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Measuring Innovation ROI:
#2 Small Picture
Here is the second part of the Innovation ROI calculation story we started in August
(Reference 1). The aim of that first part was to examine why the ROI calculation is so
difficult when it comes to innovation and the enormous variety of different scenarios an
innovation project team might find themselves caught up in. The aim of this second part is
to show where we’ve got to in terms of distilling all the different scenarios into some kind
of manageable whole. From an economist’s perspective, let me say from the get-go that
we haven’t reached anything like the Holy Grail ‘universal’ solution their profession seeks.
There is no single equation that will allow a meaningful calculation to be made. From all
the dead-ends, diversions and rabbit-holes we’ve found ourselves travelling down the last
few months, we don’t believe there ever will be. The ‘right’ innovation ROI calculation
depends on a number of factors. In this article we will be talking about three. Namely, the
hierarchical level (‘Mode’) of innovation, the type of innovation, and the Level of Innovation
Capability of the innovator. In our deliberations, we have identified five distinctly different
innovation Modes, two types and, as anyone familiar with our Innovation Capability
Maturity Model (ICMM) will know, five different Levels of Capability. Which, if my
mathematics is right, gives us 50 different ROI calculation options – Figure 1. Already I
can see the economists and accountants leaving the building. Au revoir, deluded ‘theory of
everything’ aspirants.
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Figure 1: Different Innovation ROI Calculation Scenarios

For anyone that’s still here, I’m reminded of Einstein’s famous aphorism, ‘everything
should be made as simple as possible, but not simpler’. One of the reasons that no-one
has cracked the innovation ROI formula is that there isn’t a formula. There are fifty. Which,
I don’t know about you non-accountant, non-economists that are still with me, sounds like
a recipe for the dullest, most tedious article of all time. This has been a worry. Where
we’ve got to is that, spoiler alert, I don’t think we’re good enough to make this into inspiring
literature. Fortunately, there’s a way of doing it that doesn’t involve us having to describe
each of the fifty different scenarios in toe-curling detail. Talking about three or four and
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then adding a couple of Tables should do what we need them to do. Even so, probably
safest to buckle-up, this is not going to be the easiest ride…
Aah. Wait a minute, I lied already. We need to start with a couple of definitions.
First up, one of the first things that will be important in measuring ROI of an innovation is
the pulse rate of the domain in which the new solution is being deployed. We’ve talked
about innovation pulse rates several times in previous ezine articles, and next month we
will be updating our list of pulse-rates for different industries. In crude terms, ‘pulse rate’ is
the period of time over which an S-curve unfolds – Figure 2:

Figure 2: Innovation ‘Pulse Rate’

The need to know (or have a good estimate of) this number gives an immediate problem
for many organisations since it is not a well-known phenomenon. The lack of knowledge –
at management levels at least – is one of the reasons why the world of innovation ROI
calculation is in the state of dysfunction it currently finds itself in. We’re going to have to
make the problem deeper here when we say that the pulse rate numbers are going to be
different within as well as between industries. In line with what’s going to happen next,
when it comes to calculating pulse rates, we need to recognize, to take a specific
example, that if we’re innovating a new ‘car’ we’ll find that the prevailing pulse rate (about
5 years) is not the same as if we zoom-in and look at some of the sub-systems found
within the car. So, if we were looking to design a new head-up display to be installed in a
car we’d find that the pulse-rate of the laser/head-up-display sector is much more rapid
(about 18 months at the moment). Conversely, if we decided to zoom-out and instead of
thinking about innovating ‘car’ we decided to innovate ‘urban mobility’ then we’d find
ourselves dealing with a pulse-rate that is quite different again. Depending on the Mode of
innovation project being considered, those tasked with estimating likely ROI may need to
have an appreciation of not just the pulse-rate of the solutions that will emerge from the
completed project, but also the pulse-rates of the systems at higher levels in the hierarchy
of S-curves. A team developing a new head-up display, for example, may be able to get
away with just knowing the pulse rate of head-up displays, but far better if they also know
the pulse-rate of the target car into which the display will be installed, and better still if they
also have an appreciation of the ‘mobility’ S-curve. Let’s worry about the details of that
when we get to it.
In the meantime, second up, we need to dig a little deeper into the definitions of the five
different Modes of innovation that innovators need to be aware of.
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Mode Characteristics
1

2

3

4

5

Example:
Education
Incremental changes, deployable immediately without
New time-tabling
disturbing the current system. Unlikely to be patentable, software
and if it is, it will be simple to design around. Very likely
at the internal ‘process’ level inside the organisation
A moderate step-change, with a strong likelihood that
Switching from
some kind of complicated contradiction has been
blackboard
solved. The solution is likely to be patentable.
teaching to iPads
Implementation, however, is not likely to be
straightforward and may well only be possible when the
next system-level pulse is able to happen. A Mode 2
innovation is, however, unlikely to prevail into the next
system pulse after the one in which it is introduced.
A strong ‘in-domain’ solution, offering significant
A new strategy
protectability and protection that is able to prevail until
and methodology
such times as the next hierarchical level up system
for teaching
pulses to a new paradigm
Mathematics

Paradigm-shifting innovation in which customer
outcomes are delivered in new ways, and as a
consequence, massively disrupting all sub-system and
other lower hierarchical level solutions. When the
automotive industry, for example, shifts from ‘selling
cars’ to ‘mobility’ this shift will cascade through all
levels of the industry. Mode 4 innovation demands full
acknowledgement of the inherent complexities of the
world, and deploys procedures and protocols consistent
with what is required to influence complex systems in
the desired directions
Societal-level step change solution. Such pulses
happen relative rarely, but when they do the cascade
effect down to lower Mode solutions is intensely
traumatic and the cause of much disruption. It has long
been believed that crisis is the primary trigger for any
kind of innovation. Mode 5 innovation seems, to date,
to be absolutely dependent on such societal-level
crises.

Shifting from
teaching the 3Rs
to the 3Ss

Example:
Mining
Drill-bit changeover process
improvement
A novel kind of
drill-bit

Resonanceenhanced
drilling – which
also demands a
shift to new
drilling
processes
Autonomous
mine

Education without Iron shifts to
schools
composite and
other alternative
materials

Table 1: Characteristics Of Different Innovation Modes

Close followers of TRIZ will recognize some similarity between these five Modes and the 5
‘Levels of Invention’ first described by Genrich Altshuller. The similarities are close enough
for most practical purposes that if you’re familiar with the Altshuller taxonomy (or our
evolution of it over the years), it makes for a sensible proxy for Table 1. That said, the big
‘watch-out’ is the greater emphasis in this new taxonomy of the nested hierarchies of Scurves found in the real world, and the fact that a high-level innovation, especially in
Modes 4 or 5, will have an inevitable explosive impact on the design of all the systems and
sub-systems at lower levels in the hierarchy.
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Pragmatically speaking, given the fact that most enterprises exist today at the lower end of
the Innovation Capability Maturity scale, any talk about nested hierarchies of s-curves
pulsing at different rates is very unlikely to be welcomed by the senior leadership team
(even though it perhaps ought to be). What this means is that we need to take account of
the prevailing Innovation Capability Level of an enterprise in order that we choose an ROI
calculation method that is meaningful, valid and is accepted by those at the top of the
organisation tasked with writing a cheque so that the innovation team can get on with the
job.
We’ll start that exploration with a look at the place where close to 80% of enterprises on
the planet currently find themselves, ICMM Level 1 and the most basic, Mode 1 type of
innovation:
ICMM Level 1, Mode 1 Sustaining Innovation
The primary purpose of any ICMM Level 1 innovation project is to demonstrate an ability
to deliver value to the organisation as a whole. At the same time, the team, already likely
to be suffering from some kind of stigma about not contributing to the overall good
(especially from the SLT), need to keep things simple enough that it doesn’t come across
as though they are trying to manipulate the figures to make them look better than they
actually are. Falling into any kind of, ‘well, they would say that wouldn’t they’ trap is a
disaster to be avoided at all costs. Let others outside the team know what the calculation
method is as close to the beginning of the project as possible, and don’t change the rules
halfway through the project or, worse, near the end when things haven’t necessarily gone
to plan. Figure 3 shows the basis of a calculation experience tells us is ‘fair’ and
understandable by outsiders. The first thing to estimate is the green area of the graph,
which is all about how we estimate revenues to evolve were the project not to happen and
nothing changed within the organisation. The critical thing to introduce into this calculation
is the timing of the next s-curve pulse, and specifically, how far into the future is that pulse
likely to be? After that pulse, the system is likely to be replaced by another (Mode 2 or
higher) system and as a consequence, it is appropriate to assume that the net revenue
received beyond this pulse date will decline rapidly as the old system is progressively
replaced by the new.

