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Operational Excellence Capability Maturity Model 
(OECMM) 

 

 
 
At first glance, writing about Operational Excellence seems about as far away from the 
remit of Systematic Innovation as it is possible to get. Take that thought a step further to 
thinking about measuring Operational Excellence Capability perhaps then pushes the 
credibility boundary a step too far. The reason for doing it, however, is that it turns out to 
have an awful lot to do with our Innovation Capability Maturity measurement system. In 
that, if we think about ICMM Level 3 organisations, one of the main contradictions they 
have successfully overcome is the one that delivers a seamless handover between the 
idea-sparking ‘Green’ team and the commercialising ‘Red’ Operational Excellence team. 
To date we have made a coarse assumption that all Operational Excellence Capabilities 
are in effect the same. Recent client project work has vividly revealed not only the naivety 
of that assumption, but more importantly, that if we don’t understand the prevailing 
Operational Excellence Capability of an enterprise, the handover from the Green Team 
creators can end up doing more harm than good, no matter how effective their innovation 
efforts have been. 
 

In defence of our naivety, it would appear that the Operational Excellence world hasn’t 
spent too much time thinking about Capability either. At least not in terms of the idea of 
step-change shifts in Capability Levels. Perhaps this oversight has happened because the 
Operational Excellence world has ‘continuous improvement’ at the core of its DNA, and 
hence doesn’t recognise the need to look for discontinuous differences. Well, almost. 
There is one Operational Excellence Capability Model that kind of understands some kind 
of need for step-change thinking. That’s the Model described by continuous improvement 
guru, Joseph Paris and his book, ‘State Of Readiness’ (Reference 1). Here’s his big three-
level idea: 
 

Level 1

Level 2

Level 3

 
 

Paris doesn’t actually number his three Levels (the blue text in the figure is ours), but the 
step-change progression he describes starts with local-level ‘Logistical’ continuous 
improvement activities, which then evolve to become ‘Tactical’, and then ultimately, 
‘Strategic’. Here’s a more detailed description of each of those Levels in Paris’ words: 
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OECMM Level 1: Logistical - is the lowest level of Continuous Improvement maturity.  It 
is most likely found in organisations that are in the early and unproven stages of their 
journey, or in organisations where the results of previous journeys have been a 
disappointment. Continuous Improvement work is typically organised around individual, 
unrelated ‘projects’.  These efforts are largely reactive in that resources are deployed 
when and where problems manifest themselves.  If there is any capturing and replication 
of improvement efforts and lessons learned, they are minimal. There is an emphasis on 
optimising processes. As one might expect with such an emphasis, the field of view for the 
efforts is usually linear and the efforts are largely dedicated to eliminating variants and 
increasing the velocity of the throughput. Next, there is little alignment to the vision of the 
Company, it being highly likely that the deployment resources have little real knowledge of 
what the vision (future state) of the company might be and the efforts are not deliberately 
designed around the pursuit of the vision.  Instead of being embraced, they are viewed 
more like “hot-dog vendors” – hustling to convince the passers-by that the hot-dogs they 
are selling are the best and that they need that hot-dog; that it will be good for them and 
they will enjoy it. The consequent benefits realised by the company for the efforts made 
certainly exist, but they are made step-by-step and are generally focused on waste 
elimination, often in a form devolved to mean “cost-cutting” – the reduction of inventory, 
lost time, and possibly personnel.  As a result, those involved in the effort are not 
embraced by the rank-and-file and, in fact, will most likely result in a stiffening of the 
resistance against improvements.  Spies and assassins are never trusted or loved by 
anyone. Level 1 OECMM, in other words, can easily come to look like an ‘us and them’ 
battle with top-down management dictat imposed on largely unwilling workers. 
 

OECMM Level 2: Tactical – is generally organised around business silos. As the 
Continuous Improvement efforts become more mature, the efforts will begin to become 
more structured and organised, and will likely incorporate analysis methods like value-
stream-mapping to examine end-to-end task flows within a given silo. Accordingly, the 
efforts will become less reactive and more proactive, and there will be an emphasis on 
optimising ‘systems’ rather than focusing on individual processes. The aim here is to 
increase alignment to the vision of the Company. Even if it is not completely conscious 
and deliberate, at the tactical level of maturity, there is growing awareness of the desired 
future state of the company by the Continuous Improvement deployment professionals 
and the efforts become increasingly aligned with this vision. Consequently, the magnitude 
of the benefits realised by the Company when the improvement goals are placed on 
optimised and balanced systems (a collection of related and integrated processes) over 
individual processes are expected to be significantly greater than optimising processes 
alone. OECMM Level 2 organisations will have a number of likely full-time ‘Efficiency 
Experts’ (e.g. Yellow/Green/Black belts) with responsibility as value-creators and not just 
cost-cutters. 
 

OECMM Level 3: Strategic – is organised around the organisation as a whole, so that the 
entire value-chain – from the vendor’s vendor to the customer’s customer (even if not all 
involved are immediately involved or touched) –  can be properly reclassified and referred 
to as Operational Excellence rather than Continuous Improvement.  The basis of this 
premise is that an organisation (and its value-chain) operates through a variety of systems 
across business silos, and systems are comprised of processes. At Level 3, the emphasis 
shifts to one of building ‘programs’ - the efforts of an Operational Excellence initiative that 
has matured to this Level is dedicated to creating a culture of excellence in an engineered 
manner; that is to say deliberate and guided by planning.  When they build capacity and 
capability by investing in their people, they are doing it in a manner that was designed to 
build an Operational Excellence program – letting the demand create the pull for talent-



©2021, DLMann, all rights reserved 
 

building and for what purpose (as opposed to just building talent inventory that will sit idly 
on the shelf waiting for a purpose). Excellence work is thus aligned to the vision of the 
Company and increasing efficiencies throughout the organisation will be a by-product of 
the efforts, rather than the principal motivation. By “organising the team around the 
mission” and having those missions aligned with the company’s vision and dedicated to 
the accelerated achievement of that vision, benefit to the company (both top-line and 
bottom-line) will be as good as it can be.  At this level of maturity, the emphasis is no 
longer confined to Cost of Goods Sold (COGS) and General and Administrative Expense 
(G&A), but also placed on Revenue and the effective use of assets (specifically; capital, 
plant, and equipment).  When mature, a Level 3 Strategic Capability organisation will view 
Operational Excellence workers as value creators; When the Operational Excellence 
efforts have matured to a level where they become a primary driver of the company’s 
strategy, those involved in the Operational Excellence program will no longer have to seek 
recognition and support from the executive leadership – the executive leadership will seek 
them out.  At this point, Operational Excellence has evolved to fulfilling a key role in 
Strategy Execution and become instrumental in the company becoming a “High 
Performance Organization”. 
 

