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TRIZ 4.0?

First up, it’s not for me to define what TRIZ is or isn’t, where it’s been or where it is going.
The original Russian-speaking TRIZ community has made it abundantly clear that TRIZ is
theirs and theirs alone. Classical TRIZ at least. When I spoke at my first TRIZCON, in
1998, for example, it was notable how Russian-speaking TRIZ experts left the auditorium
whenever someone non-Russian-speaking was at the lectern. Then we had Victor Fey
telling European TRIZ-fans to ‘leave TRIZ alone’ when he keynoted at the 2002 ETRIA
TRIZ Future conference. I get it. Enough at least to have my tongue firmly in my cheek
when I talk about ‘TRIZ 4.0’. More likely what I really mean is ‘Systematic Innovation 3.0’.
Especially given that TRIZ essentially still means 1970s ‘classical TRIZ’ and ‘systematic
innovation’ is the result of a group of people deciding that it was time to move the research
forward.
Either way, how close I am or am not to the classical TRIZ world (I count many of the
Russian-speaking community as friends by the way), I’m still guaranteed to be asked the
s-curve question whenever I attend any kind of TRIZ related event. ‘Where is TRIZ on its
s-curve?’
Ask a Russian-speaking TRIZ master the question and they will say ‘at the top’. Ask me
the question, and I will say that ‘Classical TRIZ’ is at the top of its s-curve, but also that the
answer depends on whether we include any of the systematic innovation research into the
equation. If we do make that allowance, I believe there have been two significant step
changes that take the higher-level methodology/philosophy usually called ‘Systematic
Innovation’ to a second and a third new s-curve. And that we can now also see the
beginnings of a fourth.
This article is about mapping each of those discontinuous jumps and speculating how the
fourth generation story is likely to pan out in the coming years.
As is often the case, it is instructive to begin the journey at its beginning…
TRIZ 1.0 (1946~1985)
The legacy of founder, Genrich Altshuller, is what we know commonly refer to as
‘Classical TRIZ’. The TRIZ acronym – crucially – describes the Theory Of Inventive
Problem Solving. The key word in the context of s-curve jumps being the word ‘solving’.
Altshuller’s focus was to decode the DNA of how to solve difficult technical problems. In
many ways the culmination of this work became ARIZ, the algorithm for inventive problem
solving. By 1985, there were multiple versions of ARIZ, but nearly all of them started with
a step that looked something like this:

Evaluate the initial situation.
Construct the hierarchy of the system
(or phase plan of the process)
Locate the ‘sore point’ of the system or process.
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Meaning, essentially, that ‘the initial situation’ was already known and understood, and
that the subsequent steps of the process would lead us to ‘the’ solution, via a little bit of
problem clarification in the form of steps to ‘find the contradiction’. In this ARIZ world, the
emphasis was very much on finding ‘the’ solution. To the extent that any kind of ideageneration divergence was viewed as wasteful and – worse – a sign that the problem
solver hadn’t been trying hard enough. This belief in the possibility of ‘the’ solution is also
an important piece of information in the s-curve position story. What we now know about
complex systems, for example, is that for a complex problem there is literally and
definitively no such thing as ‘the’ solution, but rather ‘solutions’ that ‘best’ fit the prevailing
context and conditions. TRIZ 1.0, in other words, was a methodology geared towards
complicated problems. In terms of the Complexity Landscape Model (CLM), ‘Classical
TRIZ’ fits here:

COMPLICATED

TRIZ
1.0

SIMPLE

System

COMPLEX

Ashby Line

CHAOTIC

Disintegration Line

SIMPLE

COMPLICATED

COMPLEX

CHAOTIC

External Environment (‘Super-System’)

