 

30.  Thin & Flexible 
 

 
 

31.  Porous Materials/Holes 
 

 
 

32.  Colour Changes 
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33.  Homogeneity 
 

 
 

34.  Discarding and Recovering 
 

 
 

35.  Parameter Changes 
 

 
 

 
 
 
 
 
 
 

36.  Phase Transitions 
 

 
 

37.  Relative Change 
 

 
 

38.  Enriched Atmosphere  
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39.  Calmed Atmosphere 
 

 
 

 
 
 
 
 

40.  Composite Structures 
 

 
 
 

Ah, the inventive genius of the natural world. 
Or maybe the genius of the many photographers entering the annual animal comedy 
awards competition. See more of their amazing work at the rather splendid  
https://www.comedywildlifephoto.com/gallery/, from where a lot of these images were 
borrowed. 
 
 
 
 

 

https://www.comedywildlifephoto.com/gallery/
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Patent of the Month - Negative Refractive Index Meta-Materials 
 
 

 
 

Patent of the month this month takes into another foray into the realm of so-called 
‘negative materials’. Or, as seems to be becoming more popular, ‘left-handed materials’. 
Which has a certain ring to it, if you happen to be lefthanded. US10,431,897 was granted 
to a trio of inventors at the University of Arizona on October 1.  

Negative refractive index (NRI) materials were first suggested following pioneering 
theoretical work in the late 1960s in Russia. The materials, if producible, were deemed to 
be attractive because of applications such as super lens and electromagnetic invisibility. 
As is so often the case, however, theory is one thing and practical reality quite another. In 
the real world, the Second Law of Thermodynamics tells us that things are never as good 
as you think they ought to be. And this is certainly the case when it comes to early meta-
material attempts to create NRI materials. They produce energy loss. Too much to make 
NRIs anything other than a nice theory. Prior to the present invention, the ‘impossibility’ of 
constructing an artificial material having a negative refractive index (NRI) and acceptable 
energy loss was taken as a ‘law of nature’. Now it seems, not only has the loss been 
eliminated, but energy gain has also been demonstrated. I think that is what is known as a 
win-win solution. 

Here's what the basic NRI versus energy-loss conflict looks like when mapped on to the 
Contradiction Matrix: 
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And here’s how the US10,431,897 inventors claim to have solved the problem: 

A microwave gain medium having a negative refractive index adapted to be placed in a 
rectangular waveguide to form a volumetric structure, the medium comprising: (a) a unit cell 
comprising a substrate; (b) a linear sub-wavelength wire printed on the substrate of the unit cell; 
(c) a circular-shaped split ring resonator printed on the substrate of the unit cell, the circular-
shaped split ring resonator overlays the linear sub-wavelength wire ); (d) a first negative resistance 
device being embedded at a horizontal symmetry axis of the linear sub-wavelength wire, which 
causes the sub-wavelength wire to exhibit a negative permittivity; (e) a second negative resistance 
device being embedded at an opposite end of a split point on the split ring resonator, which 
causes the split ring resonator to exhibit a negative permeability. 

Okay, I grant you, not the easiest text in the world to decipher unless you spend several 
hours a day poring through the patent literature. A couple of obvious things, however, can 
be seen: the ‘circular-shaped split ring resonator’ makes for a good illustration of Principle 
14, Spheroidality; the ‘sub-wavelength wire’ makes for a good illustration of Principle 35, 
Parameter Changes; ‘embedding’ = Principle 7, Nested Doll. 

Lead inventor, Professor Hao Xin further elaborated in a Nature Communications paper 
that the above description includes in effect a 3D (Principle 17) tunnel-diode. 