Throughout, Paris exhibits a nagging frustration with the state of the Operational 
Excellence art. Here’s his opening: ‘I have met countless Continuous Improvement and 
Operational Excellence professionals over the course of my career.  And, in turn, I have 
become acquainted with their roles and efforts in regard to driving value to their 
organisations.  Oftentimes, these professionals, although possessing great passion for, 
and pride in, the value they drive to their companies, express their frustrations at the lack 
of proper support from their company in their efforts.’ We see that much of the State of 
Readiness content is focused on addressing this frustration. Alas when Paris seeks to 
solve the problem through simplification, he betrays, like almost everyone in the 
Operational Excellence space, a clear lack of understanding of complexity or complex 
systems. Moreover, his three Levels, while sensibly focusing CI efforts at higher levels in 
the organisation’s hierarchy, his rationale is essentially one of successively spreading the 
simplification to each of those levels. Put in terms of our Complexity Landscape Model 
(CLM), Paris’ three OECMM Levels plot a trajectory that takes an organisation into the 
‘Efficiency Triangle (Reference 2): 
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In other words, an OECMM Level 3 organisation has achieved what may be viewed as its 
evolutionary optimum place in the Efficiency Triangle: relationships with customers have 
been standardised, all work inside the organisation has been simplified, and all ‘waste’ has 
been eliminated. If nothing else, a Level 3 OECMM organisation has at least crossed to 
the right side of the Ashby Line. As such, while they might be ‘fragile’ in the sense of over-
simplifying their world, they have evolved sufficient capability to cope with what a Simple 
environment might throw at them. Unlike the majority of ‘Operationally Excellent’ 
organisations that, at lower Levels of Capability, unwittingly reside in the Fragile Zone 
(Reference 3), and therefore find themselves subject to the vagaries of Ashby’s Law.  
 

This idealised ‘Red-World’, Operational Excellence Capability-building trajectory, however, 
does not align with the equivalent Capability-building trajectory found in Green-Team, 
Innovation World. Overlaying the two, in fact, gives us a map that looks something like 
this: 
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Innovation-World’s ultimate goal is to acknowledge the inherent complexities of the 
outside world, get away from the standardisations and simplifications of Operational 
Excellence World, and end up in the so-called ‘Golden Triangle’ (Reference 3). 
 

Relating this picture back to the ICMM Level 3 goal of achieving ‘seamless’ handover of 
output from the ‘Green’ solution generation team to the ‘Red’ execution team, we see a 
stark and fundamental mis-match that will need to be managed. Not that there is 
necessarily a direct one-to-one equivalence between the ICMM Levels and those in Paris’ 
OECMM, but whatever the prevailing OECMM Level, it is not the same as ICMM Level 3.  
 

One could conclude at this stage that attaining ICMM Level 3 means building capabilities 
into the ‘Green Team’ that enable them to manage whatever the OECMM gap is. But that 
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would be to make an assumption that the Green Team’s job is to make the necessary 
accommodations and compromises. Red World, in other words, makes all the money that 
allows Green Team to exist, and as such, what they say is what has to be done. 
 

This would appear to be a somewhat limiting perspective on the world. One that I think 
any forward thinking organisation would want to address in a more holistic manner. Let’s 
take a specific example of why this may be the case. Toyota, and the Toyota Production 
System (TPS), by all accounts sets the global standard as far as Operational Excellence is 
concerned. Their Innovation Capability, on the other hand is not world class. It is currently 
Level 3, ‘Managed’. Which means that the internal Green and Red teams can generally 
speaking do a pretty good job of managing handover of new solutions into production. 
Provided – and here’s the crucial part – those ‘solutions’ relate to cars. Toyota, as an 
ICMM Level 3 organisation, are good at innovating ‘cars’, but if they tried to make a switch 
to innovating around ‘mobility’, this would not only demand an ICMM Level 4 Capability, 
but also a fundamental re-think of the whole Operational Excellence philosophy of their 
manufacturing operations. In that, an innovation into the mobility space may mean that 
they stop producing cars at all. However strong the corporate will, this is not going to 
happen with ‘Red’ Operational Excellence Capability stuck at OECMM Level 3 in the 
Efficiency Triangle. 
 

Rather what would be required would be a higher Level of Operational Excellence 
Capability. Which then tells us that Paris’ model cannot be the end of the story. 
 

According to us, completing the story can only come about with the addition of two new 
Levels on the OECMM scale: 
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Here’s what we think those two additional OECMM Levels require: 
 
OECMM Level 4: Complex – one of the key missing components in the Level 3 Red 
World are the human skills necessary to have an open and transparent conversation with 
the Green World team regarding hand-over issues. Per our oft used re-purposing of the 
J.P.Morgan aphorism, humans make decisions for two reasons: a good one and a real 
one. OECMM Level 3 organisations can do the good reason thinking, but will largely 
ignore the real reason thinking as ‘unmeasurable’ or ‘irrational’. The shift from OECMM 
Level 3 to 4, therefore, is largely about a mindset shift in Red World to acknowledge the 
importance of ‘real reason’ motivations from everyone. To butcher another oft-used 
aphorism, when all else is equal, we adopt new ideas from our friends; when all else is 
unequal, we still adopt new ideas from our friends. Especially, if our new-idea generating 
friends are telling us we need to stop manufacturing cars and start offering customers the 
mobility they actually want. Given this idea, we’re highly tempted to say that a true ICMM 
Level 4 organisation can only really say they’re at that position when the OECMM Level is 
also 4. It’s not quite true in that a gifted Level 4 Green Team knows how to deal with Red 
Teams of all persuasions. If only by saying to the Senior Leadership Team that the best 
way to make the manufacture-to-mobility type shift would be to leave the Red Team 
making cars, and to spin-out a separate mobility-focused entity. Then again, pushing 
rivers is hard work and not a Green Team challenge to be taken on lightly. With this not-
pushing-rivers motivation in mind, the smart ICMM Level 4 organisation has a Level 4 
OECMM Red Team to match. If not OECMM Level 5… 
 
OECMM Level 5: Efficiency & Effectiveness – a Level 5 organisation is one in which the 
Operational Excellence world has shifted from the Efficiency to the Golden Triangle. It is, 
of course, still incumbent upon Red Team to achieve maximum operating efficiency (as 
measured by EBITDA, ROI, and other traditional measures), but also to ensure maximum 
effectiveness. Solving the efficiency-and-effectiveness contradiction is a tough one – one 
that its difficult to see any exemplars of in today’s business landscape – but inherently 
means creating an organisation in which everyone is willing and able to embrace the 
inherent complexities of the world. Perhaps we can see the first flickers of such 
organisations in companies like Haier and W.L.Gore – organisations that, not 
coincidentally, already set the global standard as far as ICMM is concerned. Green Team 
thinking in these organisations, it may be said, has spread to the Red Team. As opposed 
to the more typical Green Team deferral to Red Team dominance. Ultimately, in other 
words, the only safe, resilient place for any organisation to be is in the Golden Triangle. 
Which in turn means that in addition to have a series of Innovation Capability Maturity 
building journeys to successfully complete, there are an equivalent series of Operational 
Excellence Capability building journeys that also need to be completed.  
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2021: From Expedience To Innovation? 
 

Mirjana Prica 
Darrell Mann 

 
“Patience is power. Patience is not an absence of action; 

rather it is "timing" 
it waits on the right time to act, 

for the right principles 
and in the right way.” 

Fulton J. Sheen 

 
Every year is unprecedented. Some are more unprecedented than others. 2020 will likely 
go down in Australian history as one of the most challenging on record. Covid-19 pushed 
the world off the edge of a cliff and, right now, we’re all busy inventing parachutes. In 
readiness – hopefully – for a New World that it waiting to emerge. 
 

Difficult times always create winners and losers. Some industries already had their 
parachutes packed and ready. Others, like the hospitality sector, are still trying to work out 
what a parachute is. Still others – like food providers – got to live safe in the knowledge, 
per Vladimir Lenin’s quote, ‘every society is three meals away from chaos’, that while the 
cliff fall was never going to be pleasant, they were among the lucky ones. 
Everyone, though, has learned the drive for efficiency, ‘continuous improvement’ and 
‘operational excellence’ that has dominated the last fifty years of business, now counts for 
nothing.  
 