Classical TRIZ was conceived and built for a world of complicated technical problems.
Moreover, because the focus was on generating solutions, as drawn on the CLM, it was
best suited for ‘in control’ situations in which the initial situation was taken as read. This ‘in
control’ status means that we’re dealing with a position on the CLM above the Ashby Line
– i.e. the problem satisfies Ashby’s Law, ‘only variety can absorb variety’.
I know some in the Classical TRIZ community will dispute the solution-focus of TRIZ.
‘What about IFR?’ they will say, or, ‘what about all the drilling down to find the physical
contradiction?’ To some extent, these are fair points, but in Altshuller’s solution-focused
TRIZ, they are merely a series of strategies to inform solution-generators which way they
should be heading. The absolutely do not ask us to challenge the ‘initial situation’ we find
ourselves in. There is no mention of the word ‘customer’ for example, and therefore, there
is no consideration as to whether we are solving the problem the customer would actually
like us to solve. In TRIZ 1.0 terms, this isn’t such a bad thing. Faced with a difficult
technical problem – i.e. any of the case studies in any of the classical TRIZ text-books –
the customer probably has zero interest in the problem. Or, usually, whether it is solved
badly or well. The customer wants matches, not have to worry about getting the ignition
compound to stick to the wooden stick. There is nothing wrong with this ambition at all.
Indeed, TRIZ 1.0, in uncovering the 40 Inventive Principles and the Inventive Standards
and enabling the creation of Function Databases, has done the world a great service in
the context of efficiently enabling the solution of complicated technical problems.
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Some in the Classical TRIZ community – including Altshuller in his later years – began to
realise, as ARIZ and the solution generating tools approached the top of their s-curve, that
something more was needed. They continued working after the nominal 1985 date I think
denotes the ‘end’ of TRIZ 1.0 development activity. This work, however, was largely
focused on things other than solution generation tools and methods. And also – crucially
again – it shifted emphasis away from the hard work associated with continuing to analyse
patents and other sources of contradiction-breaking solutions. This is understandable if we
can imagine the frustrations associated with the fruitless search for more Inventive
Principles or Inventive Standards. By 1985, Classical TRIZ was firmly stuck at the top of
its s-curve. Altshuller shifted focus, and so did one or two others. The first seeds of a
second generation of TRIZ were being born…
TPIZ 2.0/Systematic Innovation 1.0 (1985-present)
1985 was significant in TRIZ history thanks to the arrival of Function-Cost-Analysis TRIZ
or FCA-TRIZ (Reference 1). Here we saw the beginnings of TRIZ evolution by merger with
other tools and methods. Specifically, in the case of FCA-TRIZ, by the adoption and
evolution of Larry Miles work on Value Engineering. The arrival of Function Analysis was
simultaneously a small step and a giant leap. A small step in that to a high degree the
Classical TRIZ community rejected it – e.g. almost no-one but a historian knows or uses
the expression ‘FCA-TRIZ’ today. A giant leap in that it saw TRIZ seriously entering the
problem-finding space for the first time. Constructing a function analysis model of an
existing system did not require that there was a problem to be fixed at all. Rather, it was a
tool that simply said to users, ‘go construct a model of the system’. And then, by forcing
those users to think about harmful, insufficient, excessive and missing relationships, it
encouraged them to begin identifying multiple opportunities to improve a system, as
opposed to simply looking to resolve a single problem. Constructing Function Analysis
diagrams was and is about as far away from a ‘fun’ activity as it was possible to be for
most people, but the good news was that, once the first model had been created, it would
continue to live and evolve as long as the system existed. It was and still is a potent tool
for both finding hidden problem solving opportunities, and also, guiding solvers to
minimise the likelihood that, when they fixed a symptom in one part of a system, it
wouldn’t lead to unexpected adverse effects in other parts. By opening up the problemfinding space, we open up the opportunity for TRIZ to extend its reach in the Complexity
Landscape Model to situations which are not in control:
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I often find myself referring to this, at the time, invisible, step-change evolution of TRIZ as
the Theory of Inventive Problem Finding. I’ve found this term much more in tune with
engineers and scientists for whom the best part of their jobs is problem solving. These are
the people for who the last thing they want is a bunch of maverick-Soviets marching into
the room and taking the solution generation thrill away from them. Converted into Russian,
this new title becomes ‘teoriya poiska izobretatel'skikh zadach’ or TPIZ. Not nearly so
good as an acronym, but, I argue, highly symbolic of the step-change to TRIZ 2.0.
The controversy surrounding the import of Function Analysis into the TRIZ world in at least
the Russian-speaking TRIZ community meant that, even today, many in that community
don’t think of Function Analysis as a TRIZ tool. S-Field advocates in particular, who no
doubt their philosophy of reducing systems down to their core ‘two-substances-and-a-field’
essence was a superior strategy than trying to map the whole system. This reductionist
approach is again symptomatic of a world-view that acknowledges complicated, but
doesn’t understand complex. It’s possible to break down a (complicated) Boeing 747 into
its individual components and then re-assemble it, safe in the knowledge that it will still fly.
But the same doesn’t apply to something complex like mayonnaise, where this kind of
assembly-dis-assembly-re-assembly option doesn’t exist.
Still, following the fall of the Iron Curtain in the late 1980s, and the subsequent migration of
many TRIZniks to the four-corners of the world, the floodgates had been opened in terms
of the integration of TRIZ with a whole bunch of other (non-Soviet) tools, methods and
thinking strategies. In this context, the second key element of ‘TRIZ 2.0’ may be seen to
be how many of the West’s ‘problem finding’ tools – QFD, SPC, Kepner-Tregoe, DFMA,
Taguchi Methods, Hoshin planning, Spiral Dynamics, scenario-planning, etc – found their
way into the TRIZ toolkit.
To some extent, this integration work still continues, albeit a lot less than at its peak. Partly
because Russian-speaking TRIZ masters hated the corruption of their beautiful ‘problem
solving’ tools, but mainly because, as is the way of the world, adding more and more stuff
to a system comes with an inevitable law of diminishing returns… the Theory of Inventive
Problem Finding, in other words, also hit the top of its s-curve. It was time for another
jump…
TRIZ 3.0/Systematic Innovation 2.0 (2002-present)
By the turn of the Century, perhaps because we’d been going to clients with a promise
that we could help them work on ‘any kind of problem’, we accidentally found ourselves
crossing the boundary between complicated and complex problems. And the moment that
boundary is crossed, the strategies for making meaningful progress change quite
profoundly. We discovered many of these strategies by adopting the TRIZ idea that
‘someone, somewhere already solved your problem’, and venturing into the formative
world of complex adaptive systems. By way of yet other happy accidents, we also hit upon
other problem-definition/solution-generation thought leaders – Edward De Bono for
example – that had mostly by trial and error revealed strategies that worked in complex
situations too. Together these made for the beginnings of what we today might think of as
‘Complex TRIZ’, or Systematic Innovation 2.0. Important milestones (for us at least) were,
firstly the Business & Management edition of the Hands-On Systematic Innovation book.
The moment we switch from ‘technical’ to ‘people’ problems, whether we like it or not, we
have entered the realm of the complex. Which means – if you look at the four pillars of
TRIZ 1.0, or the five pillars of TRIZ 2.0 – the foundations laid by earlier versions of TRIZ
were insufficient. 2004’s HOSI(B) book saw the arrival of two additional pillars –
emergence and recursion – that enabled systematic progress to be made in the way
©2020, DLMann, all rights reserved