Still not the simplest set of ideas to grasp, I imagine, but if it fits with TRIZ and also opens 
the world up to the possibility of invisibility shields and super-resolution molecular 
microscopes, its probably okay to offer up a little domain expert jargon leeway. 
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Best of the Month –  Radical Help 
 

 

 
 
I had the very good fortune this month to hear this month’s Best Of The Month author 
speak at a Summit held by the Welsh Government for 250 of its leaders. One of the 
themes of the day was innovation (which, I guess, is why I’d been invited to speak). As 
usual, much of it was the usual depressing combination of ‘innovation is easy’ naivety on 
the part of the speaker and can’t-get-there-from-here irrelevance as far as the audience 
was concerned. While it might be fun occasionally to be inspired to think differently, if 
there’s no way you can put any of the ideas into practice then, ultimately, what was the 
point? When it comes to the public sector just about anywhere on the planet, the Level of 
Innovation Capability Maturity is One. Right at the beginning of the scale. Which means 
that any high falutin’ talk about ‘transforming government’ and ‘ripping things up and 
starting again’ is frankly not just pointless, but depressing too. Politicians, it seems – or UK 
ones at least – appear to have a great fondness for The Big Project. The sorts of project 
that require Level 5 Innovation Capability. Such projects might sound sexy and thus make 
for great media coverage, but they have no chance of being delivered successfully. 
Usually, of course, the politician will have been voted out of office or, if they got especially 
lucky, been promoted to a different job before the chickens come home to roost. Level 1 
enterprises need to take on very unsexy Level 1 projects if they want to have any chance 
for tangible success. Sad but true. Mostly true. 
 

Hilary Cottam’s book, Radical Help, describes a number of Level 1 compatible community-
based change projects that make for rather wonderful grass-roots cases of making a 
difference. They also demonstrate how it is more often than not necessary to break 
‘logical’ Government conventions. The so-called Law Of Unintended Consequences in 
action: Government bodies typically only do things that appear ‘logical’, but end up 
delivering outcomes that are the precise opposite. Crime reduction programmes that 
cause an increase in crime. Poverty alleviation projects that increase poverty. Etc, etc.  
Taken at this level, Cottam’s stories are a real breath of fresh air. Authentic fresh air. 
Since here is a person who also understands the idea of ‘skin in the game’ (‘how can you 
expect to improve the lives of people living in a Dominican favela if you’ve never spent any 
time living with them?’), the need for keeping officialdom at bay, and – best of all – the 
need to aim for Ideal Final Result type outcomes. Self-organising, self-managing solutions 
that wouldn’t be out of place if this was a TRIZ textbook on social innovation. 
 

True, Cottam also has her fair share of Utopian can’t-get-there-from-here visions for the 
future, but at least she is able to set those thoughts in the reality of the vital need to create 
a ‘sense of progress’ from the skin-in-the-game stakeholders. Add to the story the 
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prospect of severe global chaos in the coming years (according to us!), and maybe then a 
route to ‘there’ does become possible. Because the only way forward when our bloated, 
stuck-at-the-top-of-their-s-curve public institutions have finally collapsed, is to build the 
pieces back again one community, one Level 1 project at a time. 
 

Radical Help is about new ways of organising, living and growing that have been 
developed with communities across Britain. Cottam makes the point that the British 
welfare state transformed the lives of millions of people. And how the model was 
subsequently emulated globally, setting the template for the ways we think about social 
change across the world.  But she goes on to demonstrate that this once brilliant 
innovation has absolutely now hit a dead end and can no longer help us face the 
challenges of today. 
 

Radical Help argues that our 20th century system is beyond reform and suggests a new 
model for this century: ways of supporting the young and the old, those who are unwell 
and those who seek good work. At the heart of this new way of working is human 
connection. When people feel supported by strong human relationships change happens.  
And when we design new systems that make this sort of collaboration feel simple and 
easy people want to join in. 
 