Perhaps more than anything, however, what the Covid-19 pandemic shows us is 
mankind’s inability to understand and successfully navigate through complexity. Our 
desire for operational efficiency has in fact shown itself to be in direct conflict. Worse, 
many of the ways and means of operating when efficiency is a primary goal have been 
shown to be precisely the opposite of what is required during complex and chaotic times. 
This paper explores how people learn (heuristics) and the operating processes we need to 
embrace for complexity to work for us. It starts with the need to, first of all, survive. We 
then need to be able to work out where we are and where do we want to be? Next, we 
need to allow the complexity to unfold in such a way that we can move in the right 
direction towards where we want to be. Since we have developed a model to track what is 
happening, we now have the data to support a firm belief that we are heading into a period 
of significant innovation. 
 

First, Survive 
When humans first evolved, the world was a harsh and dangerous place. Modern man has 
sought to reduce and eliminate danger in all its forms. To the point today where, for the 
most part, many are able to live a life of comparative comfort and safety. We have 
achieved this impressive feat largely by understanding our world and then eliminating as 
many complexities as possible. Nature, however, has a way of dealing with weaknesses. 
Any enterprise operating a highly efficient ‘just-in-time’ supply chain, for example, was 
taught a serious lesson in fragility by Covid-19. In the UK, during the first four months of 
the pandemic, over 30,000 enterprises went out of business. During the first eight months, 
over two million people lost their jobs, and there have been over 60,000 deaths. 
 

Organisations and individuals, tragically, ignored the first rule of living with complexity: 
‘survive’. Survival basically starts from the premise that anything can happen, and 
therefore, our senses need to be honed away from preserving what we have, to noticing 
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what is different. In the extreme, when society tumbles from complexity into chaos, there 
needs to be an acknowledgement that literally anything can happen, and many of our 
‘usual’ rules of behaviour are likely to harm us. Survival is the thing that enables us to 
utilise our biggest weapon: thinking… 
 

Know Where You Are; Know Where You Want To Be 
The first thinking imperative is then to orient ourselves to know where we are, and where 
we would like to be. Knowing where we are, in survival terms, means understanding which 
of the four possible states we are in: Simple, Complicated, Complex, or Chaotic. This 
needs to happen at two levels: understanding the level of complexity of our surrounding 
environment, and then the systems under our control. One way to map these two 
dimensions is through the Complexity Landscape Model (CLM) (Reference 1). The main 
idea behind this Model is once we know where we are, then the Model is able to tell us 
what the most appropriate strategies, behaviours, processes and tools to use for 
continuing survival. Further, establishing where we would like to be on this Landscape 
allows us to adopt the most appropriate processes for navigating from where we are, to 
our desired destination. 
 

With the ‘efficiency imperative’ driving organisational and political behaviour over the last 
50 years, many organisations steered to the Simple/Simple quadrant of the ‘Efficiency 
Triangle’ (Reference 2) shown in Figure 1. The best way to achieve efficiency, Frederick 
Winslow Taylor taught managers, was to study and simplify everything. ‘Any colour you 
like as long as it’s black’, he told Henry Ford to tell the customer. 
 

The tragedy for many ‘Simple/Simple’ organisations once Covid-19 hit was their ‘Simple’ 
operating rules were incompatible with the Complex environment surrounding them. 
Noting that this environment had always been Complex, and as such any number of things 
other than a coronavirus could easily have tipped the system into chaos. This means that 
most organisations were actually at Point A in Figure 1. As they were below the Ashby 
Line (Reference 3), they were inherently fragile, and in effect, out of control.  
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Figure 1: Complexity Landscape Model & Covid-19  
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Based on research (Reference 4), the best place to be on the CLM is the ‘Golden Triangle’ 
as shown in Figure 1. In this segment of the Model, it is acknowledged that our 
environment is Complex, and that we have put in place measures and ways of operating 
that are – above the Ashby Line. That is, in line with Ashby’s Law, ‘only variety can absorb 
variety’, the enterprise has an ability to deal with variety greater than that found in their 
surrounding market environment.  
 

The Golden Triangle offers insight to the ‘where do we want to be?’ question. When it 
comes to pandemics, other goals might well relate to survival at the societal level. One or 
two countries – e.g. New Zealand, Taiwan – did this job really well right from the outset. 
Others – mainly those with (Simple) populist governments – did the near opposite. In 
theory, the setting of these kinds of high-level complexity-compatible societal goals 
demands strong governmental leadership. In practice, however, the conventional notion of 
hierarchical power structures and complex systems do not allow this to happen. For 
complex systems to survive and thrive, they have evolved non-hierarchical operating 
heuristics. And this has been achieved by going back to first principles… 
 
First-Principle Patterns 
…the big problem with ensuring survival in a world where literally ‘anything’ is possible is 
that it is hard work. The question is do we have the available energy and resources to do 
the hard work? Any shortfalls themselves can become the main threat to our very survival. 
The importance of obtaining a first-principle (Reference 5) understanding of the world is 
that it enables us to use our resources far more effectively. Another common trait of 
natural systems. Like termites…  
 

…Every termite mound is different, but equally, each one is recognisably a termite mound. 
This has been the case for hundreds of thousands of years and will continue to be so for 
as long as the first-principle behaviours of termites – their operating heuristics in other 
words – remain the same. We see the same thing in society. History doesn’t repeat but it 
often rhymes. Clichés only get to become clichés because we see the patterns frequently. 
They happen often enough so that at least we know that the rhyming happens each time 
the requisite first-principle heuristics are in place. 
 

Events happen at random, but society’s reactions to those events are conditioned by 
these first principles. Some events dissipate and fade into history, while others take on a 
highly, non-linear significance. Some of these ‘random events’ are completely 
unpredictable ‘black swans’, whereas others are much more predictable.  
 

With this perspective, it is reasonable to assume that COVID-19 was not a black swan 
event. Looking at the UK, national stocks of PPE had been allowed to run down, and this 
decision to not prepare for it was also not a black swan. A pandemic outbreak at this scale 
was not unknown to the experts. Even we foresaw it using our 2009-published TrenDNA 
methodology (Reference 6). In addition to predicting the arrival of a 20-25 year ‘Crisis 
Period’ starting with 9/11, the book also shows that crisis will reach its climax over the 
period 2020-2025, before society settles down into what might be thought of as a new 
meta-level paradigm (i.e. S-Curve).  
 

Back in 2009 it wasn’t possible to predict that a pandemic would trigger the climax of the 
Crisis Period. The TrenDNA method was able to foretell, however, that because society 
has many wobbling dominoes during the Period, it only takes one to fall over to trigger the 
fall of several more. In the UK for example, the Crisis is highly likely to grow bigger with 
the negative consequences of Brexit. Whilst it was difficult to predict when and where the 
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first domino would fall, now that it has, the sequence of the other falls have become much 
more mappable.  
 

The next 4-5 years will be worrying for many people on the planet. That said, it is also 
clear that there are always winners and losers during crisis periods. Periods of crisis tends 
to spark enormous amount of innovation. One way for organisations to navigate the chaos 
and complexity is to become highly agile. When apparently nothing about the future is 
predictable, this kind of agility-oriented thinking goes. The rewards go to those most able 
to adapt and re-adapt the fastest. The faster an organisation is able to learn to deal with 
exponentialities and fat-tails, the more likely it is to survive the crisis. Therefore, more 
organisations could benefit from adopting such a first-principle perspective of the world. 
 