complex situations could be tackled. TrenDNA, from 2009, further added to the complexsystems story by creating a methodology for making sense of complex societal and
market contexts. The core rationale for the TrenDNA methodology was the recognition
that while every complex problem has thousands of simple wrong answers, there is also a
possibility of a simple ‘best’ solution. Provided that the first principles from which the
complexity emerged could be decoded and made to work for the innovator rather than
against them.
We didn’t know it at the time, but what the addition of the new pillars into the Systematic
Innovation story allowed us to find a way to integrate ‘all’ of the world’s finest problem
definition and solution generation tools into a single coherent whole. A whole that allowed
us to diagnose any given situation and then make a meaningful selection of the most
appropriate tools, methods and strategies to enable meaningful progress to occur, and to
stand a far better chance of ending up being one of the 2% of innovation attempts that
ended up being successful, rather than the 98% that failed. We had, in other words, found
a way to operate in a much bigger area of the Complexity Landscape:
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The only problem now, as this 3.0 capability began to grow and mature, was what to do in
chaotic situations? Enter the first beginnings of TRIZ 4.0…
TRIZ 4.0/Systematic Innovation 3.0 (2015-present)
While most of the revenue we generate within the Systematic Innovation Network comes
from doing ‘TRIZ 2.0’ or, more likely, ‘TRIZ 3.0’ jobs, we’ve known since 2015 that any of
the profits from that work needed to be spent researching what we were beginning to think
of as the next big step-change in the evolution journey. 2015 was the year we first went
public with our work on the use of computer-aided innovation tools and strategies.
Specifically, the suite of tools that were eventually spun-out as a separate company,
PanSensic. PanSensic is all about ‘reading between the lines’ of unstructured narrative
data in order to try and make sense of highly dynamic complex situations. As stated
earlier, there’s no such thing as the ‘right’ solution in a complex domain, only a solution
that ‘best’ fits the prevailing context and conditions. And when those conditions are rapidly
changing, only an automated, self-learning artificial intelligence like we now see in
PanSensic is able to keep track of changes in a world that frequently dips into chaos. A
phenomenon TrenDNA has been predicting for over a decade, and one that has become
©2020, DLMann, all rights reserved

very real indeed for almost every business in these Covid-19 pandemic times. In terms of
the CLM, ‘TRIZ 4.0’ (or ‘Systematic Innovation 3.0’) is about allowing us and our clients
prevail across any segment of the Landscape:

COMPLICATED

TRIZ
1.0

TRIZ
2.0
TRIZ
3.0

SIMPLE

System

COMPLEX

Ashby Line

CHAOTIC

Disintegration Line

TRIZ
4.0

SIMPLE

COMPLICATED

COMPLEX

CHAOTIC

External Environment (‘Super-System’)

There’s still a way to go in achieving this ambition. I don’t think we’ve hit a tipping point
yet, but I do believe we know how to get there. Contrary to the beliefs of futurologists like
Ray Kurzweil, we don’t believe there is such thing as a ‘singularity’. Neither in terms of
technology, nor society at large. What we do have, we believe, for at least the next 4-5
years is a chaotic world in which the winners will largely be determined by those that are
able to learn the fastest. And, quite simply, the only way to learn fast enough in most
industry sectors, is to let the computer do the heavy lifting. Firstly in terms of
understanding the dynamic context of a situation, but, not far behind, being able to
automatically generate testable solutions: if there really are only 40 Inventive Principles,
that ought to be something that is very amenable to translating into algorithmic form. And,
indeed, so far, that seems to be the case. That’s a story for another day. In the meantime
here’s a summary of what we think the overall TRIZ/Systematic-Innovation step change
evolution journey looks like so far:

Reference
1) Souchkov, V., ‘A Brief History Of TRIZ’, TRIZ Journal, September 2015.
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Manufacture Step-Change Trend Patterns
Aside from addressing contradiction-related problems, the world of manufacture has been
something of an orphan as far as TRIZ is concerned. The lack of attention is most
apparent when it comes to the Trends and, especially, the Evolution Potential aspects of
the TRIZ/SI story. This article aims to begin the process of righting the situation,
examining a number of previously unseen evolution trend patterns.
As with all things trend-related, the overriding evolution direction is one of increasing
ideality, with, ultimately, everything heading towards an Ideal Final Result end point:

Today
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Figure 1: All Manufacture Processes Evolve To An Ideal Final Result

All trends then cascade down from this meta-direction. One of the most obvious of them,
from a Manufacturing perspective, is what we might think of as a variant on the Trimming
trend. Or the opposite of the Mono-Bi-Poly trend. Poly-Bi-Mono, maybe? This is the trend
that essentially tells us that the number of operations required to manufacture an artifact
progressively requires fewer and fewer operation stages:
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Figure 2: Manufacture Operations Poly-Bi-Mono

Next up, comes the evolution of manufacture processes and systems that evolve to waste
progressively less and less material. Things don’t work out quite so simple this time
around though because there are multiple parallel manufacture strategies that need to be
addressed. In going from raw material to finished article, historically there have been three
main methods, as suggested in Figure 1. They are removal, re-shaping, and addition. If
we think back to prehistoric man, we see the first ‘manufacture’ operations involved the
modification of found objects like rocks, bones or wood. Crude cutting implements, for
example, were created by removing material to leave sharp surfaces; rocks were scored
and carved to make implements for grinding wheat; wooden sticks had their tips
sharpened to make spears. And so on. In each case, there was a finished article and the
material removed was essentially scrap.
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In the long-term, scrap is seen to be a bad thing. Not to mention the amount of time it took
to perform all of the various carving, cutting and sharpening operations. And so, necessity
being the mother of invention, alternative manufacturing strategies began to appear. Once
we had discovered metals, it didn’t take long to invent both reshaping (e.g. forging of
horseshoes) and additive (e.g. casting) processes.
There are no hard and fast rules concerning which of these three strategies evolves at
what rate or which one eventually dominates. What we can say with a high degree of
certainty, however, is that there is a definite and related pattern within each strategy.
Something like this:
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Figure 3: Evolution Of Parallel Removal, Reshaping and Additive Manufacture Strategies

As denoted by the curved arrows, however, we can see that there is a general tendency
for removal and re-shaping methods to eventually be taken over by additive manufacturing
methods. Single-stage forging presses (‘reshape’) produce minimal waste, but they do
require a large-scale capital investment. Something that can for the most part be
eliminated now in the form of the just-started 3D-printing revolution. Here is an area where
more and more manufacturers are beginning to realise that, not only does additive
manufacturing produce less waste and less capital expenditure, but it also permits much
great levels of customisation, and, still to be matured, the ability to create meta-material
structures wherein different parts of a component can be produced from different materials
in a seamless manner. From a 3D-printing perspective, if it can be designed, it can be
produced… with a machine that costs just a few hundred dollars.
The arrival of 3D-printing has also served to accelerate one more manufacture trend, this
time shown in Figure 4. Historically, what this trend tells us, is that the job of ‘Manufacture’
was to produce what the engineers and designers told them to produce. New manufacture
capabilities, however, especially additive techniques like 3D-printing open up the
possibility for Manufacture to now have a much greater influence on the design process.
Typically, how this Manufacture-For-Design trend plays out is that, at first, it allows for a
re-optimisation of existing design rules, for example, dynamically altering a design
according to customisation needs. Then, at stage 3, the enhanced manufacture capability
enables designers to begin adding a host of new contradiction-solving capabilities. 3D©2020, DLMann, all rights reserved

printing multi-hollow structures enables solutions that are both lighter and stronger.
Similarly, surface engineering ribs, protrusions and other small-scale three-dimensionality
enables the provision of potentially valuable new functions – self-cleaning, for example, or
super-low-friction. Finally – so far – the final stage of the trend opens up the possibility for
a whole series of new functionalities thanks to the extraordinary levels of flexibility in terms
of creating multi-material, meta-materials. Here things like invisibility-shields, selfrepairing, and other undreamed of possibilities are beginning to emerge.
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Figure 4: Design-For-Manufacture-For-Design Trend

Aside from these trends, the remainder of the manufacture Evolution Potential story thus
far seems to be covered by the other ‘technical’ TRIZ trends as detailed in the Hands-On
Systematic Innovation reference. We’ll return to this subject in a future Manufactureevolution case study article in which we’ll see how designers of manufacturing equipment
and managers of production-lines are beginning to think about and to exploit the high
levels of untapped Evolution Potential the vast majority of today’s manufacturing systems
still possess.
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Not So Funny – Read Instructions Carefully

Not reading the instructions. It’s what humans do. Life is too short. Even during lockdown.
Far better – usually – to just rely on bare instinct. How hard can banana-bread be, after all.
This hard:

Consequently, manufacturers have been encouraged to offer the occasional helping hand.
Preferably in a small enough number of words that users will overcome their instincts to
just get stuck in and instead spend a few seconds reading the instructions. The more
precise the better…
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Safety always comes first…

…especially when it comes to medication…

…and, if you’re pretty certain people are going to try and take shortcuts, use a different
kind of precision…

And, if you’re pretty convinced no-one is going to read the words, a picture speaks a
thousand of them. Usually…
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…and, if all else fails…

…or, if even that doesn’t work, TRIZ Principle 13 is the one you perhaps need to think
about heading towards. Let the customer ask for what they want. What they really, really
want…
©2020, DLMann, all rights reserved