Net
Revenue
Net Incremental Revenue
Attributable to Project, B

Net Revenue If The Project Was Not
Implemented And We Did Nothing Else
TIME

Cost Of Project, C
Project
Implemented

Next System
Pulse

Figure 3: Outline ROI Calculation For ICMM Level 1, Mode 1 Innovation
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Next up, the easiest calculation to make relates to the cost, C of the project that is about to
be undertaken. As ICMM Level increases, the sophistication of this calculation will
increase (as we will see later), but at Level 1, it is best to confine the calculation to things
that others will recognize as the ‘actual costs’ of the work – namely the cost of labour, cost
of any expenditure on hardware, test equipment, customer surveys, testing, and, usually,
the cost of handing over the ‘finished’ solution to those tasked with implementing and
productionising it. Given the likely philosophy of any Level 1 innovator is akin to ‘Pirate’s
Cove’ (or Jugaad Innovation in India) there are strong incentives to keep physical costs to
a minimum by being very resourceful and making use of whatever is laying around, and
likewise, when it comes to labour costs, beg, steal and otherwise cajoling people to ‘lend’
you some of their precious time for free. The aim, ultimately, is to make C look as small as
possible as and when the Operational Excellence accountants come along and try to audit
what’s happened.
Finally, comes the slightly more difficult calculation of the expected net benefits, B, that we
expect the project to deliver. B is likely to comprise two possible changes that the new
solution might bring about, firstly a likely reduction in operating costs, and secondly,
possible increases in sales due to the possibility that the new solution opens up
opportunities to grow market share. As with the green area of the Figure 3 graph, our ROI
calculation can only assume that the benefits delivered by our project will only last for as
long as the time left until the next s-curve pulse. After that pulse has occurred, no matter
how good we think our Mode 1 solution is, we have to make the assumption that it will be
progressively replaced by whatever comes next. Our solution might slow and delay the
inevitable transition a little bit, but we have to assume that, as in the case where we
decided to do nothing, there will come a time when we can no longer claim that our
solution is still generating new revenue.
Once we’ve made the best estimate we can of B, we can now simply calculate our
expected ROI as the ratio of B/C.
Because we’re looking for our calculation to be a leading rather than a lagging indicator,
there are a number of things we can do once we have made our first estimates of C, B
and the green area on the Figure 3 graph. If the ROI doesn’t sound attractive (some
companies will start with a target ROI to be achieved), we may choose to not take on the
project. Or we might look to see if we can do it cheaper. Or, better yet, we may choose to
re-look at the proposed idea we’re about to spend our time and money on and explore
whether it might be preferable to go back to the drawing-board and see if we can’t devise
a stronger solution, possibly one that takes us to a Mode 2 opportunity…
ICMM Level 1, Mode 2 Sustaining Innovation
…being a stronger solution, a Mode 2 innovation project offers a greater window of
opportunity to exploit the solution that has been developed. The primary assumption we
make here is that, because the solution is more protectable and represents a genuine
step-change, it will prevail for one full pulse of the industry in addition to the remaining
time left of the existing pulse.
Here, for the first time, we need to dig a little deeper into the question of ‘sustaining’ and
‘new’ innovation types. In this example, we assume that it is the former. ‘Sustaining’ here
means that our primary motivation is to preserve our existing revenue streams as much as
possible. When automotive companies introduce a new Mark of model, for example, their
aim is that previous customers of the old model will come back and buy the new one.
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A ’new’ innovation in our ROI context means that either we are jumping in to a new market
or are looking to disrupt our existing market, or – more rarely – both at the same time.
‘Disrupting’ here is intended to be interpreted per Clayton Christensen’s original definition
of the word as found in The Innovator’s Dilemma (Reference 2).
We’ll look at the ROI calculation for that scenario next, but in the meantime, Figure 4
illustrates what it looks like for the ‘sustaining’ case:
Net
Revenue

Net Incremental Revenue
Attributable to Project, B

Net Revenue If The Project Was Not
Implemented And We Did Nothing Else
TIME

Cost Of Project, C
Project
Implemented

Next System
Pulse

Next System
Pulse

Figure 4: Outline ROI Calculation For ICMM Level 1, Mode 2, Sustaining Innovation

Essentially, the calculation for both the green area ‘if we did nothing’ and the project cost,
C remain the same. The main difference comes with how we calculate the benefits, B.
Two key assumptions are present in this blue area on the graph: firstly, that because our
solution represents a true step-change, we shouldn’t expect to be able to deploy it
immediately. Rather, we’re going to have to wait until the industry is ready for an s-curve
pulse. Failure to take account of this potential deployment lag is a common problem with
many innovation teams today, especially those that have developed a strong track record
of delivering some very elegant new solutions that the team can’t understand why they sit
on a shelf not being picked up by production project teams.
The second important assumption is that we should only allow ourselves to accrue net
revenue benefits from a Mode 2 solution for the duration of one industry pulse. After that,
even, if in reality our solution doesn’t get superseded, our calculation assumes that, after
the next pulse time arrives, our solution will be progressively phased out.
Figure 4 should also trigger another couple of important thoughts. The blue area, ‘B’ in
Figure 4 will be larger than the equivalent blue area in Figure 3 because we now get to
accrue the benefits of a whole industry pulse rather than whatever is the remaining time
left til the next pulse in the Mode 1 innovation scenario. This in turn should suggest to
project teams that they ought to pay attention to how far in advance of the coming next
pulse their project is scheduled. Money spent today is inherently worth more than money
spent two years down the line, and if we wish to avoid having our hard work sitting on a
technology shelf for several years because we failed to pay attention to industry pulserates, more fool us.
ICMM Level 1, Mode 2 ‘New’ Innovation
If our Mode 2 solution is ‘new’ rather than sustaining, we need to modify the Figure 4
calculation to look more like the graph shown in Figure 5. The key difference between the
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two is that whereas a Mode 2 sustaining innovation gets a ‘flying start’ when the industry
pulses, when the innovation is ‘new’ we can’t assume large revenues initially. There will be
an inevitable s-curve shaped ramp up period during which we have to attract pioneers and
‘early adopters’ to give our solution a try. The blue area in the Figure 5 ‘new’ innovation
graph is likely to be smaller than the equivalent area in the ‘sustaining’ innovation graph.
Another factor that might inform the innovation team whether it is appropriate for them to
play the sustaining or new game… for the large majority of ICMM Level 1 enterprises,
unless they seek to innovate with higher Level Capability partners, all of their innovation
activities are likely to be sustaining rather than new.