Having the capability for rapid-learning could be a safe strategy for surviving chaos. But 
being safe is not the same as being safe and smart. Maintaining safety can consume 
enormous amounts of resources. Being smart on the other hand means we get to achieve 
safety whilst consuming the minimum amount of resources. Although we can not predict 
all events during a crisis, this does not mean that nothing can be predicted. Smart 
organisations understand that, like termite mounds, certain behavioural triggers provoke 
the emergence of predictable and repeating patterns. One of these is the so-called 
Disaster Cycle (Reference 7): 
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Figure 2: The Disaster Cycle And Innovation Opportunities  
 

• Phase 1, the pre-disaster phase, is characterised by fear and uncertainty. The 
specific reactions a community experiences depend on the type of disaster. Those 
disasters with no warning can cause feelings of vulnerability and lack of security; 
fears of future, unpredicted tragedies; and a sense of loss of control or the ability to 
protect yourself and family. On the other hand, disasters with pre-warning can 
cause guilt or self-blame for failure to heed the warnings. The pre-disaster phase 
may be as short as hours, or even minutes, such as during a terrorist attack, or it 
may be as long as several months, such as during a hurricane season. 

• Phase 2, the impact phase, is characterised by a range of intense emotional 
reactions. As with the pre-disaster phase, the specific reactions also depend on the 
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type of disaster that is occurring. Slow, low-threat disasters have psychological 
effects that are different from those of rapid, dangerous disasters. As a result, these 
reactions can range from shock to overt panic. Initial confusion and disbelief 
typically are followed by a focus on self-preservation and family protection. 
Hoarding of essentials is one of the most visible signs of this phase. The impact 
phase is usually the shortest of the six phases of disaster.  

• Phase 3, the heroic phase, is characterized by a high level of activity with a low 
level of productivity. During this phase, there is a sense of altruism, and many 
community members exhibit adrenaline-induced rescue behaviour. At a first-
principle level, humans are tribal creatures and are ‘programmed’ to protect our 
loved ones. We do whatever is necessary to ensure our family survives. If there is 
no PPE, we improvise using whatever is available. The heroic phase often passes 
quickly into phase 4… 

• Phase 4, the honeymoon phase, is characterized by a dramatic shift in emotion. 
During the honeymoon phase, disaster assistance is readily available. Community 
bonding occurs as everyone works together to create expedient solutions to the 
urgent problems that arise (e.g. lack of PPE). Optimism exists that everything will 
return to normal quickly, and so many organisations will seek to ‘batten down the 
hatches’ and weather the storm. As a result, numerous opportunities are available 
for providers and organisations to establish and build rapport with affected people 
and groups, and for them to build relationships with stakeholders. The honeymoon 
phase typically lasts only a few weeks or months.   

• Phase 5, the disillusionment phase, comes as a stark contrast to the honeymoon 
phase. During this phase, communities and individuals realise the limits of disaster 
assistance. As optimism turns to discouragement and stress continues to take a 
toll, negative reactions, such as physical exhaustion, emotional stress, and/or 
substance use, may begin to surface. The increasing gap between need and 
assistance leads to feelings of abandonment. This phase is the prime time for 
innovation activities because the adverse side-effects resulting from the expedient 
solutions from the honeymoon phase become increasingly apparent, and people 
become less willing to live with them. Looking at the facial scarring on healthcare 
workers after a 12-hour shift wearing a mask makes for an iconic example of a 
problem that will trigger innovation activity. The disillusionment phase can last 
months and even years, depending on the number of other societal dominoes that 
are allowed to fall. 

• Phase 6, the reconstruction phase, is characterised by an overall feeling of 
recovery. Individuals and communities begin to assume responsibility for rebuilding 
their lives, and people adjust to a new “normal” while continuing to grieve losses. 
The reconstruction phase often begins around an anniversary of the disaster and 
may continue for some time beyond that. From an innovation perspective, while 
opportunities continue to be plentiful, their emphasis tends to shift towards 
consolidation and efficiency-improving activities. Following catastrophic events, 
depending on the number of dominoes that have fallen, the reconstruction phase 
may again last for years. 

 

Usually, as soon we have the impact (Phase 2), a survival instinct kicks-in and a lot of 
initiatives are launched to find new ways or different solutions to the cope with the 
disaster. These ‘solutions’, however, tend to be expedient rather than effective. The in-the-
moment problem is alleviated, but at the expense of a host of negative collateral damage 
related consequences. This phase, in other words, is about inventive use of available 
resources, but has nothing to do with innovation. 
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The real innovation does not start until the “Disillusionment Period” (Phase 5) properly 
kicks in. After the heat of the moment, people finally are able to take a breath and start 
thinking rationally about the problems that need to be addressed. Generally, it is during 
the disillusionment phase that contradictions start to emerge. As is commonly known in 
the Systematic Innovation community, the vast majority of innovations result when 
contradictions are solved (Reference 8). Therefore, how well societies fare during the next 
4-5 years will largely be determined by how well the emerging contradictions are or are not 
resolved.  
 

Meanwhile, central to the overall theme of this article is the overarching idea of ‘safe and 
smart’ organisations. The smart organisation uses patterns like the Disaster Cycle to 
anticipate likely future threats and opportunities. They also do not assume any pattern is 
an inevitability. Rather, measures are put in place that allow a meaningful determination of 
whether the predicted pattern is happening or not.  
 

As shown in Figure 3, people experience various emotions as a Disaster Cycle progresses 
(Reference 9): 

 

 
 

Figure 3: Societal Moods And A Function Of Disaster Cycle Position 
  

This model allows us to track societal emotions. It also enables us to determine whether 
the Disaster Cycle pattern is being followed and how quickly. Using data collated for Food 
Innovation Australia Limited to understand the innovation sentiment of the food and 
agribusiness sector, we have been analysing the Australian societal emotions every 
month since the start of the pandemic. On average we have gathered 133,000 comments 
from approximately 300 different media and social channels (respected blogs, forums, 
etc). In total, about 6.8M words per month have been fed into the PanSensic Emotion 
Analytics engine. The high-level results for the first two months of the pandemic are shown 
in Figure 4: 
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Figure 4: Results of the Australian Emotion Analysis for March and April 2020 
 

Figure 5 shows the emotion analytics findings for 2020. In particular, the plots highlight the 
two most important emotions of happiness and frustration. Understanding happiness and 
why people are happy informs innovators on what society wants more of. In contrast, 
frustration provides insight into what is preventing people from getting what they want. 
Therefore, frustration is the true inhibitor of innovation. Combining both datasets can 
highlight the contradiction solving opportunities. This in turn takes us right to the heart of 
the ‘contradiction-solving’ phase of the Disaster Cycle. 
 

 
 

Figure 5: Australia Societal Emotions in 2020 
 

Tracking frustration levels as a function of time helps to identify where society is on the 
Disaster Cycle, and how quickly the cycle is operating. Figure 6 is the best attempt in 
interpreting the emotion analytics data for Australian society at the end of 2020. Further, 
the algorithms allow us to project what is likely to unfold over the next few years. 
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Figure 6: Disaster Cycle Position 2021 
 

Since all analyses viewed the world from an overall societal perspective, especially for the 
food industry (where everyone in the society is a ‘customer’), the Disaster Cycle and 
Emotion Analytics data can be translated into a Consumer Innovation Mood Index. The 
aim of this Index is to help companies working within the food and agribusiness sector 
understand the extent and focus of the biggest innovation opportunities. Figure 7 shows 
the first version of this Index. In December 2020, the indicators are signalling that we 
should be expecting to enter the full ‘contradiction-solving’ innovation phase during the 
first or second quarter of 2021. This means that it is time for food and agribusinesses to 
start converting parachutes into jetpacks. To put it simply, 2021 will be the start of the 
biggest period of food innovation activity since the mid-1940s. This period of innovation is 
likely to last four to five years.  
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Figure 7: Consumer Innovation Mood Index – 2020 
(Index score is based on a -100 to +100 scale: -100 = no desire for innovation 

0 = innovation neutral;100 = completely open to innovation) 

 
Figure 7 tells us that the Australian consumer is increasingly open to acceptance of 
innovations from the food industry. On the other hand, when we analyse the industry’s 
current Innovation Mood, we find a somewhat different pattern as shown in Figure 8: 
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Figure 8: Food Industry versus Consumer Innovation Mood Index – December 2020 
 

This figure shows a continuing aversion to innovation from the industry perspective, 
indicating a potentially worrying situation for Australian businesses. When consumers are 
actively looking for innovation, and don’t find it at home, they are highly likely to go and 
look for it elsewhere. Similarly, when food companies outside Australia begin to realise 
that appetites for innovation are not being served by local providers, they have an 
excellent opportunity to step in and disrupt the market. Nature, as the saying goes, abhors 
a vacuum.  
 