The vision is (ICMM Level 5) big but Radical Help is a (Level 1) practical book.  It shows 
how we can make change and how we can make a transition now towards a new system 
that can take care of everyone. It’s also the most heartwarming and authentic read of my 
year. And, I hope, soon, yours too. 
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Wow In Music – Tiny Dancer 
 
 

 
 
In the 12 October edition of the Guardian newspaper there was a big section in which 
various celebrities had posed questions for Elton John to answer. I’m not sure how the 
newspaper’s editors managed it, but one of the questions came from the usually media-
allergic, Bob Dylan. He asked, ‘in the song Tiny Dancer, did you work your way up to the 
cathartic chorus gradually, spontaneously, or did you have it thought out from the start?’ 
Elton’s answer ran as follows: 
 

This is a very good question. Tiny Dancer has a really long lyric, a very cinematic, 
California-in-the-early-70s lyric, so it had two verses and a middle eight before it even gets 
to the chorus, and it lent itself to a long buildup. The middle eight sets it up well, then it 
slows down for a moment – “when I say softly, slowly…” That line suggested a big chorus. 
I don’t remember much about writing it, but I do remember trying to make it sound as 
Californian as possible. Writing a song like that’s a bit like having a wank, really. You want 
the climax to be good, but you don’t want it to be over too quickly – you want to work your 
way up to it. Bernie’s lyric took such a long time to get to the chorus, I thought, “Fuck, the 
chorus had better be something special when it finally arrives.” And it’s “here I come”, 
literally. 
 

Due to the song’s lengthy run time (6 minutes, 15 seconds) and apparent lack of a hook 
(the first chorus doesn’t kick in for almost three minutes), "Tiny Dancer" was initially a non-
starter as a single in the US, reaching only #41 on the U.S. pop chart. In the UK, the song 
wasn’t even released as a single. Even in Canada, where John had much of his early 
commercial breakthrough success, it only peaked at #19.  
 

It probably wasn’t until the song featured in a key scene in the 2000 movie, Almost 
Famous, that it seemed to suddenly rise to the top of peoples’ consciousness. Since then, 
Tiny Dancer has become one of John's most popular songs even in the territories that 
initially failed to embrace it. The full-length version is now a fixture on North American, UK 
and Australian adult contemporary and rock radio stations. By 2010, the song was ranked 
No. 397 on the list of Rolling Stone's 500 Greatest Songs of All Time. 
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In many ways, the brave compositional decision to delay and then delay some more the 
entry of the chorus has become an enduring aspect of the song’s appeal. There’s a short 
video (https://boingboing.net/2019/04/04/elton-john-explains-tiny-dance.html) in which 
John explains how he shifted lyricist Bernie Taupin’s original words from a traditional 
Verse-Chorus structure into the tension-building (Principle 12) Verse-Verse-Middle-Eight-
Churus that we’ve come to know and love. It just took people a few years to come to terms 
with the fact that the long-delayed hook was the ultimate in musical-tension management. 
 

There are, however, a number of other features that have helped make the song into such 
an enduring classic. 
 

The song commences in the key of Cmajor, incorporating an anchoring C chord played on 
piano in the fourth bar. From here, after the first verse vocal kicks in, the song proceeds to 
follow an alternated progression of C/F (I, IV) throughout the first two lines of the first 
verse. Although the F chord is unstable, it contains the tonic of the key signature within the 
bass, which naturally wants to resolve back to the C major. This then allows for resolution 
each time the C chord returns, making for a very stable overall structure. 
 

Contrast this, then, (Principle 37) with what happens in the third and fourth lines of the 
verse. The progression changes to Fmaj7, Em7, Am7, D7/F#, Dm7, Em7, Am7, G7 (IV, iii, 
vii, II, ii, iii, vii, VI). Now nearly all the chords are unstable. The compositional idea being to 
illustrate the relationship between the music and the lyrics. ‘Ballerina you must have seen 
her…’ implying that he’s lost her, matching the unstable chords which also create a sense 
of loss. John’s compositional instincts are shown at their very best here. 
 

Then we come to what many consider to be the song’s secret weapons. For all the lyrics' 
romanticism and that gorgeous melody, I think it is, firstly, (Principle 17) B.J. Cole's pedal 
steel guitar, which adds a dose of wistful longing, and then later, as the tension continues 
to build into and through the chorus, Paul Buckmaster's slow-building orchestral 
arrangement.  
 