Net
Revenue

Net Incremental Revenue
Attributable to Project, B

TIME

Cost Of Project, C
Next System
Pulse

Next System
Pulse

Figure 5: Outline ROI Calculation For ICMM Level 1, Mode 2, ‘New’ Innovation

Mode 3 ‘New’ Innovation
Now, in theory, we could say that Figures 3, 4 and 5 offer up a framework that we can
simply build upon for progressively higher Modes of innovation. A Mode 3 innovation, for
example, will crudely add a further pulse-worth of exploitation time as shown in Figure 6:

Net
Revenue

Net Incremental Revenue
Attributable to Project, B

MODE 3

TIME

Cost Of Project, C
Next System
Pulse

Next System
Pulse

Figure 6: Outline ROI Calculation For Mode 3, ‘New’ Innovation
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Next System
Pulse

As we might expect, the reality, when we reach the dizzy heights of Mode 3 innovation are
not so simple in reality as this model might suggest. The Figure 6 calculation is still firmly
cemented in the world of the ICMM Level 1 enterprise, and by rights, no Level 1 enterprise
is going to successfully complete a Mode 3 innovation attempt. In this sense, the simple
yet clear heuristic is that innovation success comes from matching the Mode of project
type with the corresponding ICMM Level. Level 1 enterprises should only embark on Mode
1 projects; Level 2 enterprises should do Mode 2 projects; etc.
The simple ROI calculations shown so far are about what is needed for Level 1 ICMM
enterprises and as such they are able to ignore two very important effects that come into
play as soon as we start thinking about taking on Mode 2 or higher innovation projects.
Namely,
1) We can no longer sensibly ignore the nested s-curve hierarchy effects. When a
Mode 3 pulse occurs, it progressively destroys the value of Mode 1 and 2 solutions.
When a Mode 4 pulse occurs it progressively destroys the value of Mode 1, 2 and 3
solutions. And so on. As the Innovation Capability of an enterprise increases the
less able it is to legitimately ignore higher Mode pulses and when they happen. As
a general rule, above Level 1, a Level ‘n’ ICMM enterprise needs to take into
account the Mode ‘n+1’ pulse rate when making their ROI calculations.
2) Even more likely when it comes to Mode 3 and higher innovation projects is the fact
that the eventual innovation is going to come from a portfolio of sub-projects. The
particular significance of this segmentation of the ‘C’ part of the ROI calculation is
that any single project manager might be responsible for only one project within a
cluster of other projects that can only be said to deliver any meaningful benefit, ‘B’
when they have all been successfully completed. To take an extreme example, a
project manager working in a slow pulse rate industry like mining might be working
on one of a range of parallel other innovation-focused projects where the expected
pay-off might not be realized for several more decades. How does that project
manager demonstrate to their boss that they are contributing positively to the bigger
ROI picture?
The first of these issues, essentially says that it is a good idea to build an automated app
to take into account all of the nested pulse rates and to manage the complications of the
overall ROI calculation and for how long a given Mode of innovation project should have
its benefits calculated (funnily enough, we have such an app on the way, by the way!). It
offers an order of magnitude greater complication that is relatively to manage through an
appropriate spreadsheet calculation. The second issue, on the other hand, opens up a
whole new level of complexity to the ROI calculation. How much benefit can we
meaningfully attribute to a project that is one of a portfolio of fifty others that all need to
deliver if an actual innovation is to be delivered?
This question is one that we can only hope to give an actionable answer to in a tract
somewhat longer than this article can sensibly hope to be. If that sounds like a cop-out,
that is certainly not the intention. We know how to perform this ‘partial project’ ROI
calculation thanks to all the previous work we’ve published on the importance of
‘managing the unknowns’ in the innovation context. Calculating the expected ROI of one
of a portfolio of inter-connected and inter-dependent projects involves making as
comprehensive a list of all the ‘unknowns’ that need to be answered within a project
(including some kind of estimation as to the contingency we should allow for the ‘unknown
unknowns’), attributing a value to each of those unknowns and then working out how
much it will cost us to answer said unknown. If we answer an unknown worth X and spend
X doing it, our effort should be accounted as an ROI of 1. If we manage to spend less than
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X answering the unknown, our ROI becomes greater than unity; if we spend more, then
we’re in the less-than-unity world. Most people in the Operational Excellence world, and
almost every accountant and economist we’ve ever had the pleasure (and frustration) to
work with tends not to get the idea of ‘managing the unknowns’ at all. That’s because they
don’t understand the power of TRIZ/SI to help us to clearly see what the large majority of
‘unknowns’ in any situation actually are. References 3 and 4 offer up a couple of published
examples of how TRIZ can be used to help contribute towards meaningful calculation of
innovation ROI when, before we start a project, there are myriad ‘unknowns’. No doubt we
will publish more examples as this ROI calculation story evolves towards its almost
inevitable end point as both an app that is able to hide a lot of the complexities from those
that don’t want to or need to know them, and a book for those that do need to know them.
Before we finish here, we thought it was important to provide at least the bones of how
project leaders in different ICMM Level enterprises need to think about and configure the
ROI calculations they need to be able to make to justify to their actions to their sponsors
and also, most important of all, be able to build scenario models that enable them to
explore different project options and decide what is perhaps the ultimate question, ‘if I’ve
got a budget of Z, what’s the best way for me to spend it in order to secure the highest
possible ROI for my organisation?’
Table 2, therefore, provides an indication of the additional levels of sophistication we
recommend are added to the ‘C’ and ‘B’ aspects of the ROI calculation as the ICMM Level
of the enterprise evolves. A Level 4 Capability enterprise should do all the Level 1, 2 and 3
stuff and add to their calculations all the new stuff suggested in the table for Level 4
organisations. A Level 5 Capability enterprise (of which there is realistically only two
entities on the planet that have attained) should do all the Level 1, 2, 3 and 4 stuff and add
what’s indicated in the Level 5 parts of the Table.
ICMM ‘C’ Cost Calculation
Level
1
Labour costs,
Hardware procurement costs,
Test costs,
External costs
2
Learning that tells us not to travel
further along a certain direction,
Savings associated with ‘not reinventing the wheel’ (e.g.
exploiting TRIZ/SI)
3
Costs of answering the portfolio
of ‘unknowns’,
Tangible ‘lost-opportunity’ costs,
Savings attributable to not overcomplicating a solution design
(the typical s-curve shows that
systems become more
complicated before they become
less complicated again – a Level
3 innovator will be capable of
doing much to mitigate the overcomplication),
Net gain of exploiting external
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‘B’ Benefits Calculation
Internal costs saved as a result of
implementing the project,
Increases in revenue generated as a result of
the project
Extension of life of any existing infrastructure
that can be preserved following an innovation,

Savings attributable to stopping of redundant
activities at lower Modes in the S-curve
hierarchy
Savings attributable to learnings that tell us to
stop or re-configure a project or project
portfolio
Increased revenues attributable to blocking a
competitor from launching or exploiting
solutions that impede our markets
Increases in revenue attributable to forcing
competitors to travel along inferior trajectories,
Revenue synergies resulting from cooperation
with third-party innovation teams

4

5

‘R&D’ project support funds,
Risk-sharing savings of
cooperating with third party
researchers
Reduction in costs attributable to
stopping doing redundant jobs,
Removal of silos
Removal of the dominance of
‘domain expertise’
Reduction in cost due to ‘sense
of progress’ and confidence of
team,
Increase internal staff
engagement,
SLT trust,
Intangible lost-opportunity costs
Cost/value ratio calculation to
informs leaders which industries
and domains offer the best
‘bang-per-buck’,
Savings due to ‘self-organising’,
empowered innovation teams

Inclusion of ‘intangibles’ such as
Increased confidence (from customers and
external stakeholders),
‘cool’ness of solution,
Increased external engagement,
Increased pride, dignity, trust in management,
etc from the outside world,
Intangible impacts of elimination of tasks and
roles from past lower Mode innovations,
(elements described in Reference 5)

Benefits of killing projects early,
‘unlearning’ costs and benefits,
Third-party synergy effects,
‘Societal respect’ effects

Table 2: Calculation Of ‘B’ and ‘C’ Elements of ROI At Different ICMM Levels.