One last picture – Figure 9 – shows that some sectors of the industry are more open to 
innovation than others: 
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Figure 9: Food Innovation Mood Index By Sector – December 2020 

 

The Disaster Cycle dynamic tells us that Consumer openness to new solutions is only 
going to increase in the next 4 years. The Australian Food Industry might currently be 
lagging in all sectors apart from the Deliverers. As a lag exists, this might just be the 
catalyst for action that sees a great period of innovation ahead. It’s time to get brave and 
innovate. The time to serve an increasingly frustrated population is now. 
 

We will be publishing shifts in the Mood Index throughout 2021 and beyond to see how 
well the call to arms is being heard and acted upon. 
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Not So Funny –  40 Inventive Ladybird (Book) Principles 
 
 

 
 

Most Baby-Boomers, and a fair proportion of GenXers raised in the UK will have learned 
to read with help from Ladybird books. There was a Ladybird book for every occasion and 
every reading age. Now those Boomers and (especially) GenXers have grown up. A few 
of them noticed a gap in the book market. Ladybird books for adults. Or rather, adult 
Ladybird books that are highly inappropriate for small children. Lockdown has seen the 
creation of thousands (literally) of spoof book covers. The joke behind all of them is in 
effect the same: a Principle 13 switch from child-appropriate to child not-appropriate. With 
that in mind, readers are forewarned that some of the following may cause offence. And in 
any event, none of them are for your children. We include potentially offensive ones 
because our motivation was to see how well some of the spoofs mapped to the 40 
Inventive Principles. As it turns out, fairly well… in no small part thanks to Brexit and the 
parlous state of British politics, which has served as an inspiration for a rather large 
proportion of the new titles… 
 

Principle 1, Segmentation 
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Principle 2, Taking-Out 
Several candidates for this one, thankyou Brexit… 
 

 
 

Principle 3, Local Quality 
 

 
 

Principle 4, Asymmetry 
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Principle 5, Merging 
 

 
 

Principle 6, Universality 
 

 
 

Principle 7, Nested Doll (apologies… this was a difficult one!) 
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Principle 8, Anti-Weight 
 

 
 

Principle 9, Prior-CounterAction 
 

 
 

Principle 10, Preliminary Action 
Two quite different versions… one Brexit-related, the other more, ahem, universal… 
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Principle 11, Beforehand Cushioning 
 

 
 

Principle 12, Equipotentiality 
 

 
 

Principle 13, The Other Way Around 
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Principle 14, Spheroidality 
 

 
 

Principle 15, Dynamics 
 

 
 

Principle 16, Slightly-More, Slightly-Less 
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Principle 17, Another Dimension 
 

 
 

Principle 18, Vibration 
 

 
 

Principle 19, Periodic Action 
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Principle 20, Continuity Of Useful Action 
 

 
 

Principle 21, Skipping 
 

 
 

Principle 22, Blessing In Disguise 
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Principle 23, Feedback 
 

 
 
Principle 24, Intermediary 
 

 
 

Principle 25, Self-Service 
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Principle 26, Copying 
 

 
 

Principle 27, Cheap Disposable 
 

 
 

Principle 28, Mechanics Substitution 
 

 



©2021, DLMann, all rights reserved 
 

Principle 29, Pneumatics & Hydraulics 
 

Principle 29

 
 

Principle 30, Flexible Shells & Thin Films 
 

 
 

Principle 31, Porous Materials (‘Holes’/’Pauses’) 
(ASBO = ‘antisocial behaviour order’) 
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Principle 32, Colour Change (‘Transparency’) 
 

 
 

Principle 33, Homogeneity 
 

 
 

Principle 34, Discard & Recover 
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Principle 35, Parameter Changes 
 

Principle 36

 
 

Principle 36, Phase Transition 
 

 
 

Principle 37, Thermal Expansion (‘Relative Change’) 
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Principle 38, Strong Oxidants (‘Enriched Atmosphere’) 
 

 
 

Principle 39, Inert Atmosphere  
 

 
 

Principle 40, Composite Materials 
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Patent of the Month - Self-Transforming Flexible Film 
 
 

 
 
 

The words ‘Electronic device’ and ‘flexible’ haven’t typically been found in the same 
sentence. Unless the sentence says something like, ‘it is extremely difficult to make 
electronic devices that are both flexible and reliable’. Enter this month’s Patent of the 
Month, one of those blinding-flash-of-the-obvious solutions that has taken until the end of 
2016 before it arrived. Courtesy of a pair of inventors at the Gwangju Institute of Science 
and Technology in Korea. Their solution was finally granted a US patent on March 2 as 
US10,939,549. Here’s what the Background section of the disclosure tells us about the 
problem being solved: 

Recently, as the convergence of different technologies such as nanotechnology, biotechnology, 
information and communication technology, and energy environment technology has accelerated, 
research and development of high-performance electronic devices, such as wearable computers, 
realistic displays, human-friendly head-mounted displays, electronic paper, and flexible displays, 
which are foldable and applicable to the human body, is rapidly in progress. 

In particular, flexible electronic devices are recognized as one of technologies that can lead the 
electronics industry in line with social and cultural demands for new forms of technology and 
services that are capable of improving the quality of life for the future, such as healthcare, safety, 
energy, and environmental issues. The flexible electronic device is a future-oriented technology 
and can be regarded as a human-friendly technology that is capable of changing and developing 
straight technology into curve technology and two-dimensional technology into three-dimensional 
technology. 

The conventional flexible electronic device cannot be deformed by itself, and its shape is deformed 
by applying an external force thereto. 

The SI team has worked a lot in the semi-conductor industry over the years. Almost 
always, it seems, at some point in a technical project we’re going to find ourselves 
grappling with coefficient of thermal expansion (CTE) issues. Things like chips need 
different materials to do different jobs, and, highly inconveniently, these different materials 
tend to behave differently when they’re heated and cooled. Couple that fact with Moore’s 
Law and the perennial desire to manufacture components at the low end of the nanometre 
scale, and the CTE problem gets compounded by the fact that its is increasingly desirable 
to make components as rigid as possible. As a result, nearly all electronic devices end up 
being a writhing mess of temperature-triggered stresses and strains. 