Clarity. Precision. Look after Frank.
No training required.
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Patent of the Month – Piezoelectrochemical Effect Energy Harvesting

Sometimes our patent of the month focuses on an invention that makes for what we hope
is a good illustration of the TRIZ process. Sometimes, it focuses on an invention that has
enormous potential to make a difference. The latter being inventions of the ‘Level 4’ or
‘Level 5’ variety. This month’s selection very much falls into the latter category.
US10,860,293 was granted to a pair of inventors at Princeton on June 9. Here’s what the
beautifully succinct background description has to say about the problems being tackled
by the invention:
Mechanical energy harvesting is an increasingly important method of providing power. This power
can be used for a variety of tasks, including providing power to distributed sensor networks where
physical connection to a power source is impractical. Conventional mechanical energy harvesting
methods rely on piezoelectric, electromagnetic, or electrostatic conversion of mechanical energy
from ambient vibration sources to electrical energy. However, the low energy density of these
devices excludes their application in low frequency and static load sources, with the lowest
frequency reported devices limited to 10 Hz.
For example, a 50 MPa mechanical load source at 0.01 Hz could be used in sensor applications
with a device capable of harvesting 10.sup.-2 J/cm.sup.3 per cycle. However, the device would
require an energy density of 10.sup.-1 J/cm.sup.3 per cycle to be viable for mobile electronics
applications. These applications are determined by comparing average power densities
characteristic of each application based on energy density of a battery divided by application run
time; this method eliminates the need to make assumptions about the acceptable size of the
power source required for an application.
A way to overcome these limitations, to provide a device capable of use in low frequency
applications, is therefore desirable.

So, essentially what we have here is the desire to increase energy density being thwarted
by low frequency and static load sources. Here’s what the basic conflict looks like mapped
on to the Contradiction Matrix:
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Here’s one of those patents where the main inventive step is in the name. Call it Principle
35 or 28, the basis of the invention is the piezoelectrochemical effect. An effect that is
present in only one other US patent to date, and sees its potential as an energy
generation method mentioned for the first time in this patent. Which is why the inventors
get to have a first Claim as succinct this:
1. An electrochemical cell, comprising: a plurality of electrodes; and an electrolyte, wherein at least
one of the plurality of electrodes is a piezoelectrochemical material, and wherein the
electrochemical cell is configured such that an applied compressive stress directly causes a
change in an electrochemical potential of at least one of the plurality of electrodes.

Looking elsewhere for the sources of inspiration for the invention, we find another succinct
offering from the patent’s main inventor. In the paper, he discusses the well-known
phenomenon in the lithium ion battery field of the volumetric expansion of the electrodes
during the charging and discharging of the battery. Although this phenomenon poses
many problems for the design of more efficient and safer batteries, it is possible, the
inventor speculates, that it can be used to advantage by driving this mechanism the other
direction—in other words, applying a volumetric change to the battery to elicit
electrochemical potential.
…a very nice case of a Blessing In Disguise solution. Turning a bad side effect into a
useful function…
Materials in which mechanical energy is directly converted into electrochemical potential
are called piezoelectrochemical (PEC) materials, and the PEC effect has been
demonstrated in multiple systems, including electrodes in lithium ion batteries. One
motivation for studying the mechanism behind the PEC effect is for applications in
mechanical energy harvesting. The upshot being that PEC materials can now be seen to
provide a potentially permanent power source for micro-electronics and other applications
in which connection to a traditional power source is not practical. In PEC materials, the
chemical potential of ions is affected by an applied stress, and under such circumstances
these materials can be used in a thermodynamic cycle to harvest energy, at a relatively
slow rate commensurate with the kinetic transport in electrochemical systems. The slow
rate allows PEC materials to harvest at low frequency ranges (less than 1-10Hz), which
are not captured by traditional mechanical energy harvesting materials. PEC systems also
have higher energy density compared to other mechanical energy harvesting systems.
Therefore, PEC materials would be useful in mechanical energy harvesting applications
that harvest low frequencies at high energy densities.
©2020, DLMann, all rights reserved

Assuming this one gets the opportunity to cross the development chasm, we suspect it
holds open the prospect for some big market disruptions in the coming years. And, in true
Level 4 invention fashion, very likely a whole host of Level 3, 2 and 1 inventions.
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Best of the Month – The Five Stages Of Collapse