Enough already.
And, breathe.
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Climbing The Pyramid(s) Of Innovation Dysfunction

During one of our more cynical moments, we put this picture out on Twitter. It seemed to
generate a fair amount of comment. Sufficient at least to provoke us to dig a little bit
deeper. The original intent was to vent a little and make the point that the vast majority of
difficulties in the innovation world today are because we all have to live with and work with
a leadership and management communities that are massively ill-equipped to deal
sensibly with anything to do with innovation. As we dug deeper, we realized, the basic
model and the evolution of capabilities at each of the four hierarchical levels it contains
offered up another lens that allow individuals to more quickly and more accurately assess
the prevailing Level of Innovation Capability within the organisations they are expected to
operate within.
Forced to say they want innovation.
Don’t understand what it is or what it entails.
Don’t want innovation.
Don’t understand what it is or what it entails.
Recognise goals only achievable through innovation.
Understand it will only happen when managers understand.
Bursting with innovative ideas.
Can’t understand why nothing happens to them.
Give(n) up.

Figure 1: The Pyramid Of Innovation Capability Dysfunction

Here’s how we think the understanding of ‘innovation’ evolves at each of the four levels of
the organisation shown in the above figure, at each of the Five Levels on Innovation
Capability Maturity:

Senior
Leadership
Team

ICMM
Level 1
Forced to
say they
want
innovation.
Don’t
understand
what it is or
what it
entails.

ICMM Level
2
Pressure on
to deliver
some positive
ROI
innovation.
Don’t trust
those tasked
with
delivering.
Don’t
understand
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ICMM Level
3
Understands
the key
concepts of
innovation.
Relatively
comfortable
with
sustaining
innovation
projects.
Knows how

ICMM Level 4

ICMM Level 5

Capability to
deal with (be
resilient to)
disruption
innovation
attempts by
third parties.
Capable of
leading the
organisation
through shifts

CEO
possesses
innovation and
innovation
strategy skills
as core
competences.
Remainder of
SLT collectively
possesses the
requisite

how
innovation
projects work
or that they
are different
from
Operational
Excellence
work.

Managers
‘Blob 1’

Don’t want
innovation.
Don’t
understand
what it is or
what it
entails.

portfolio of
innovation
skills.
A
comprehensive,
dynamic
innovation
scenarioplanning
capability is
used to actively
manage the
business.
Understands
the importance
of antifragility
as a key
business driver,
and the vital
role of
innovation in
achieving it.
Forced to ‘do’ The
Managers have Managers have
something
management progressed
a much more
first time
team now
beyond the
strategic
through,
understands ‘domain
connection to
managers
that
specialist is
the
tend to seek
innovation
king’ paradigm
organisation’s
out big, sexy, now means
and understand innovation
career‘working
the importance story,
making
together’,
of being
translating SLT
projects.
knocking
customer
intent into the
When these
down silos
outcome driven. ‘right’ portfolio
projects
and reKPIs have been of projects.
inevitably fail, thinking
expanded to
Empowered to
‘once-bittenKPIs.
take into
encourage the
twice-shy’
Connecting
account
‘killing’ of weak
means that
to innovation intangible
projects and
plausible
still
factors, so
active
deniability
represents a there is a
management of
becomes a
career risk,
confidence that the ‘bang-perbig
but
the enterprise is buck’ spend of
innovation
managers
being managed innovation
behaviour
can start to
based on what
project funds.
driver.
see ways to
is important
Much more
In reality,
win and
rather than
outward facing
they still don’t make
merely easy-to- role, looking at
understand
innovation
measure.
both the
what
help.
Managers have customer and
innovation is, A working
an appreciation supplier sides
or what it
knowledge of of complex
of the needs
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to incentivize
and prioritise
sustaining
projects.
Knows some
theory
regarding
disruptive
and
breakthrough
innovation,
but largely
afraid of the
practical
implications.
‘Not on my
watch’ is the
primary
driver for
these types
of innovation

from technical
domain
specialisms to
customeroutcome
deliverers.
Know how to
manage the
balance
between
Operational
Excellence and
Innovation
activities and
understands
the key factors
that determine
the requisite
ratios.

entails.
There is the
increasing
awareness
that they’re
the last
people in the
organisation
that will ever
‘get it’.

systems and
some of the key
ideas of
emergence and
the dynamics of
discontinuous
change and are
able to manage
accordingly.
Concepts
relating to
evolution
towards ‘ideal’
solutions are a
well-understood
part of the
management
ethos.
Supervisors Recognise Forced to do Innovation
Supervisors are
‘Blob 2’
their goals
something,
now seen as now
and
the
a potentially
encouraged to
objectives
imperative
valuable
become more
are only
becomes
career
entrepreneurial
achievable protecting
accelerator… and there is a
through
fiefdoms and Provided
general feeling
innovation. silo-walls.
supervisors
that ‘acting on
Understand Willful
get to
your own
it will only
blindness
choose
initiative’ is a
happen
and plausible which
good thing
when
deniability
projects they rather than the
managers
become big
work on and basis for future
understand. behavior
which they
punishment.
Frustrated. drivers.
are able to
Concepts like
Ditto, in more reject as
‘commanders
stretched and beyond the
intent’ are well
stressful
available
understood and
enterprises,
resources.
adopted.
where ‘how
Receptive to This is likely to
to kill
the learning
come with a
innovation
and
corresponding
while still
widespread
reduction in
looking
deployment
hierarchy and
supportive’
of creativity
the
becomes a
and
disappearance
valuable skill. innovation
of commandtools, albeit
and-control as
still prone to a management
take on what style.
is
Supervisors
fashionable
also understand
rather than
that they are
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managing
the balance
between
OpEx and
Innovation
enters the
domain of
conscious
competence.

and solutions
sides of the
innovation
equation.
Sophisticated
complexity
management,
discontinuouschange
scenario
models have
been built and
are actively
used to
dynamically
establish
working
priorities.
The supervisor
role has largely
disappeared
thanks to the
wide
establishment
of ‘selforganising’
teams.
The supervisor
role has instead
evolved into a
combination of
coach/mentor
and ‘eyes on
the world’,
looking for
solutions in
other domains
that may
contribute value
to the prevailing
systems and
projects.

what is
effective.