"How do you separate the strings of 'Tiny Dancer' from that original recording?" Ben Folds 
asked rhetorically in a Facebook eulogy upon Buckmaster's death in 2017. "It’s the part of 
the composition that makes you feel the denim that was on the cover of the album." 
Folds, who worked with Buckmaster a few times, said he believed the arranger was more 
of a "composer, roaming alone, who parked his work inside ‘the folk music of the day,’ as 
he put it to me once. It’s an arranger’s job to ornament, accent and fill out, which is quite 
an intense gig in and of itself. 
 

"Paul seemed to identify the genetic code of a song, and then add the thing that you didn’t 
know was there before – that explained it all – as the last touch, as rock arrangements are 
nearly always placed atop an otherwise finished recording. To have added the last word to 
so many songs, and have that part be the revelation, and often the hook, was an 
incredible feat that he just kept shaking out of his sleeve, for at least four decades." 
 

Speaking to The Guardian in 2010, Buckmaster gave a bit of insight into his role in the 
process. “One general rule is to hold back as much as possible, to give the listener the 
chance to let the song grow and unfold, introducing new sonic elements, such as new 
instruments or sectional groupings," he explained. "If you use everything from the 
beginning, you have nowhere to go.” 
 

Music, as Tiny Dancer amply demonstrates, is all about Principle 12. 
 
 

https://boingboing.net/2019/04/04/elton-john-explains-tiny-dance.html
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Investments – 3D-Printed Heart  
 
 

 
 
BIOLIFE4D, a Chicago-based company, has created a small 3D-printed human heart. The 
heart has the same inner-workings as a full-sized heart and was entirely 3D-printed. 
BIOLIFE4D's 3D-printed human heart was created using cells from cardiac muscle, which 
are also called cardiomyocytes. The heart was then comprised of bioink, which was 
created using extracellular matrix compounds which mimic the tissue of a human heart.  
 
BIOLIFE4D has goals to eventually be able to bioprint a fully functioning human heart. 3D 
printed organs would be able to replace the need for organ donations and provide much 
faster organ replacements to patients in need. The company was first able to bioprint 
cardiac tissue in June of 2018, and this most recent achievement builds toward the 
company's goals.
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Generational Cycles – Wednesday Addams   
 
 
 
 

 
 
Twenty-six years after their last big-screen outing, the Addams Family is back in theatres 
this month. And yes, still creepy, kooky, mysterious and spooky (now also digitally 
animated). The family, created by the cartoonist Charles Addams, has been featured 
across magazines, films, television and a stage musical over the last 80 years. The 
Addams’ have had a profound influence on American comics, cinema and television, and 
has been seen as an inspiration for the goth subculture and its fashion. According to some 
social commentators, the family "are one of the most iconic families in American history, 
up there with the Kennedys". Similarly, Time has compared "the relevance and the cultural 
reach" of the family with those of the Kennedys and Roosevelts, "so much a part of the 
American landscape that it's difficult to discuss the country's history [...] without mentioning 
them". The Addamses are a satirical (Principle 13) inversion of the ideal 20th-century 
American family: an odd wealthy aristocratic clan who delight in the macabre and are 
seemingly unaware, or do not care, that other people find them bizarre or frightening. As 
such, they tell us something important about the world we live in that is only possible in 
fiction. 
 

Over the course of their 80-year history, much of the Addams’ raison d’etre has remained 
constant and free from any apparent generational bias or effect. Much but not all. In that it 
would also be fair to say that one character in particular has very definitely shifted over the 
flow of generational years. And that is the daughter, Wednesday — who was seen as a 
cherubic little girl in the 1960s to a stern and frightening adolescent in the 1990s to a 
lovesick teenager in the 2010s.  
 