As author, Dmitry Orlov, admits in the introduction to our Book of the Month selection this
month, this is not a book for everyone. Not many people want to hear about bad news.
And rest assured this is a book full of the stuff. It’s about how precarious democracy is,
and what happens when societies fail to maintain the balance. It is written by someone
who lived through the collapse of the Soviet Union, and the subsequent ‘evolution’ to a
very different kind of modern Russia. It is also about other societies that have been
through times of collapse. Some – like Iceland – that recovered well, and some – the poor
old Ik tribe in Africa – that have sunk about as low as it is possible to go.
A key tenet of the counter-intuitive rules of behaviour in Innovation World is that it is only
by running towards the difficult, depressing stuff that we get to identify the best innovation
opportunities. And that is the basis for our recommendation. This is a book that focuses on
tangible, complexity-acknowledging reality. The story it tells about what’s likely to happen
in the next few years is particularly depressing if you’re not willing or able to wear the
innovator’s hat. (A good heuristic in life involves not listening to what people say, but
rather to watch what they do: Orlov lives on a boat!) But, if you are the innovator, read
between the lines and there is much on offer here. In part the opportunities that look set to
arise, but also the signs and signals to look out for in order to get a grip on the crucial
timing issues that confounds so many innovation attempts.
I decided to buy the book, but a simple Google search will quickly reveal a lot of Orlov’s
content is available on his website for free. There you should be able to quickly notice that
he has a rare skill to be simultaneously very smart, very insightful, and – the toughest act
of all – to be very, very funny. Which, I suspect, offers up a good reason why his books
don’t get published by mainstream publishers. Or maybe its just that mainstream
publishers know that most readers don’t want to read depressing content… if you fall into
that category, you might like to skip the next page. Otherwise, it makes for an elegant
summary of Orlov’s thesis…
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Wow In Music – I Won’t Back Down

"I Won't Back Down" is a song by American rock musician Tom Petty. It was released in
April 1989 as the lead single from his first solo album, Full Moon Fever. The song was
written by Petty and Jeff Lynne, his writing partner for the album. It reached number 12 on
the Billboard Hot 100 and topped the Album Rock Tracks chart for five weeks, starting the
album's road to multi-platinum status. It has subsequently become one of Petty’s best
loved tracks. It’s also one of the few songs I thought I should learn how to play (I normally
have a strict ‘no-covers’ rule as anyone that has seen me embarrassed by my abject
failure to play anything even vaguely recognizable following a request to ‘play something’
will testify). When I’ve broken my rule in the past, I’ve typically followed the Indigo Girls
suggestion to worry more about the spirit than the actual right notes. But with I Won’t Back
Down, the thing that quickly confused me as I tried to get the right guitar sound was how I
couldn’t get very close at all. And it wasn’t until I checked out Episode 7 of the Rick
Beato’s phenomenal ‘What Makes This Song Great’ series, that I got to work out why.
In case you don’t know the song well, it starts with Mike Campbell’s understated slideguitar part playing the signature hook, with a chugging rhythm guitar in the background. It
was this chugging bit I was interested in trying to reproduce. The reason I was going adrift
was because, Beato reveals, it is two guitars (Principle 1). Actually three. But let’s stick
with the main two for a second. Because it’s not the same guitar doubled, it’s two different
guitars (Principle 3), both played muted (i.e. Principle 24 palm partially damping the
strings), but then one played very clean and one played with some distortion. It is this
combination that gives the song its amazing breadth when listened to in stereo. Secret
revealed.
But then there’s more. The bass is also played (Principle 24) muted throughout the song.
It forms one part of the pulse of the song, playing (Principle 20) eighth notes for the
duration. The other part of the pulse comes – no surprise – from the drums. The hi-hat
being the real driver. It is programmed rather than played, so really is Principle 20.
That gets contrasted with Petty’s signature straining, nasal vocal performance. Except
here it’s more strained (Principle 16) than normal. According to Petty, from an interview
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about the song in Mojo magazine: "At the session George Harrison sang and played the
guitar. I had a terrible cold that day, and George went to the store and bought a ginger
root, boiled it and had me stick my head in the pot to get the ginger steam to open up my
sinuses, and then I ran in and did the take." That the song ends up being one of his most
iconic performances is probably about as Principle 22 as the music world gets.
But, we haven’t finished yet. The entrance to the chorus is really, what made Beato
feature the song in his series. The drums, guitar, backing vocal and vocal all suddenly
converge (Principle 5), add in some (Principle 19) double beats, and blam, here comes the
chorus. It’s signature Petty again. Including, hidden in the background and about to step
forward, that third guitar. This time Jeff Lynne playing 12-string. Again doubled per Lynne
production standard. And hey presto, we’re back in the 1970s. Something that, in 1989,
helps to give the song a timeless quality.
Now we’re into the chorus. And another killer moment, thanks to the (Principle 37)
dissonant chord shift… something that gets echoed in yet another Mike Campbell
signature solo. I love Mike Campbell’s playing. He’s got chops to die for, but never ever
overplays. Here we get twelve glorious slide guitar notes. I think we can call that Principle
2. An absolute ‘less is more’ masterclass. Maybe I should put that on my guitar cover list?
If you’ve not seen any of Rick Beato’s free YouTube programmes, there are approaching
a hundred different songs to choose from these days. My new challenge, therefore,
becomes not duplicating any of his other choices. Tough one.
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Investments – Graphene Corrosion Protection