Front-Line

Bursting
with
innovative
ideas.
Can’t
understand
why
nothing
happens to
them.
Give(n) up.

free to explore
and likely to
find good
solutions in the
outside world
as well as
inside. ‘Notinvented-here’
and personal
ego are not
allowed to get
in the way of
progress.
Given a safe A confidence Innovation
place to play that the
teams welcome
and
innovators
their increased
experiment,
will be
freedom to
& budgets,
listened to
control their
ambitions
becomes
own destiny.
grow,
widespread. The idea of
especially in
Protocols
‘managing the
light of ‘sexy’ and practices unknowns’ is
targets from
for
well understood
above.
progressing
at the working
Lots of
innovative
level and that
projects
ideas are
working out
started, most well
what the
gradually
established.
unknowns are
grinding to a
Innovators
is a key part of
disappointing are given
the front-line
halt.
appropriate
innovator’s role.
When the
amounts of
A large
shelf of untime to get
proportion of
exploited-but- on with the
innovators will
demonstrated job, and the
have received
ideas is full,
frustrations
formal training
people then
of being reon a number of
give up.
deployed
different
when OpEx
creativity and
demands are innovation tools
high have
and methods,
largely
and a requisite
disappeared. number have
Innovation is been
generally
institutionalized.
recognized
as a good
way to make
the working
day
meaningful.
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The concept of
‘self-organising’
teams is well
understood and
adopted.
Wherever
possible,
individuals are
free to move to
whatever
projects they
feel they can
best contribute
to.
Because
everyone feels
secure that
their
employment is
secure, there is
a much greater
propensity to
eliminate jobs
and tasks that
are not ‘value
adding’ or
meaningful.
People
recognize that
all jobs have
bad parts, but
that
overwhelmingly
there is a
strong desire to
come to work
each day.

Readers may gather from this table that the core challenges within most enterprise when it
comes to innovation centre around the top layers of the hierarchy. Talk to almost any
senior leader today about how they rose to their current position and it is almost
guaranteed that ‘innovation’ will have nothing to do with their answer. What gets people
promoted in the vast majority of organisations is hitting KPIs. Which in turn means –
because most organisations don’t know how to set innovation-relevant KPIs – that they
were able to demonstrate that they were Operationally Excellent. Consequently, the top of
most organisations is crammed full of operationally excellent people that have never had
to innovate and, moreover, if they’ve been smart, will have avoided innovation related
topics and projects as best they can. In most leader minds innovation is synonymous with
risk. And a failure to deliver.
The more time we spend with this type of leader, the more we realise it is going to take
several more generations of leaders before a majority of organisations achieve a critical
mass of innovation-savvy senior leaders. The people that learn TRIZ and Systematic
Innovation today will be the first generation of leaders that will have the requisite skills.
Which, crudely speaking, means another decade or so before that new critical mass is
likely to appear.
As in most things, patience is a virtue. More so persistence.
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Not So Funny – 40 Inventive (Revenge) Principles

Revenge is rarely a smart response when a person is wronged. “An eye for an eye will
only make the whole world blind,” Mahatma Gandhi said. Walter Scott’s version was,
“Revenge, the sweetest morsel to the mouth that ever was cooked in hell.” On the other
hand, it is also very clear that – in the short term at least – lots of people are clearly at
their most creative when they are seeking revenge. 40 Principle’s worth:
Principle 1: Segmentation

Principle 4: Asymmetry

Principle 2: Taking Out/Separation

Principle 5: Merging

Principle 3, Local Quality
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Principle 6: Universality

Principle 7: Nested Doll

Principle 9: Prior Counter-Action

Principle 10: Prior Action
Principle 8: Anti-Weight

Principle 11: Beforehand Cushioning

(tighten the zip-tie, throw it, and run for
your life. Or, leave it in your coworker's
©2019, DLMann, all rights reserved

office when they're on break. They're
sure to return to a more fragrant
workspace.)

Principle 15: Dynamics

Principle 12: Equipotentiality

Principle 16: Slightly More/Slightly Less

Principle 13: The Other Way Around

Principle 17: Another Dimension
Principle 14: Spheroidality
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Principle 18: Vibration

Principle 21: Hurrying

(building shaker – a great way to solve
the noisy apartment neighbor problem)
Principle 19: Periodic Action
Principle 22: Blessing-In-Disguise
(the bad news is your keyboard doesn’t
work anymore. The good news is: you got
cress.)

Principle 20: Continuity Of Useful Action
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Principle 23: Feedback

Principle 24: Intermediary

Principle 26: Copying

Principle 27: Cheap Disposable

Principle 25: Self-Service
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Principle 28: Mechanics Substitution
(Another Sense)

Principle 32: Colour Change

Principle 29: Fluid

Principle 33: Homogeneity

Principle 30: Flexible Shells & Thin Films

Principle 34: Discarding & Recovering
(a remedy against fly-tippers)

Principle 31: Porous Materials/Holes
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Principle 37: Relative Change

Principle 35: Parameter Changes

Principle 36: Phase Transition
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Principle 38: Enriched Atmosphere

Principle 39: Calmed Atmosphere
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Principle 40: Composite

Patent of the Month – In-Liquid Plasmas

Another simple one this month. Or at least, simple to describe. Also a relatively rare trip to
Saudi Arabia, and a pair of inventors at the King Abdullah University of Science and
Technology. Their ‘in-liquid plasma devices and uses thereof’ patent was granted as
US10,499,486 on December 3.
Here’s what the background description has to say about the invention:
Classical ways to treat liquids using plasmas are by i) generating a plasma in a gas medium which
is in contact with the liquid, ii) generating a plasma in bubbled liquid or iii) electrical discharges
directly into the liquid. This latter is the richest process in chemical (production of radicals) and
physical phenomena (production of shock waves and cavitation), however is also not sufficiently
efficient for many applications. Accordingly, there is a need for improved devices and methods for
generating a plasma directly in a liquid.

So here we have a classic productivity versus loss-of-energy conflict, which, according to
the Contradiction Matrix, has been solved by others like this:

As far as we know, neither of the inventors is aware of either TRIZ or Systematic
Innovation. Here’s the main Claim of their invention:
©2019, DLMann, all rights reserved

1. A device for generating a plasma in a liquid, the device comprising a container configured to
hold the liquid, a low-dielectric constant material configured to form an interface with the liquid in
the container, an anode configured to extend throughout the low-dielectric constant material and
having a first end configured to be in direct contact with the liquid when in the container, and a
cathode configured to contact the liquid when in the container; wherein the cathode and the first
end of the anode are separated by a distance of 1.0 mm to 10.0 mm, and wherein the anode and
the low-dielectric constant material are configured such that the interface is separated from the
first end of the anode by a distance of 0.0 mm to 4.0 mm, and wherein the device is configured to,
generate the plasma at the interface to create an interface layer by applying a high voltage to the
anode and the cathode with a power source for a first period of time, allow the container to rest for
a second period of time, during which the interface layer forms at the interface, and isolate the
interface layer from the container.

Not the best written claim in the world (it is rarely a good idea to allow yourself to be
seduced into including specific dimension when describing physical geometries), but I
think we can clearly see two key ideas. Namely, first up, the creation of the ‘interface layer
(Principle 24, intermediary), followed by the switching on an off of the power source
(Principle 19, Periodic Action).
Turns out they did know TRIZ afterall. Simple when you know how.
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Best of the Month – The People Vs Democracy

