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Measuring Innovation ROI #1: Big Picture

"When we try to pick out anything by itself we find that it is bound fast by a thousand invisible
cords that cannot be broken, to everything in the universe."
John Muir

"To demand or preach mechanical precision, even in principle, in a field incapable of it is to be
blind and to mislead others."
Isaiah Berlin

Here’s a problem we’ve been grappling with for years now. How to measure the Return
On Investment of innovation activities? It’s a challenge we’ve been given several times by
clients, and its one we’ve heart-ached a lot ourselves in relation to the impact we are
having with our clients. Eagle-eyed viewers of the SI website may have noticed that we’ve
finally, in the past few months, become brave enough to start publishing our cumulative
impact since we started back in 1998: how much top-line new revenue we’ve helped
clients achieve; how much bottom-line savings we’ve been involved in, and how much
CO2 have we helped clients save. The top-line number is over $5B now, which means
that, given our small size, any traditional measure of ROI (i.e. some form of ratio of
benefits delivered over costs) becomes near infinite. Which in turn tends to look ridiculous.
Which then causes prospective new clients to be doubtful about our abilities.
The bigger innovation ROI problem, however, is one of complexity. Any and every
innovation project fundamentally finds itself in the middle of a maelstrom of complex
issues. This in turn creates a whole series of problems regarding what costs and what
benefits can rightly be attributable to any individual innovation project? Which costs should
be included? Which ones should be ‘externalised’? No-one, to the best of our knowledge –
and especially the Big Five consulting companies, who, I imagine, get asked to make
innovation ROI calculation all the time by their clients – has found a meaningful way to
create ‘the right way’ to make the calculation. Hence, again based on my experience, the
ROI ‘calculation’ typically proceeds something like this:
Client: the powers that be need us to calculate the ROI on this project.
(BFC*): great, I’m sure we can help.
Client: you are a lifesaver.
(BFC): its why we’re here. No biggie. So, I assume you’ve already made your own
calculations? What do you think the answer is?
Client: well, depending on how you use the numbers, somewhere between 40 and
45%. Obviously, for tax purposes, we prefer the lower number.
(BFC): (nodding sagely) Sure. Give us the numbers and your calculation and we’ll
go away and do our version for you.
(Client): my hero.
(BFC disappears for 4 weeks, into which they cram approximately 2 hours of work.)
Next meeting:
(BFC): Phew, that was a tough one.
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(Client): What did you come up with?
(BFC): Well, according to us, you were a little bit out with your calculations.
(Client): Oh, no.
(BFC): Mmm. Not to worry. We make the ROI 38.7%.
(Client): Wow. That sounds good. How did you do that?
(BFC): It’s all written up in this 50-page report.
(Client): my hero.
(BFC disappears, sends client a bill for 160 hours work.)
…And everyone lives happily ever after.
(* BFC: Big Five Consultant)
Well, except the whole thing has been a fiction of course. A fiction that, in the long run,
serves only to perpetuate the enormous level of dysfunction in the innovation world.
In defense of both client and to some extent the BFC, though, the ROI challenge is a
tough nut to crack. Here are a few examples of the sorts of challenges that need to be
addressed:
i) The innovation team at a large multi-national spend three years creating what
rapidly becomes a ‘billion-dollar brand’ new product for the company. Ten years
later, the product family continues to generate a billion dollars a year. Is it right
that the ROI calculation takes credit for all ten years? For how much longer
should the innovation team continue to be accruing ROI credit? For as long as
the product stays on the market?
ii) A multi-national energy company is on the verge of signing the approvals for a
$300M capital expenditure project, when the innovation team discovers, thanks
to a recently completed piece of R&D, that the same outcomes can be delivered
for about $300K. The $300M approval is rescinded. How much of the resulting
99% saving is then attributable to the innovation project as ROI?
iii) The innovation team at a large consumer electronics organisation is tasked with
reducing the manufacture cost of a particularly challenging, but critical
component within the company’s main product range. They come up with a
solution that saves the company just short of $100M in the first year. The
reduced costs trigger an increase in sales of the product, that corresponds to a
further $150M savings in the second year. For how long does the team keep
accruing ROI credit as a result of their work?
iv) The innovation team in a Tier 1 white goods sector supplier derives a breakthrough
product solution that rapidly comes to cannibalise sales of their existing product,
such that within three years, the new product has completely displaced the old.
The new product necessitated the building of a completely new production-line
costing close to $50M, but on the plus side, it possesses significantly improved
performance, however, so as word spreads around the industry, their market
share by year three has increased by 10%.
v) The advertising department for a multi-national confectionery company completes a
piece of market research that reveals a significant insight into changing
consumer behavior. The insight requires no change to the product, but results in
a breakthrough advertising campaign that sees incremental sales increase of
30% in the first year, another 15% in year 2, and another 10% in year three.
How to calculate the ROI of this marketing innovation?
vi) The R&D department of a multi-national aerospace company develop a patented,
breakthrough new engine nacelle design that saves about 5% fuel burn,
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reduces weight by around 20%, and reduces noise by around 6dB. For fifteen