A thin, single layer of graphene material only 1 atom thick may reduce metal pipe
corrosion rates as much as 100 times, according to Govind Chilkoor, a research scientist
at the South Dakota School of Mines & Technology. These new crystalline 2D materials
could mean big savings to industries.
Corrosion costs the U.S. water and wastewater industry about $36 billion annually, or
3.1% of the nation’s gross domestic product, according to a 2002 U.S. Federal Highway
Administration study. Those annual losses have now risen to an estimated $58.5 billion.
Graphene, the highly useful material consisting of a one-atom-thick sheet of linked carbon
atoms, has already been shown to keep steel from rusting. Soon, though, it could also be
used to stop bacteria from corroding metal pipes.
In wastewater-handling facilities such as sewage treatment plants, microbes known as
sulfate-reducing bacteria frequently colonize the inside surfaces of pipes and other
equipment. Taking the form of what are known as "biofilms," the resulting bacterial
colonies can develop in as little as 10 days after the pipes have been cleaned, and they
proceed to degrade those pipes in two main ways.
First, the microbes extract electrons from the surface of the metal as they respire. Second,
as the bacteria consume organic matter in the water, they produce corrosive hydrogen
sulfide.
And while protective polymer coatings can be applied to the inside of pipes, these may
themselves be degraded as the bacteria consume the plasticizers within them.
Additionally, such coatings can become brittle over time, subsequently cracking, flaking
off, and entering the water stream.
With these limitations in mind, Chilkoor looked instead to the use of graphene as a
coating. In lab tests, he found that even a single layer of graphene – measuring less than
1 nanometer thick – was highly effective at keeping sulfate-reducing bacteria from latching
onto the inside surface of metal pipes.
"Graphene can be very antimicrobial," he explains. "It can induce oxidative stress and the
bacteria will die."
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Additionally, given that graphene is one of the strongest manmade materials, it ought to be
much more durable than the polymers currently used in protective coatings. And as an
added bonus, because graphene is very thermally-conductive, it should perform better
than polymers when utilized in heat-exchanging pipes.

As wastewater flows through a metal pipe, sulfate-reducing bacteria begin colonizing the
interior surface and form a slimy film within 10 days. The bacteria excrete a sticky polymer
substance and, as the microorganisms accumulate, form a biofilm. “If you put a biofilm
under a scanning electron microscope, you will see lots of live bacteria,” he explained.
The sulfate-reducing bacteria corrode the metal in several ways, Chilkoor said. First, the
bacteria pull electrons from the steel surface. Second, the bacteria consume organic
matter in the wastewater, producing hydrogen sulfide that then erodes both cast iron and
stainless steel.
Applying polymer coatings to reduce corrosion has had limited success. The thin plastic
coatings are prone to biodegradation. “The microbes get into small pores in the coating
and consume the plasticizer in the polymer,” Chilkoor explained.
Polymer coatings can also become brittle, crack and peel, which then releases toxins from
pigments and organic compounds in the polymer into the water. “This can be a problem
for humans and aquatic life,” he noted.
Furthermore, for applications such as heat exchangers designed to cool a hot liquid, the
polymer coatings can disrupt functionality, Chilkoor pointed out.

©2020, DLMann, all rights reserved

Generational Cycles – The Beveridge Report

A quick dip into social history. The Beveridge Report, officially entitled Social Insurance
and Allied Services (Cmd. 6404), is a UK Government report, published in November
1942. It was drafted by the Liberal economist William Beveridge, who proposed
widespread reforms to the system of social welfare to address what he identified as "five
giants on the road of reconstruction": "Want… Disease, Ignorance, Squalor and Idleness".
Published in the midst of World War II, the report promised rewards for everyone's
sacrifices. Overwhelmingly popular with the public, it formed the basis for the post-war
reforms known as the Welfare State, which include the expansion of National Insurance
and the creation of the National Health Service. It was signed in to law by the Labour Party
government in the general election after the Second World War. It subsequently also
became the model for welfare systems in dozens of other countries around the world.
That the Report arrived during a Crisis period – the government had commissioned the
report to explore the ways that Britain should be rebuilt after World War Two – is quite
telling. The same thing happened during the previous Crisis period in the 19th Century,
albeit in a slightly more fragmented manner. Beveridge’s report was written as a
replacement of the 1834 Poor Law, the idea being that many of the features of that law
were no longer relevant in the context of the mid 20th Century. The two overriding
principles underpinning the Poor Law were:
"less eligibility": that the pauper should have to enter a workhouse with conditions worse
than that of the poorest free labourer outside of the workhouse, and,
the "workhouse test", that relief should only be available in the workhouse. The reformed
workhouses were to be uninviting, so that anyone capable of coping outside them would
choose not to be in one.
The 1834 Act was re-visited several times, but most noticeably in 1867, in the form of the
Reform Act, which in essence went further to deter ‘outdoor relief’ and, in so doing,
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managed to reduce eligibility by a third and to increase numbers in work-houses
significantly.
The main reason this is important, is because now in 2020, we find ourselves in the a
highly analogous position to the one Beveridge found himself: a welfare system that is no
longer fit for purpose – 80% of the cost of the system is now purportedly associated with
managing it rather than achieving any kind of useful outcome for people in need of help.
In the UK at the moment, it seems unlikely to imagine the incumbent Government from
commissioning an equivalent to the Beveridge Report. I might be wrong, but I think a big
part of its successor already exists in the form of the book ‘Radical Help’ (our Book of the
Month choice from October 2019). That’s the one I’d vote for at least. Let’s see what the
next couple of years brings. What is clear already, however, is that Beveridge’s system is
now broken and the post-pandemic situation will only cause it to become even more
broken. Being a crisis in a Crisis Period, however, means there is literally not going to be a
better time in history to rethink how society as a whole works, and how, specifically, it
wishes to look after those that, tragically, are allowed to fall below the poverty line.
Here’s the story in visual form:

You heard it here first.
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Biology – Sundew Plant (Drosera)

Sundews offer up a veritable feast of contradiction resolutions. They are one of the largest
genera of carnivorous plants, with at least 194 species. These members of the family
Droseraceae lure, capture, and digest insects using stalked mucilaginous glands covering
their leaf surfaces. The insects are used to supplement the poor mineral nutrition of the
soil in which the plants grow. Various species, which vary greatly in size and form, are
native to every continent except Antarctica.
First up comes the conflict associated with the fact that sundews are insect-pollinated but
also obtain a lot of their nutrients from, err, insects. Sundews are expected to have higher
fitness if they resolve pollinator-prey conflicts by sparing insects pollinating their flowers
while trapping prey insects. As can be seen from the above pictures – especially Drosera
spatulate (A) – the conflict gets solved with a classic Principle 2, Separation strategy.
My favourite sundew trick however, was the one reported in National Geographic a couple
of years ago. Enter kleptoparasitism. Which kind of sounds like it needs an Inventive
Principle of its own.
Some sundews growing in bogs in Japan steal insects lured by the flowers of
neighbouring plants. The Japanese research team investigated how two sundew species,
Drosera makinoi and Drosera toyoakensis, attract prey. They looked at the role of the
sundews’ own flowers, as well as those of plants close by, and compared the number of
insects trapped when flowers from one or both types of plants were removed.
Surprisingly, the number of insects they caught depended on whether the surrounding
non-carnivorous plants had blooms. That’s odd, since the non-carnivorous plants don’t
benefit from associating with sundews, and instead are investing resources in their own
flowers only to see potential pollinators become prey.
Like the sundews themselves, insects are attracted to flowers due to both their colour and
the scents that they emit. So, by ‘borrowing’ the sight and scent of other plants, Drosera
gets a free lunch. From a Contradiction Matrix perspective, this kleptoparacitism trick looks
something like this:
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Where Principle 24, Intermediary seems to be the direct analogue to the Drosera strategy.
And, lest you be thinking that by trapping and eating insects, even if it is ‘borrowing’ some
of them from other plants, Drosera is in effect still cutting its nose off to spite its face, the
two species used in the research were both found to be able to make seeds from their
own pollen and hence didn’t necessarily need insects to pollinate them. Which sounds a
lot like Principle 25, Self-Service.
The problem with this one is that if the other plants being stolen from don’t up their game,
they could easily be out-competed and disappear. Let’s call this one an evolutionary arms
race ‘in progress’. Hopefully someone will return in a few years time to see how the battle
is shifting. Double-kleptoparacitism maybe?
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Short Thort
“But genius, and even great talent,
springs less from seeds of intellect
and social refinement superior to those of other people
than from the faculty of transforming and transposing them.
To heat a liquid with an electric lamp requires not the strongest lamp possible,
but one of which the current can cease to illuminate,
can be diverted so as to give heat instead of light.
To mount the skies it is not necessary to have the most powerful of motors,
one must have a motor which, instead of continuing to run along the earth's surface,
intersecting with a vertical line the horizontal line which it began by following,
is capable of converting its speed into lifting power.
Similarly, the men who produce works of genius
are not those who live in the most delicate atmosphere,
whose conversation is the most brilliant or their culture the most extensive,
but those who have had the power,
ceasing suddenly to live only for themselves,
to transform their personality into a sort of mirror,
in such a way that their life,
however mediocre it may be socially
and even, in a sense, intellectually, is reflected by it,
genius consisting in reflecting power
and not in the intrinsic quality of the scene reflected.”
Marcel Proust

News
RDI Hub Webinar
Darrell will be giving a free one-hour webinar on ‘New-World Innovation Rules’ as part of
the Pivot Series events being convened by our friends at the RDI Hub in Kerry. The
session will take place on Thursday 25 June, Kerry-time. Anyone interested can register
for the event here… http://ow.ly/LcX550Ae4M9
TrenDNA
The simultaneous launch last month of both the hard-copy and ebook versions of Darrell’s
new book, The Hero’s (Start-Up) Journey, has prompted us to get our act together
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regarding some of his earlier titles. This month saw the release of the ebook version of the
TrenDNA book. Now on the ebook page of our online shop.
SI Online Shop
As lockdown restrictions slowly wind-down in the UK, we have been able to fully open our
online shop again. Many thanks to all those that patiently waited for the re-opening. The
backlog of orders have all now been dispatched, and things are working as normally as
the new normal world allows.
New Projects
This month’s new projects from around the Network:
Agriculture – SI Workshops (Online)
IT – Senior Leadership Team Mentoring Project
FMCG – ‘White-Space’ Finding Project
Government – TrenDNA Study
Telecom – SI Workshops (Online)
Finance – Innovation Strategy Workshops
Manufacture – Technology/Solution Matching Service
Transport – Tech Scouting Project
Big Data – TRIZ-Integration Project
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