At first sight, this month’s book recommendation might look like we’ve gone a little off-piste
innovation-wise. Yascha Mounk’s book, ‘The People versus Democracy’ sounds much
more like a political tract pointing towards yet another prediction of a dystopian future.
And, of course, that’s what it is. It is also, however, so much more than that. It’s relevance
to innovation works on two different levels. First, and most pragmatically, it is a story about
evolutionary s-curves and contradictions, and the political world’s abject failure to
recognize or understand either. Second, then, it hints at some of the likely impacts on the
innovator’s broader world context. Anyone working in or around the world of innovation
these days knows that life is getting more and more difficult. If you’re one of those people
and you’re interested in exploring why things are getting more difficult rather than easier,
Mounk’s story offers up plenty of insight. In short, because the world’s politicians don’t
understand either s-curves or the importance of revealing and resolving contradiction, and
because ‘democracy’ finds itself, in those nation states that operate – at least notionally –
on such a method of governance, right at the top of the current s-curve, none of use
should be too surprised that it is difficult to make anything ‘better’ any more. The only way
to get better if your current way of doing things has plateaued is to make a discontinuous
jump to another, hopefully better, way of doing things.
Mounk’s book is divided into three sections. The first in effect describes how the
democratic world is plateaued (he doesn’t actually mention the word ‘s-curve’ anywhere)
thanks to the emergence of a critical contradiction (he doesn’t mention this word either,
but its clear that’s what he means) between ‘liberal’ and ‘democracy’. Here, for me, was
where the first insight happened, because, I don’t know about you, but whenever I’ve
thought about those two concepts, I’ve always viewed them as complementary rather than
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in conflict with one another. My confusion, I now understand, is because our collective
definition of the two words has, for various reasons, deviated from their origins. Mounk
starts by taking matters back to those original definitions:
Democracy: a set of binding electoral instruments that effectively translates popular views
into public policy.
Liberal institutions: effectively protect the rule of law and guarantee individual rights such
as freedom of speech, worship, press, and association to all citizens.
In so many words, once we revert to these two definitions, the difficulty of achieving both –
i.e. liberal-democracy – is that one concept is about the societal ‘we’ and the other is
about the individual ‘me’. It is highly possible, in other words, to have a democracy that is
highly illiberal, just as it is also possible to have a liberal state that is highly undemocratic.
Conversely, it is very difficult to enable both to happen at the same time.
Here's my version of the 2x2 matrix Mounk deploys to make the different liberal/not-liberal,
democratic/not-democratic scenarios apparent:
gridlock

LIBERAL

H

Bureaucracy

EU

L

Communism

Populism

L

Poland, Hungary,
Brazil, Philippines
H

dictatorship

DEMOCRACY

After building this model, this first section goes on to explore nation states and regions that
find themselves in one or other of the four different quadrants… with a particular emphasis
on Trump’s USA and the country’s lurch into the bottom right hand ‘populism’ quadrant.
The emphasis on the US being that the book’s sub-title, ‘why our freedom is in danger’ is
that when the world’s biggest economy falls prey to populism, the slippery slope to
dictatorship can very become a slippery cliff-edge.
If section one is all about the contradiction at the top of the s-curve, Section two is all
about the journey up the s-curve. How did democracy evolve, how did individual rights
evolve and how do they switch from being mutually beneficial to being contradictory. For
me there was less insight in this second section, although, I would also say that being able
to fit Mounk’s thesis into what TRIZ people will know about s-curves allows the insight
coming from Mounk’s description to be multiplied by what TRIZ tells us to be a universal
set of truths. That said, probably safest to think of Section Two as s-curve revision time.
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Which then leads us on to Section Three, ‘Remedies’, which is where Mounk switches
from problem definition to solution generation mode. Again Mounk’s lack of knowledge of
TRIZ means the ‘solutions’ on offer are biased in trade-off and compromise directions,
although, having said that, there are again a number of ‘aha’ moments that (again, if
you’re reading the book through a TRIZ lens) map very nicely to the Inventive Principles.
That alone is probably worth the price of admission.
Ultimately, I’m not sure whether Mounk has been able to convince me that the world has
the ability to solve the problems the liberal-democracy contradiction is rapidly sending our
collective way, but he has very definitely convinced me that we do indeed live in
dangerous times. Some readers won’t want to hear those words. TRIZ-people, I hope, will
read them safe in the knowledge that inside every contradiction-lead crisis is opportunity,
and that if you possess a toolkit full of contradiction-solving strategies, you’re far better
placed than the people that don’t.
Either way, I’m pretty confident that in years to come, Yascha Mounk’s tome is going to be
viewed not only as highly prophetic, but also a Lindy-like classic. You read it here first.
Meanwhile, if you don’t think you’re ready for the full book, but want to explore the subject
a little further, you might like to check out https://darrellmann.com/runaway-populism/, on
one level, another of Darrell’s periodic, ‘I’m-really-angry-now’, rants, on another a
hopefully new insight onto Mounk’s future when we add a bit more TRIZ-thinking to his
thesis.
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Wow In Music: Connection with the Divine, or Musical Trickery? Why Hildegard
Makes us Feel Good
By SI Network Partner, Eleanor Barlow

Many medieval philosophers believed that you could become in tune with the universe,
separate yourself from the physical world and, consequently, become receptive to God.
Today, the music of Hildegard von Bingen has become a marketing phenomenon for just
this.
Advertised on CD covers around the globe are images of people being transported from
earth to the realms of God through Hildegard’s music. But what is it about her notation that
makes people feel like they are communicating with God?

Unlike other Gregorian chants, the use of consonance rather than dissonance is
particularly evident in the manuscripts of Hildegard. This use of consonance has the ability
to create a serene ambience. In addition, unlike Gregorian chant, which you can sing but
not necessarily remember, Hildegard crafts a sense of continuity within her music. She
does thus by incorporating the same techniques found in plain chant repertoires, in which
the text and melody interact. But, as an addition, Hildegard builds upon the musical
phrasing each time it is repeated. This sense of tension and resolve is found when we
analyse the use of reference pitches and pivot notes.
In Hildegard’s Nunk aperuit nobis, for instance, the final note of C is both the home and
pivot note (see Example 1). Each word also ends on a C. Apart from an exception in bar
five and seven. In modern translations, here we land on an E. Every other word, however,
ends on a C. Which is why each time we articulate a word we repeatedly sound like we
are home.
By basing a piece solely on one (Principle 6) home note, Hildegard not only ignores
popular musical/poetic techniques of her day but produces a satisfying calmness. A
calmness which could provide the listener or performer with the impression of connecting
with the divine.
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Example 1. Hildegard von Bingen, Nunk aperuit nobis.

In her score Karitas, a pivot note is also a key focus. Unlike Nunk aperuit nobis, in which
every word ends on the home note, each bar and syllable ends on either a D or the pivot
note of A (see Example 2). In twelfth century German chant, fifths and fourths, these being
either the home note or the fifth above, were popular intervals to base a score. This use of
fifths creates a particular strong sense of tranquillity.
As supported by Albert Blackwell ‘there are particular modes in song and in the voice,
[which correspond to] various emotions and able to stimulate them because of some
mysterious (Principle 37) relationship between them’.

Example 2. Hildegard Von Bingen, Karitas.

When you sing a note, the fifth above is also heard. This is called the overtone. As such,
when sung in tune, the music sounds consonant because the fifth above will also ring out.
Today we are not used to listening out for such overtones. But if you were to hear this in a
German abbey with a (Principle 18) three-four second echo, the fifth must have rung out
intensely and produced a somewhat euphoric sound.
How Hildegard approaches the home note is just as important as the pivot. In Oh Ignus
Spiritus, the home note is highlighted at the very start of the piece on the A (Example 3).
The music then circles around the note before returning to it. In verse two this is repeated.
But this time the circle and its melody are expanded upon, before returning to the A
(Example 4).

Example 3. Hildegard von Bingen, Oh Ignus Spiritus

Example 4. Hildegar Von Bingen, Oh Ignus Spiritus
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In verse three Hildegard takes a (Principle 17) new direction and rises higher than she has
anywhere else in the score, before a spiralling return back to the A (Example 5). After the
change in verse three, verse four again travels from A, to D, and then home. Verse five is
the satisfying section to conclude the continuous build in the previous verses. Here we
experience the rising figure as the music arrives, and we return home one final time.
This is the moment of musical arrival and the conclusion that brings us to God. The
beauty of Hildegard’s music is in her ability to combine intrigue with familiarity. What
makes her work individual is her skill of using the same groups of notations in differing
ways through developmental motifs.