Here’s a closer look at how Wednesday has been depicted in many variations by those 
writing, drawing and playing her: 
 
The New Yorker (1938-1988) 
In Charles Addams’ drawings, Wednesday wore a conservative collared dress and had an 
oval-shaped head with dark hair framing the side of her face. While other Addams Family 
members had white circles with black pupils for eyes, Wednesday had small black ovals, 
which gave the character a more melancholy appearance. Many of her popular interests 
were first introduced in the pages of The New Yorker, including her fondness for 
beheading dolls, her interest in octopi and her antagonistic relationship with her brother, 
Pugsley. Addams, by the way, didn’t name any of the Addams Family characters until they 
were developed for television in the 1960s. He named Wednesday after the nursery rhyme 
“Monday’s Child,” which includes the line “Wednesday’s child is full of woe.” 
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‘The Addams Family’ Series (1964-1966) 
In 1964, ABC introduced the first live-action Addams Family television series, which 
debuted a week before another spooky family sitcom, “The Munsters.” In the pilot episode, 
Wednesday (Lisa Loring) is the first member of the family to appear onscreen, and she 
welcomes a visitor to her family’s not-so-humble abode. While the show hints at the 
character having a darker edge, Wednesday, as played by the 6-year-old Loring, is mostly 
just adorable. Even when she talks about chopping off her doll’s head or feeding her pet 
spider, there’s an inherent sweetness to her. The television series primarily focused on the 
matters of Wednesday’s parents, Gomez and Morticia (John Astin and Carolyn Jones), so 
Loring’s screen time was rather limited throughout the two-season run. In one memorable 
highlight, Wednesday shows off some truly unexpected moves when she teaches the 
family’s butler, Lurch, to dance. 
 
‘The Addams Family’ Animated Series (1973) 
NBC resurrected the Addams Family for a brief stint with this children’s series, produced 
by Hanna-Barbera. The show took great liberties with the characters: Instead of staying 
cooped up, the Addamses traveled around the country in an RV that looks like their house, 
all while having various supernatural adventures. The Wednesday of this series resembled 
Addams’s drawings in appearance, but instead of her classic dark get-up, she was 
costumed in bright pink. Additionally, she was given a much sunnier disposition. 
 

 
 

‘The Addams Family’ (1991) and ‘Addams Family Values’ (1993) 
For the first Addams Family feature film, Wednesday received a reinvention that hewed 
much closer to the dark sense of humor in Charles Addams’s cartoons. As played by 
Christina Ricci, then 10 years old, Wednesday is a sadistic preteen exhibiting dry, 
deadpan wit and a taste for torture. With her pale skin, wide forehead and sullen 
demeanor, Ricci looks like an Addams drawing come to life. She is easily the movie’s 
breakout character, voicing whatever thoughts come to her mind and not caring what 
anyone else thinks. In both the 1991 film and its sequel, “Addams Family Values,” 
Wednesday engages in activities far more unsettling than either of her previous 
incarnations: She electrocutes Pugsley; drops her baby brother, Pubert, from the roof; 
buries a cat alive; and takes down the cultural insensitivity of Thanksgiving in a way that 
ends with a summer camp in flames. The role effectively launched Ricci’s career, and this 
Wednesday would prove to be influential for an entire generation of sullen teenage girls. 
 

‘The Addams Family' on Broadway (2010) 
The Adams’ next biggest cultural moment was the debut of a musical on Broadway in 
2010. Now portrayed as an 18-year-old, Wednesday has fallen in love with a “normal” guy, 
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and the plot involves her bringing him home to meet the family. Krysta Rodriguez 
originated the role on Broadway, and in perhaps the greatest stylistic departure of all the 
Wednesdays, her hair was cut into a short bob rather than maintaining her trademark 
braids. The lovestruck teenager take on the character would likely have made Ricci’s 
Wednesday scoff — her big solo in the musical even shares that she’s developing a 
growing interest in Disney World and Chia Pets. 
 

 
 

‘The Addams Family’ (2019) 
In the new film, Wednesday (voiced by Chloë Grace Moretz) is designed closer to Charles 
Addams’s cartoons, with some notable flourishes: Her trademark black braids now end in 
nooses, which were a recurring item in many of Addams’s drawings, and her dress is 
embroidered with tiny skulls on the hemline. She still maintains her interests in shooting 
crossbows and setting things on fire, but she also develops a desire to experience the 
outside world, which causes some friction with her mother. Whereas other teenage girls 
would cut their hair and start wearing black, rebellion for this Wednesday is wearing pink 
and donning a unicorn barrette. 
 