One of the ironies in the new 10,939,549 solution is that, despite being aimed at enabling 
large-scale flexibility (see the figure at the head of the article), the solution accidentally 
also does a bunch of things to help relieve stresses at the micro and nano scales. The fact 
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that none of this is mentioned in the patent document means the inventors are being 
cunning, or they don’t fully appreciate the power of their solution. As they describe the 
problem being solved, it makes for a classic adaptability-versus-force conflict: 

 

The most frequently used Principle for solving such problems then being the dreaded, 
Principle 35, Parameter Change. Dreaded in the sense that, at its most abstract, it in effect 
tells the problem solver to ‘change something’. Which for most people isn’t much help at 
all. One of the changes, of course, involves changing material. And, in more recent 
refinements of the Principles, there is also a suggestion that the material change might 
also include some level of ‘smart’ness’ in the material. As far as the Gwangju inventors are 
concerned, their solution – switch to a shape-memory material – does both things. At that 
level, their flexible electronics solution is pretty much just that. Here’s what their main 
Claim says: 

A self-transforming flexible electronic device comprising: a substrate having flexible properties and 
a flexible electronic device attached to one surface of the substrate; shape memory alloys 
provided on another surface of the substrate; and a plurality of photoresists arranged on the 
substrate, wherein the plurality of photoresists fix the shape memory alloys to the substrate, 
wherein the shape memory alloys are arranged on the substrate in the form of a plurality of lines, 
and the plurality of photoresists are arranged along an extending direction of the shape memory 
alloys, and the shape memory alloys are fixed in the plurality of photoresists while being spaced 
apart from the substrate by a predetermined distance. 

..with a little bit of Principle 17, Another Dimension, thrown in for good measure (‘plurality 
of lines’, ‘extending direction’). 

What the inventors haven’t revealed are the highly conducive self-annealing/stress-
relieving properties of shape-memory alloys. Especially the titanium/nickel alloy variants 
they have chosen. Known or unknown, however, the end result looks – technically at least 
– like it might have a few exciting things to contribute to the future. As the inventors 
themselves say, at the end of the patent: 

In the method for manufacturing the self-transforming flexible film according to the present 
invention, the photoresist which can be used semi-permanently is patterned through the 
photolithography process, and thus it is possible to manufacture the flexible film having the 
improved strain by a relatively simple process. Therefore, the present invention is industrially 
applicable. 
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Best of the Month – Is It Tomorrow Yet? 
 

 

 
 
What will the world look like after the Coronavirus? What impact will it have on our 
democracy? How will the crisis change the way we live together? And what can we learn 
from it? In his most recent book, well-known Bulgarian political scientist and Austrian 
Institute for Human Sciences, IWM Permanent Fellow Ivan Krastev identifies five 
paradoxes of COVID-19. Here is an excerpt of his introduction: 
 

I suppose it has happened to us all at one point or another. The moment when it occurs to you that 
you are living in the sort of dystopia that linger in the popular imagination. Perhaps you sense that 
some sort of Big Brother is watching over you, or that you are enveloped in a kind of Matrix. 
 

Sometime in March 2020, during the second week of my COVID-19 confinement, a friend emailed 
an amusing Venn diagram. It depicted twelve overlapping circles, each representing a popular 
dystopia. All the famous ones were there: 1984, Brave New World, The Handmaid’s Tale, A 
Clockwork Orange and Lord of the Flies. In the small area where they all intersected, ‘You are 
here’ was written. And we are there indeed—living through all these nightmares simultaneously. ‘In 
the middle of the journey of our life,’ Dante wrote in The Divine Comedy, ‘I came to myself within a 
dark wood where the straight way was lost.’ 
 

“The first thing that plague brought to our town was exile”, notes the narrator in Camus’s The 
Plague, and these days, we have a decent sense of what he meant. A society in quarantine is 
literally a ‘closed society’. People cease working, they stop meeting their friends and relatives, they 
quit driving their cars, and they put their lives on hold. 
 

The one thing that we absolutely cannot stop doing is talking about the virus that threatens to 
change our world forever. We are imprisoned in our homes, haunted by fear, boredom and 
paranoia. Benevolent (and not-so-benevolent) governments closely follow where we go and whom 
we meet, determined to protect us both from our own recklessness and the recklessness of our 
fellow citizens. Unsanctioned walks in the park may elicit fines or even time in jail, and contact with 
other people has become a threat to our very existence. The unsolicited touching others is 
tantamount to betrayal. As Camus observed, the plague erased the ‘uniqueness of each man’s life’ 
as it heightened each person’s awareness of his vulnerability and powerlessness to plan for the 
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future.[1] After an epidemic, all those still living are survivors. The COVID-19 pandemic has turned 
out to be a classic ‘grey swan event’—highly probable and capable of turning our world upside 
down, but nonetheless a huge shock when it arrives. In 2004, the US National Intelligence Council 
predicted that ‘it is only a matter of time before a new pandemic appears, such as the 1918–19 
influenza virus that killed an estimated 20 million worldwide’, and that such an occurrence could 
‘put a halt to global travel and trade during an extended period, prompting governments to expend 
enormous resources on overwhelmed health sectors’. In a 2015 TED Talk, Bill Gates predicted not 
only a global epidemic of a highly infectious virus, but also warned us that we were unprepared to 
respond to it. Hollywood also presented us with its own blockbuster ‘warnings’. But it is no accident 
that there are no grey swans in Swan Lake; ‘grey swans’ are an example of something predictable 
yet unthinkable. 
 

Although great epidemics are, in fact, not such rare occurrences, for some reason their arrival 
always surprises us. They reset our world in a similar way to wars and revolutions, yet these other 
things stamp themselves on our collective memory in a way that epidemics somehow do not. In 
her marvellous book Pale Rider, the British science writer Laura Spinney shows that the Spanish 
flu was the most tragic event in the 20th century but is now mostly forgotten. A century ago, the 
pandemic infected a third of the world’s, a staggering 500 million people. Between the first 
recorded case on 4 March 1918 and the last in March 1920, the pandemic wiped out between 50 
and 100 million people. In terms of loss of life from single events, it surpassed both the First World 
War (17 million dead) and the Second World War (60 million dead) and may have killed as many 
people as both wars put together. Yet as Spinney notes, ‘When asked what was the biggest 
disaster of the 20th century, almost nobody answers the Spanish flu.’[2] More surprisingly, even 
historians seem to have forgotten the epidemic. In 2017, WorldCat, the world’s largest library 
catalogue, listed roughly 80,000 books on the First World War (in more than forty languages) but 
barely 400 on the Spanish flu (in five languages). How can it be that an epidemic that killed at least 
five times more people than died in the First World War has resulted in 200 times fewer books? 
Why do we remember wars and revolutions but forget pandemics, even though the latter change 
our economies, politics, societies and urban architecture just as fundamentally? 
 

Spinney believes that one key reason is that it is easier to count those killed by bullets than those 
who die from a virus, and the present controversy regarding the mortality rate of COVID-19 seems 
to prove that she was right. The other reason is that it is difficult to turn a pandemic into a good 
story. In 2015, the psychologists Henry Roediger and Magdalena Abel of Washington University in 
Missouri, suggested that people tend only to remember ‘a small number of salient events’ from any 
situation, namely those ‘referring to beginning, turning and end points.’[3] It is very hard to tell the 
story of the Spanish flu (or of any other great epidemic, for that matter) with this narrative 
structure; epidemics are like orphans, in that we never can be wholly sure of their origin, and also 
like Netflix series, where the end of one season is merely a hiatus before the next one. The 
relationship between the epidemic and war resembles the relationship between some modernist 
literature and the classical novel: it lacks a clear plot. For how long will we remember the horror we 
felt in the first week of the pandemic, when somebody next to us on a public transport was 
coughing and spluttering? For how long will we recall waking up in the night to check that a family 
member is still breathing properly? Our inability, or perhaps our unwillingness, to remember 
epidemics might also have something to do with our general aversion to random death and 
suffering. The meaninglessness of arbitrary pain is hard to bear; the victims of the current 
epidemic suffer not only a tragic demise because they are unable to breathe, but also because 
nobody can really explain the meaning of their death. 
 