Example 5. Hildegard Von Bingen, Oh Ignus Spiritus

The objective was to reach God and, therefore, the music served a theological purpose.
Yet today, religious or not, the music still affects us. Due to Hildegard’s specific application
of home and pivot notes, and abstract musical logic by which she takes an idea and
changes it a little each time, even eight hundred years later we identify with it.

Image Credit: Hildegard Von Bingen ‘Celestial Harmonies; Responsories and Antiphons
[CD], Naxos (2008).
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Investments – Sweat-Driven Fuel Cell

A unique new flexible and stretchable device, worn against the skin and capable of
producing electrical energy by transforming the compounds present in sweat, was recently
developed and patented by CNRS researchers from l'Université Grenoble Alpes and the
University of San Diego (USA). This cell is already capable of continuously lighting an
LED, opening new avenues for the development of wearable electronics powered by
autonomous and environmentally friendly biodevices. The research was published in
Advanced Functional Materials at the end of September.
The potential uses for wearable electronic devices continue to increase, especially for
medical and athletic monitoring. Such devices require the development of a reliable and
efficient energy source that can easily be integrated into the human body. Using "biofuels"
present in human organic liquids has long been a promising avenue.
Scientists from the Département de chimie moléculaire (CNRS/Université Grenoble
Alpes), who specialize in bioelectrochemistry, decided to collaborate with an American
team from the University of San Diego in California, who are experts in nanomachines,
biosensors, and nanobioelectronics. Together they developed a flexible conductive
material consisting of carbon nanotubes, crosslinked polymers, and enzymes joined by
stretchable connectors that are directly printed onto the material through screen-printing.
The biofuel cell, which follows deformations in the skin, produces electrical energy through
the reduction of oxygen and the oxidation of the lactate present in perspiration. Once
applied to the arm, it uses a voltage booster to continuously power an LED. It is relatively
simple and inexpensive to produce, with the primary cost being the production of the
enzymes that transform the compounds found in sweat. The researchers are now seeking
to amplify the voltage provided by the biofuel cell in order to power larger portable devices.
Journal Reference: Xiaohong Chen, Lu Yin, Jian Lv, Andrew J. Gross, Minh Le, Nathaniel
Georg Gutierrez, Yang Li, Itthipon Jeerapan, Fabien Giroud, Anastasiia Berezovska,
Rachel K. O’Reilly, Sheng Xu, Serge Cosnier, and Joseph Wang. Stretchable and Flexible
Buckypaper-Based Lactate Biofuel Cell for Wearable Electronics. Advanced Functional
Materials, 2019 DOI: 10.1002/adfm.201905785
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Patents:
F. Giroud, A. J. Gross, S. Cosnier. Bioelectrode for the detection and/or oxidation of
glucose and its manufacturing process and device comprising it. French patent n°
1662997 submitted December 21, 2016 . Published 22 June 2018. Extension PCT
n°PCT/FR2017053689 submitted December 21, 2017. Published PCT n°
WO2018115710A1 28 June 2018.. Applicants: CNRS
S. Cosnier, R. Haddad. Electrochemical reactor block. French patent n° 1559069
submitted September 25, 2015 ; n°3041819. Published March 31, 2017. Extension
Europe, USA, Japan n°16777723.4 ; FR20160552310 ; submitted September 14, 2016..
Applicants: Université Joseph Fourier and CNRS
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Generational Cycles – Charlie’s Angels

Here’s another example of the 20-year cycle Hollywood often seems to use when rebranding ‘classic’ stories. Charlie’s Angels first appeared on TV in 1976. The basic
premise involves three ultra-smart (note the chess set in the promotional photo) women
working in a private detective agency, supervised by ‘Charlie’, a male character that only
ever appeared over the phone. Despite mixed reviews from critics and a reputation for
merely being "Jiggle TV" (specifically emphasizing the sex appeal of the female leads),
Charlie's Angels enjoyed huge popularity with audiences and was a top ten hit in the
Nielsen ratings for its first two seasons. By the third season, however, the show had fallen
from the top 10. The fourth season of the show saw a further decline in ratings, and revival
attempts could not stop the falling ratings and in 1981, Charlie's Angels came to an end
after 115 episodes and five seasons. The three original Angels, Kate Jackson, Farrah
Fawcett-Majors, and Jaclyn Smith were classic Baby Boomer characters, and the target
audience were younger Boomers – primarily teenagers and those in their early twenties,
plus – very likely, Jiggle-wise – later Boomer men. That said, Women’s Liberation was
also a big part of the sub-premise – here were three single, strong, independent, actionpacked adventurers.
That theme continued when the brand was re-launched in movie form in 2000. This time,
however, the stars – Cameron Diaz, Drew Barrymore and Lucy Liu – were GenX Nomads,
and as such, there was a much stronger tongue-in-cheek humour, pastiching the relative
seriousness of the original and making use of a lot of self-deprecation. Boomers Angels
weren’t allowed to have doubts; for Nomad Angels it was an essential part of the way in
which they tackled the cases Charlie sent their way.
2003 saw a second bite at the Diaz-Barrymore-Liu format in the ‘Full Throttle’ sequel. This
time around, the humour was upped a notch, and the action was upped five notches. One
suspects because there was a recognition that the new GenY Millennial generation was
going to form a part of the audience. The film made money, but was largely panned by the
(mainly Nomad) critics, the film receiving seven nominations at the 24th Golden Raspberry
Awards including Worst Picture, Worst Actress for both Drew Barrymore and Cameron
Diaz, Worst Screenplay, and Worst Excuse for an Actual Movie (All Concept/No Content),
winning two trophies for Worst Remake or Sequel and Worst Supporting Actress for (guest
Boomer) Demi Moore. The film also received seven nominations at the 2003 Stinkers Bad
Movie Awards: Worst Director, Worst Actress (Barrymore), Worst Screenplay for a Film
Grossing More Than $100 Million Worldwide Using Hollywood Math, Most Intrusive
Musical Score, Worst Sequel, Least "Special" Special Effects, and Worst On-Screen
Group (the Angels). It won for Worst Director and Most Intrusive Musical Score. It perhaps
makes for a pretty good example of a film that doesn’t quite get the generational-transition
contradiction right. In trying to satisfy two generations, it ended up satisfying none.
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The reason for writing about Charlie’s Angels now, is that last month saw the release of
another new version, this time featuring a new generation of Angels, Kristen Stewart,
Naomi Scott, and Ella Balinska, all three Generation Y Millennials. The film was directed
by a woman for the first time, with Elizabeth Banks in the director’s chair. Banks was a
mid-period Nomad, and quite likely an attendee at the 2000 and 2003 films.
Looked at from a generational perspective – see below – 2019 represented another
awkward generational transition point as far as the intended core audience of the film was
concerned. Was the new version for the Millennials or was it for the upcoming teenage
Gen Z’er?
Well, the action is definitely Millennial-like. The humour is still there, but its Millennial
humour so its not particularly funny. Not Nomad-funny at least. And it seems to have
seriously misjudged the intended GenZ audience, who, stayed away in large numbers.
Along with anyone over the age of 35. Nomads, in other words, gave it almost a complete
miss. The critics, meanwhile, talked about “out-of-style,” "grimly unimaginative" and
"tediously formulaic." If the film was trying to bridge three generations, it pretty much
ended up being liked by none. Even though ‘Charlie’ had now evolved into a – very ontrend – female boss… welcome back, Jaclyn Smith.