 
 
And here’s what the Wednesday Addams story looks like when plotted onto a Generations 
Map: 
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For me, one of the first conclusions to be drawn from this picture is how the periodic re-
invention of Wednesday Addams fits so well with the shifting generations when we 
consider the primary age-group the character was designed to appeal to. 
 

Secondly, if we look at the primary characteristics of the different generations of audience 
it is almost uncanny how well the relevant Wednesday appeals to those characteristics: 
 

Suffocated Artists: in the original cartoons, Wednesday is largely invisible; in the 2019 
animation she’s somewhat more visible, but her ‘rebellion’ is against Morticia rather than 
life at large. 
 

Indulged Prophets: Wednesday is cute as a button… just like all Boomer infants. 
 

Abandoned Nomads: by far the most radical representation of Wednesday: Christina Ricci 
pretty much steals the film – she gets all the best lines and is about as full of ‘inevitable’ 
doom and gloom as it is possible to be. 
 

Protected Heroes: making the stage Wednesday older was an attempt to appeal to the 
emerging ‘Heroic’ traits of the Millennial generation. The writers seemed to have 
concluded that there was nothing ‘heroic’ about doom and gloom, and therefore turned 
Wednesday into a much more conventional positive role model hero. 
 
I don’t know about you, but for me, it’s almost like Hollywood uses the Generation cycles 
model. 
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Biology –  Long-Distance Spider Travel 
 
 

 

 
 

On October 31, 1832, a young naturalist named Charles Darwin walked onto the deck of 
the HMS Beagle and realized that the ship had been boarded by thousands of intruders. 
Tiny red spiders, each a millimeter wide, were everywhere. The ship was 60 miles 
offshore, so the creatures must have floated over from the Argentinian mainland. “All the 
ropes were coated and fringed with gossamer web,” Darwin wrote. 
 

How to travel long distances, without expending lots of precious energy? 
Here’s what TRIZ has to say on the matter: 
 

 
 

Spiders have no wings, and not much more capacity to store large amounts of energy, but 
they can take to the air nonetheless. They’ll climb to an exposed point, raise their 
abdomens to the sky, extrude strands of silk, and float away. This behavior is called 
ballooning. It might carry spiders away from predators and competitors, or toward new 
lands with abundant resources. But whatever the reason for it, it’s clearly an effective 
means of travel. Spiders have been found two-and-a-half miles up in the air, and 1,000 
miles out to sea. 
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It is commonly believed that ballooning works because the silk catches on the wind, 
dragging the spider with it. But that doesn’t entirely make sense, especially since spiders 
only balloon during light winds. Spiders don’t shoot silk from their abdomens, and it seems 
unlikely that such gentle breezes could be strong enough to yank the threads out—let 
alone to carry the largest species aloft, or to generate the high accelerations of arachnid 
takeoff. Darwin himself found the rapidity of the spiders’ flight to be “quite unaccountable” 
and its cause to be “inexplicable.” 
 

But Erica Morley and Daniel Robert have an explanation. The duo, who work at the 
University of Bristol, has shown that spiders can sense the Earth’s electric field, and use it 
to launch themselves into the air. 
 

Every day, around 40,000 thunderstorms crackle around the world, collectively turning 
Earth’s atmosphere into a giant electrical circuit. The upper reaches of the atmosphere 
have a positive charge, and the planet’s surface has a negative one. Even on sunny days 
with cloudless skies, the air carries a voltage of around 100 volts for every meter above 
the ground. In foggy or stormy conditions, that gradient might increase to tens of 
thousands of volts per meter. 
 

Ballooning spiders operate within this planetary electric field. When their silk leaves their 
bodies, it typically picks up a negative charge. This repels the similar negative charges on 
the surfaces on which the spiders sit, creating enough force to lift them into the air. And 
spiders can increase those forces by climbing onto twigs, leaves, or blades of grass. 
Plants, being earthed, have the same negative charge as the ground that they grow upon, 
but they protrude into the positively charged air. This creates substantial electric fields 
between the air around them and the tips of their leaves and branches—and the spiders 
ballooning from those tips. 
 