Beneath the panic and bluster, beneath the confusing speeches and the conflicting advice, 
the Coronavirus pandemic acted, changing our world in the most profound ways. The 
tragic human cost and the economic devastation will be assessed and calculated for 
decades to come. But the pandemic also changed things in ways that are less easily 
expressed and understood. It has laid bare the frayed contradictions of modern life. It has 
distorted things that seemed simple and settled. It has affirmed plain, uncomfortable 
truths. 



©2021, DLMann, all rights reserved 
 

 
In this brilliant, thought-provoking essay, Ivan Krastev, one of the world’s most interesting 
thinkers today, explores the pandemic's immediate consequences and conceives of its 
long-term legacy. Will things be different for the communities most harmed, and for those 
who escaped the worst? Where are we now with the US and China, with the UK and 
Europe? And how do we think our way through the unthinkable? 
 

It's less than 100 pages, it’s all about contradictions, it’s really well written, and it might just 
provide you with the mental jolt(s) you need to realise that, to sort of quote Jordan 
Peterson, 'the solution to society’s most difficult problems lies in the places we least want 
to go'. 
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Wow In Music – Price Tag 
 
 

 
 

No. Not that Price Tag, the other one. The punk one. 
 

The one that opens No Cities to Love, the eighth studio album by American rock band 
Sleater-Kinney, released on January 20, 2015. The first album following a decade-long 
hiatus and the band's ‘best of the year’ 2005 release, The Woods. The return album also 
received universal acclaim from music critics and was listed on several ‘Best Albums of 
2015’ lists. 
 

Price Tag makes for a great opening. A great, ‘we’re back, better than ever’ statement of 
intent. Obvious that the spark that Sleater-Kinney regularly made into a wall of fire was still 
there. Everything so great and unique to Sleater-Kinney gets turned up to eleven on “Price 
Tag”: An arresting opening riff from Corin Tucker is joined a few seconds later by Janet’s 
crashing drums and a (Principle 37) contrasting riff from Carrie Brownstein, while Corin 
and Carrie’s guitars are in conversation with each other, we hear the full range of Corin’s 
remarkable voice, until a (Principle 19) change in tempo gives us a doom laden riff 
(somewhat reminiscent of The Breeders awesome “Safari”) and Carrie stridently singing a 
bridge, which turns into a conversation as Corin sings the chorus (Principle 5) over Carrie 
singing the bridge. 
 

Lyrically, the song is a four-minute blast challenging the Walmartization of the American 
economy. Deploying the perspective of a wage-working mom, the song opens and closes 
with the unpaid labour essential to working families: 
 

Scrambled eggs/For little legs/The day’s off in a rush 
In the market/The kids are starving/They reach for the good stuff/ 
Let’s stay off label/Just ‘til we’re able/To save a little up 
 

In between, the narrator toils at a retail outlet, no doubt at a wage insufficient to meet her 
family’s needs: 
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It’s 9 am/We must clock in/The system waits for us 
I stock the shelves/I work the rows/The products all light up 
The numbers roll/It’s time to go/But never fast enough 
 

While the verses contrast the harsh reality of the long workday typical of most Americans -
- and in particular American women -- with dreams of escape (“The next big win/The ship 
comes in/No more worry for us”), the chorus mercilessly, repeatedly, exposes the 
problem: 
 

We never really checked/We never checked the price tag/ 
When the cost comes in/It’s gonna be high/ 
We love our bargains/We love the prices so low/ 
With the good jobs gone/It’s gonna be rough 
 

With wages flat for the past forty years, and Americans continuing to work more hours 
than their counterparts in any other industrial democracy, we need to reassess our 
nation’s unsustainable reliance on ever lower prices and expanding consumer debt to 
keep working families barely afloat. Sleater-Kinney’s “Price Tag” diagnoses the problem 
precisely. 
 

But politically engaged popular music’s power rests on the tunes as much as the lyrics, of 
course, and “Price Tag” represents a perfect combination of words and guitar. The band 
has always effectively deployed (Principle 37) polyphony (where two singers sing different 
words simultaneously), and the results are utterly bracing. As Corinne Tucker screams the 
cautionary chorus, Carrie Brownstein shouts the shopper’s justification (“I was lured by the 
cost/I was blind by the money/I was numb from the greed”), giving voice to the daily 
tension we face between thinking like a worker and thinking like a consumer, between 
looking out for oneself and looking out for the greater good. 
 

Price Tag not only recognises our current dilemma, however; it also points to a resolution, 
for there is no better example of sonic solidarity than the tight playing evident on this song 
and throughout the album. In an era of glaring inequality and isolating technology, we 
sorely need more solidarity in all realms – artistic, scholarly, and, most importantly, 
economic. 
 

It’s also got one of their most complicated riffs to date. The band is perhaps most 
recognisable because of its (Principle 2) no-bass, two-guitars and drums format. On Price 
Tag, Corin Tucker’s guitar is (Principle 17) detuned three steps and given plenty of 
distortion to give the song a bottom end. It also remains pretty much (Principle 20) 
constant through the song, right up to the killer punchline bridge section (something of a 
Middle-8 rule is that here’s the place we learn what the song’s real meaning is…) 
 

I was lured by the devil 
I was lured by the cause 
I was lured by the fear 
That all we had was lost 
I was blind by the money 
I was numb from the greed 
I'll take God when I'm ready 
I'll choose sin till I leave 
 
Best played loud. Louder. 
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Investments –  Nano-Origami Microchip 
 
 

 
 
The tiniest microchips yet can be made from graphene and other 2D-materials, using a 
form of 'nano-origami', physicists at the University of Sussex have found. 
 

This is the first time any researchers have done this, and it is covered in a paper published 
in the ACS Nano journal. 
 

By creating kinks in the structure of graphene, researchers at the University of Sussex 
have made the nanomaterial behave like a transistor, and have shown that when a strip of 
graphene is crinkled in this way, it can behave like a microchip, which is around 100 times 
smaller than conventional microchips. 
 

Prof Alan Dalton in the School of Mathematical and Physics Sciences at the University of 
Sussex, said: "We're mechanically creating kinks in a layer of graphene. It's a bit like 
nano-origami. 
 

"Using these nanomaterials will make our computer chips smaller and faster. It is 
absolutely critical that this happens as computer manufacturers are now at the limit of 
what they can do with traditional semiconducting technology. Ultimately, this will make our 
computers and phones thousands of times faster in the future. 
 

"This kind of technology – "straintronics" using nanomaterials as opposed to electronics – 
allows space for more chips inside any device. Everything we want to do with computers – 
to  speed them up – can be done by crinkling graphene like this." 
 

Dr Manoj Tripathi, Research Fellow in Nano-structured Materials at the University of 
Sussex and lead author on the paper, said: 
 

"Instead of having to add foreign materials into a device, we've shown we can create 
structures from graphene and other 2D materials simply by adding deliberate kinks into 
the structure. By making this sort of corrugation we can create a smart electronic 
component, like a transistor, or a logic gate." 
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The development is a greener, more sustainable technology. Because no additional 
materials need to be added, and because this process works at room temperature rather 
than high temperature, it uses less energy to create. 
 