Perhaps the ultimate message is that the Hollywood 20-year pattern only really works
when a film doesn’t get blurred around the generational edges. Had the producers waited
a couple of years and allowed themselves to get into the psyche of the Z’ers better, they
might well have had a hot on their hands instead of the messy failure the film seems to
have allowed itself to become.
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Biology – Tick

This is my cat, Lennie. Lennie is not the smartest member of his species, sadly. His main
hobby is being frightened by Mariah Carey, squash racquets and the postman. His second
hobby is catching small rodents, bringing them in to the house, letting them go and
watching them run around the kitchen. His third hobby is walking through long grass
collecting ticks.
Which means that I’ve had to develop a new hobby of my own. Removing ticks is my
regularly practiced new skill. I hadn’t realized what tricky blighters the humble tick can be.
Once they’ve embedded themselves into a suitable blood supply in their Lennie-shaped
host, they’re embedded for keeps.

When a tick bites, it does more than just stick you with the pointy end. Here’s what
happens, probably in far more detail than you ever cared to know. You can thank Dania
Richter from the Charité University Hospital in Berlin, who carefully analysed the mouths
of ticks, and filmed them as they fed on the ears of recently euthanized mice.
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The mouthparts of the castor bean tick (Ixodes ricinus) consist of three main sections. The
centrepiece is a long, sword-like structure called the hypostome. It has rows of backwardscurving spines along its edges, as well as its entire bottom face. It also has a groove
running down its centre, which channels the tick’s saliva into its host, and channels the
host’s blood into the tick.
On top of the hypostome is a pair of chelicerae—long rods that end in hooked teeth. The
chelicerae are telescopic, so they can extend to just beyond the hypostome’s tip, or pull
back to around half its length. They’re also mobile—their toothed tips can swing out to a
45 degree angle.

When a tick wants to bite, it starts by gently coursing its chelicerae over the skin of its host
(at about 0:25 in the horrendously gruesome video available at
https://www.nationalgeographic.com/science/phenomena/2013/10/30/heres-whathappens-when-a-tick-bites-you/). Each one ends in a tooth that’s tapered to an especially
sharp point, which scrapes and punctures the skin with very little force. This also releases
smells and other chemical information that the tick can weigh up.
Now, it’s time to break in (1:35 in the video). The chelicerae start to flex their tips. At first,
they take turns; eventually they move together. With each sweep, the teeth snag on the
host’s flesh and bury the chelicerae even deeper into the skin. After 30 of these
movements, the entire tips are firmly embedded.
The tick then contracts both of its chelicerae while flexing both tips, like it’s doing a
nightmarish version of a breaststoke (2:20 in the video). The motion drives the rigid,
sword-like hypostome into the skin, and the backwards-facing spines keep locked in place.
The chelicerae relax and extend, before flexing and retracting again. Each stroke ratchets
the hypostome deeper and deeper. After six of them, it’s completely buried and the tick
starts to feed.
This is a very different sequence of events to what happens when a mosquito bites you
(and you can watch a video of that too). That’s because ticks, unlike many other blood©2019, DLMann, all rights reserved

suckers, are adapted for the long haul. A mosquito bites, sucks and quickly leaves. A tick
bites… and stays there for days. It needs to attach itself very firmly so that it can’t be
easily dislodged. It does so with the curved teeth and spines on its mouthparts, and by
burying them very deeply.
Here’s what the tick solution looks like from a contradiction perspective: it is small in size
and so can only make a small hole into its prey, and yet it also needs to generate a big
enough anchoring force that the prey (or ‘me’ in Lennie’s case) can’t dislodge it. From the
Contradiction Matrix perspective, the conflict looks something like this:

…which, all in all looks like a pretty good representation of the solution evolved by the tick:
-

Principle 15B ‘split an object capable of moving relative to one another’ (‘chelicerae
start to flex their tips’)
Principle 14, Spheroidality – the ‘hooked teeth’ and ‘backward curving spines’ (see
image below)
Principle 19, Periodic Action – the ‘ratcheting’ motion
Principle 3, Local Quality – different-sized teeth and the central ‘groove’.
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The main clue to extracting Lennie’s latest tick friend, then, is all about understanding the
geometry of the backward curving spines. Try and just pull and you might remove the
body of the tick, but it’s mouth will still be attached to Lennie. Rather, the hypostome is
basically a screw, and the best way to remove a screw is to unscrew it. Not quite with a
screwdriver, but with the tick-shaped (Principle 14) ‘Tick Twister’ equivalent:

So far, the Twister is winning in this evolutionary arms race. I have half a suspicion that
Lennie is on the tick’s side by offering regular opportunities for his pet ticks to learn how to
counteract my Twister. Let’s see what next summer brings, tick-evolution-wise…
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“The more you know,
the more you realize
you don’t know.”

DOMAIN KNOWLEDGE

Top 10 subject areas people are happy to share their opinions about, without actually
knowing or understanding the subject:
1) Politics (including – especially – politicians, UK)
2) Education
3) Nutrition
4) Football
5) How To Fix The Economy
6) The Best Hotels To Stay At
7) The Best Restaurants To Eat In
8) The Best Car To Buy
9) The Best Airline To Fly With
10) Innovation

News
Vilnius
Darrell’s trip to ISM University in Vilnius in February seems to be getting longer. In addition
to his two-day workshop with the EMBA students and an evening lecture on Thursday 20th
February, he’s also been asked to do a two-day public workshop for senior industry
leaders, ‘Building The Resilient Enterprise’.
Playing TRIZ Volume 2
Following the success this year of the TRIZ Games book, it looks like a second volume is
on schedule for release during the second half of 2020. We’ve been very kindly allowed to
take up two chapters in the book this time. The first one will be an updated version of the
‘5 Euro Challenge’ exercise discussed here in the ezine a few months ago. The second
will be a formal introduction to the second in our TRIZmeta series of playing cards…
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Oblique StrateTRIZ
We’re very happy to announce that the new deck of Oblique StrateTRIZ cards have now
been received from the printing company. If we say so ourselves, they’ve turned out even
better than we expected. We’ll start shipping the first decks as soon as we’re back to the
office in the New Year. In the meantime, readers can take a sneak peak at
http://store.systematic-innovation.com/oblique-stratetriz/

SI Online-Shop
After one of our best years ever, the shop team are taking a well-earned rest from
December 23 until 2 January. Shoppers will still be able to purchase from the shop during
this period, but please bear in mind that shipping won’t be able to happen until the 2nd.
Thanks for your patience. And for your support in 2019. Hopefully, we’ll be seeing the
arrival of several new books during 2020.
New Projects
This month’s new projects from around the Network:
Transport – Technology Scouting Project
FMCG – Problem-Solving Projects (2)
Automotive – ‘Invent-to-Order’ Projects (2)
Academia – SI Workshops
Consumer Electronics – IP Generation Project
O&G – Future Scenarios Project
Retail – SI Certification Workshops
Medical Devices – SI Workshop
2020
The arrival of Boris-Liar-Johnson as Prime Minister of the United (not for much longer)
Kingdom, the deluded actions of the Democrats in the US serving only to help DonaldLiar-Trump get re-elected, and the rise of populism nearly everywhere else, signals the
likely arrival of some tough times ahead. Much as predicted by the Generation Cycles
model. Tough times are rarely pleasant. But they signal a golden period for innovators.
Please allow us to wish innovators everywhere a calm and prosperous 2020.
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