This idea – flight by (Principle 28) electrostatic repulsion – was first proposed in the early 
1800s, around the time of Darwin’s voyage. Peter Gorham, a physicist, resurrected the 
idea in 2013, and showed that it was mathematically plausible. And now, Morley and 
Robert have tested it with actual spiders. 
 

First, they showed that spiders can detect electric fields. They put the arachnids on 
vertical strips of cardboard in the center of a plastic box, and then generated electric fields 
between the floor and ceiling of similar strengths to what the spiders would experience 
outdoors. These fields ruffled tiny sensory hairs on the spiders’ feet, known as 
trichobothria. “It’s like when you rub a balloon and hold it up to your hairs,” Morley says. 
In response, the spiders performed a set of movements called tiptoeing—they stood on 
the ends of their legs and stuck their abdomens in the air. “That behavior is only ever seen 
before ballooning,” says Morley. Many of the spiders actually managed to take off, despite 
being in closed boxes with no airflow within them. And when Morley turned off the electric 
fields inside the boxes, the ballooning spiders dropped. 
 

It’s especially important, says Angela Chuang, from the University of Tennessee, to know 
that spiders can physically detect electrostatic changes in their surroundings. “[That’s] the 
foundation for lots of interesting research questions,” she says. “How do various electric-
field strengths affect the physics of takeoff, flight, and landing? Do spiders use information 
on atmospheric conditions to make decisions about when to break down their webs, or 
create new ones?” 
 

Air currents might still play some role in ballooning. After all, the same hairs that allow 
spiders to sense electric fields can also help them to gauge wind speed or direction. And 
Moonsung Cho from the Technical University of Berlin recently showed that spiders 
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prepare for flight by raising their front legs into the wind, presumably to test how strong it 
is. 
 

Still, Morley and Robert’s study shows that electrostatic forces are, on their own, enough 
to propel spiders into the air. “This is really top-notch science,” says Gorham. “As a 
physicist, it seemed very clear to me that electric fields played a central role, but I could 
only speculate on how the biology might support this. Morley and Robert have taken this 
to a level of certainty that far exceeds any expectations I had.” 
 

“I think Charles Darwin would be as thrilled to read it as I was,” he adds. 
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Short Thort 
 
 

 
 

Professor Peter J Ratcliffe won the Nobel Prize this month for discovering the 
mechanisms that our cells use to detect and respond to low oxygen levels, known as 
'hypoxia’. This is a rejection letter he received when he first submitted an article on the 
subject to @nature magazine. Sometimes ‘the authorities’ are the biggest impediment to 
progress. 
 
 

News 
 
Book Chapter 
Our chapter for the forthcoming book, ‘Harnessing Knowledge, Innovation and 
Competence in Engineering of Mission Critical Systems’, ‘Knowledge Redundancy Cycles 
In Complex Mission-Critical Systems’ has been accepted and successfully passed through 
all of the refereeing stages. It’s about S-curves, contradictions and the periodic need for 
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organisations to ‘unlearn’ knowledge that has become redundant. The book is scheduled 
for publication during the final quarter of 2019. More details as we receive them. 
 
Tribology International 
We’re happy to announce that good friend, Tomasz Liskiewicz, Professor of Tribology and 
Surface Engineering at Manchester Metropolitan University kindly included us as co-
author to his paper, ‘Analysis of surface roughness morphology with TRIZ methodology in 
automotive electrical contacts: design against third body fretting-corrosion’. The paper has 
now been approved and will feature in the next issue of Tribology International. It’s almost 
like being an engineer again.  
 
Lithuania 
We are happy to announce that we will be teaching a 2-day TRIZ/SI workshop for MBA 
students at Vilnius University in early February 2020. 
 
New Projects 
This month’s new projects from around the Network: 

Automotive – SI Workshops 
Education – Innovation Strategy Workshops 
Education – Psychometric Analysis Project 
Food – PanSensic Study 
Financial Services – Problem-Solving Workshops 
Government – SI Certification Workshops 
FMCG – Patent Bulletproofing Project 
Automotive – Innovation Strategy Workshops 
Automotive – Innovation Project 

 