 
Read More: 
Manoj Tripathi, Frank Lee, Antonios Michail, Dimitris Anestopoulos, James G. McHugh, 
Sean P. Ogilvie, Matthew J. Large, Aline Amorim Graf, Peter J. Lynch, John Parthenios, 
Konstantinos Papagelis, Soumyabrata Roy, M. A. S. R. Saadi, Muhammad M. Rahman, 
Nicola Maria Pugno, Alice A. K. King, Pulickel M. Ajayan, Alan B. Dalton. Structural 
Defects Modulate Electronic and Nanomechanical Properties of 2D Materials. ACS Nano, 
2021; DOI: 10.1021/acsnano.0c06701 
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Generational Cycles –  Cas & Dylan 
 
 

 
 

Here’s a quick one. A ninety-minute piece of generational research in the form of the 2013 
Jason Priestley film, Cas & Dylan. Dylan is a 22 year-old GenY misfit, Cas is a 61 year-old 
Boomer doctor. Director, Priestley is a stuck in the middle GenXer. Which, I guess made 
him the perfect observer of some archetypal inter-generational dynamics. Specifically, the 
fact that alternating generations – Boomers and Millennials in this case – ultimately make 
great allies once they can get over their 2-generation differences: 
 

 
 

Essentially a road-trip movie, tellingly, the journey is made in the ultimate Baby-Boomer 
transport solution, the VW Beetle. Here, a glue that bonds the two main characters 
together. The critics weren’t big fans of the movie, but the fans subsequently have spoken 
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out much more positively. Probably in no small part due to the film being put on regular 
lockdown repeat. The script is pretty good, the acting is great, but best of all, you get to 
call watching it, ‘anthropology research’. Archetypal on every level, including an ending 
which sees the inevitable eventual transfer of wealth from the Boomer to the Heroic 
Millennial. I wouldn’t be surprised to learn that Priestley was a student of the 
Strauss/Howe generation model. 



©2021, DLMann, all rights reserved 
 

Biology –  Brown Treesnake (Boiga irregularis) 
 
 
 

 
 

Arboreal animals face mechanical challenges including maintaining balance and 
preventing slipping on surfaces of varying slopes and sizes. Without claws or adhesive 
structures, snakes climbing smooth surfaces rely on gripping with friction, as do many 
species of primates. However, unlike the fixed length of digits in primates and many other 
limbed arboreal animals, the elongate and flexible body of snakes provides an exquisite 
ability to modulate the curvature and length of their gripping area. Up to a point. The 
bigger the diameter of the tree, the more difficult it becomes for snakes to achieve the 
necessary grip. This becomes a problem because it means the snake potentially loses 
access to prey that might happen to exist high up large diameter trees. 
 

Here’s what the Contradiction Matrix has to say about the problem: 
 

 
 
Enter the brown treesnake, and the recent discovery that it has evolved a whole different 
form of tree-climbing locomotion. For nearly 100 years, all snake locomotion has been 
categorised into four modes: rectilinear, lateral undulation, sidewinding, and concertina. Of 
these modes, only concertina locomotion involves actively generating a friction grip. The 
newly discovered ‘fifth’ mode (Principle 14) ‘lasso locomotion’ used by brown treesnakes 
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circumvents many functional challenges for gripping and climbing large vertical cylinders. 
During all observed types of arboreal concertina locomotion (including brown treesnakes 
climbing small to intermediate cylinders) an uphill grip is established before releasing the 
downhill grip while a significant portion of the body slides between these two gripping 
regions; each of these regions requires a length of snake approximately as long as the 
cylinder circumference. Using a single large lasso loop to grip, on the other hand, allows 
snakes to climb cylinders more than twice the diameter than would otherwise be possible. 
The small lateral bends within the loop (Principle 14 again, this time (Principle 7) nested) 
provide two additional advantages: first, a mechanism for shifting grip location while 
maintaining muscular tension in the loop that could contribute to the normal gripping force 
on the cylinder; second, possibly allowing snakes to generate tension within the loop using 
their lateral flexors, which have a much larger cross-sectional area than the ventral flexors 
(Principle 3). Finally, formation of a (Principle 17) crossover region that creates an 
interlocking structure appears to enhance gripping. Not to mention the fact that snakes are 
a living embodiment of Principle 30. 
 
Check out the full brown treesnake, lasso locomotion story (and videos) at: 
https://www.cell.com/current-biology/fulltext/S0960-9822(20)31763-
2?utm_campaign=press%20releases&utm_content=151068261&utm_medium=social&ut
m_source=twitter&hss_channel=tw-18477428 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.cell.com/current-biology/fulltext/S0960-9822(20)31763-2?utm_campaign=press%20releases&utm_content=151068261&utm_medium=social&utm_source=twitter&hss_channel=tw-18477428
https://www.cell.com/current-biology/fulltext/S0960-9822(20)31763-2?utm_campaign=press%20releases&utm_content=151068261&utm_medium=social&utm_source=twitter&hss_channel=tw-18477428
https://www.cell.com/current-biology/fulltext/S0960-9822(20)31763-2?utm_campaign=press%20releases&utm_content=151068261&utm_medium=social&utm_source=twitter&hss_channel=tw-18477428
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Short Thort 
 
 
One day in June last year, Paul McCartney was supposed to be recording his new album. Instead, 
he was watching television. Flicking through channels, he happened upon Sgt. Pepper’s Musical 

Revolution, a documentary by composer Howard Goodall. 
‘Oh,’ thought Paul, settling into his armchair, ‘this might be good.’ 

Goodall sought to recalibrate the legend surrounding the Beatles’ Sgt. Pepper’s Lonely Hearts 
Club Band by employing rigorous analysis of its sonic innovation, as opposed to airy theories 

about cultural significance. His approach, both reverent and scholarly, involved the frequent use of 
musical idiom: chromatic scales, Aeolian modality and the like. 

‘Which was very interesting,’ remembers McCartney, ‘because none of us thought like that. I know 
for sure that John, George and Ringo never thought like that. We just did it instinctively. We had 

no idea what we were doing, going to a major tonic seventh, or whatever…’ 

 

 
 
 

News 
 
Systematic e-Service Innovation 
Darrell’s chapter in the newly published Intech Open ‘e-Service’ book is now available. 
Along with hard copies of the rather lovely book. Check out: 
https://www.intechopen.com/online-first/systematic-e-service-innovation 
 
Dealing With The Mirage 
Talking of new books, as promised last month, copies of Shreyas Bakshi’s 
institutionalising innovation book have now arrived at our office and are available in the SI 
online shop: http://store.systematic-innovation.com/dealing-with-the-mirage-
institutionalising-innovation/  
 
ICMM (Japan) 
Our good friend, Professor Toru Nakagawa has been doing sterling work to translate the 
ICMM Introduction book into Japanese. He’s been publishing each Chapter on the always 
excellent ‘TRIZ Home Page In Japan’ website (https://www.osaka-

https://www.intechopen.com/online-first/systematic-e-service-innovation
http://store.systematic-innovation.com/dealing-with-the-mirage-institutionalising-innovation/
http://store.systematic-innovation.com/dealing-with-the-mirage-institutionalising-innovation/
https://www.osaka-gu.ac.jp/php/nakagawa/TRIZ/eTRIZ/
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gu.ac.jp/php/nakagawa/TRIZ/eTRIZ/) and will shortly be making an ebook version 
available for anyone interested in obtaining a copy. 
 
everythink.info 
The Everythink book now has its own dedicated website, including a free online survey 
tool that allows users to measure their dominant Thinking Style/Value-System. ‘Coming 
soon’ on the site is a re-imagining of the original PanSensic Mental Gear app that will 
allow users to paste narrative and obtain a Thinking Style result without the need to do the 
survey.  
 

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

Agriculture – ICMM Journey Design Project 
Agriculture – Invent-To-Order Project 
Agriculture – Business Model Innovation Project 
Electronics – SI Certification Workshops 
Consulting – Innovation Strategy Workshops 
Healthcare – Innovation Strategy Project 
Healthcare – Measurement Innovation Project 
Defence – Invent-To-Order Project 
Finance – TrenDNA Project  

https://www.osaka-gu.ac.jp/php/nakagawa/TRIZ/eTRIZ/