years, industry ignores the solution, and so the technology sits on the shelf.
Sixteen years after the solution has been proven, finally, the market is deemed
to be ready for the novel nacelle. It proves to be an enormous success very
quickly, generating around $80M in new revenue in the first year of introduction.
However, by the end of this year, the patent expires and this allows competitors
to launch their own ‘me-too’ version of the design that in effect makes the ‘new’
design into the new ‘standard’ and effectively, therefore, becomes a commodity.
vii) The R&D function of a multi-national chemical company is informed that their
budget will be reduced by 40% and that they therefore need to prioritise which
projects they will continue and which they will put on hold. In theory, they should
continue the projects destined to deliver the highest ROI, but how best to make
this kind of predictive calculation?
All the time we examine examples like these, the search is on for ‘the’ simple, firstprinciples calculation model that fits all cases. To date, I have to say, we’ve not been able
to find such a thing. A bit like attempts to find ‘the theory of everything’, what makes the
job so difficult is the fact that the world is full of discontinuities, and until such times as it
becomes possible to resolve the contradictions that exist between each side of such
discontinuities, the best we can hope for is to manage them. What ‘manage’ means in the
case of innovation ROI calculations is that we need a different calculation for each side of
each different discontinuity we can find.
Before we try and unravel that story, it is always useful to understand our purpose. Why is
it important to measure innovation ROI?
When we’ve asked this question of clients, once we get beyond the ‘because my boss told
me to’ level answer, we usually find ourselves in a quagmire of confusion. ‘We need to
demonstrate our effectiveness.’ ‘We need to understand opportunities for improvement.’
‘The Senior Leadership Team need the information to know where to invest their budgets.’
These statements might seem clear, but in reality – when we recognize the complex
environments in which we are expected to operate – they invariably turn out to be anything
but. Reference 1 has much to say on this subject, as well as offering up a host of case
studies in which good measurement intentions resulted in some very unhappy outcomes.
From a TRIZ/SI perspective, the only real value of an innovation ROI measurement is the
one that enables the vii) scenario from earlier to be addressed in a meaningful way. In
other words, the only true value of an ROI calculation is if it offers a meaningful predictive
capability. We need leading indicators. Unfortunately, however, the vast majority of ROI
calculations are the opposite, in that the provide a lagging indication of how well we did or
didn’t do in the past. Ultimately this type of after-the-fact data is only useful as a means of
validating or enabling us to improve our future prediction capability. And even then, when
we take into account the ‘never stepping in the same river twice’ characteristics of
complex systems, it is difficult to connect the metrics of a unique past project to the likely
future performance of the unique next project.
That said, it also needs to be remembered that most Senior Leadership Teams have a
quite traditional view of ROI calculations. The ‘expect’ lagging indicators because that’s all
they’ve ever had. And when they do force R&D managers to project future returns,
everyone knows a game of random numbers is about to start, and that when the eventual
results are in, no-one is going to attempt to close the loop and adjust the prediction ‘model’
used to make the initial estimates. Now we find ourselves back in BFC territory, and the
only thing that’s happened now is we’re going to find ourselves spending even more
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money in order to produce the same random numbers. Check out Reference 2, for
example, to gauge the level of randomness on offer to start-ups and investors.
This might sound like a skeptical view of the ROI measurement industry. Probably
because there is good cause to be skeptical.
That skepticism, however, should not be a hindrance to an attempt to do better. And,
again applying TRIZ/SI thinking, doing better means knowing our Ideal Final Result
destination, and then putting in place measurement methods that are both appropriate to
the current level of capability and have the possibility to evolve in the direction of the IFR.
So, what is that Innovation ROI Ideal Final Result?
We think it should be a variant on this definition:

Today
‘self-correcting
innovation ROI
prediction’

IFR
Achieve the FUNCTION
with zero cost or harm

And, in terms of the likely evolution trajectory as a calculation method advances towards
this end goal, it seems important to match the prevailing Innovation Capability Maturity of
the enterprise making the calculation. In other words, the ROI calculation made by an
enterprise at the Level-1 beginnings of their Innovation Capability building journey need a
different ROI calculation to a Level 2, 3, 4 or 5 enterprise.
In the second part of this story, we will delve into the specifics of what we think the
different ROI calculations look like for the five different ICMM Levels. Before we get there,
however, it is worth exploring the key elements that ultimately need to be embraced in
order to perform meaningful innovation ROI calculations.
Innovation ROI Is A Function Of…
1) Industry Pulse Rate: the rate of discontinuous shifts (i.e. s-curve jumps) at the
system and sub-system level for the technical, process and business elements of
an enterprise. In high pulse rate industries like consumer electronics, innovation
attempts are required on a constant basis, but the time they have available to
generate revenue is likely to be limited before a replacement solution arrives.
Conversely, in slow pulse rate industries like Mining, an innovation attempt
occurring just after a successful step-change may not have the opportunity to
generate any revenue until the next step-change, which may be thirty years away.
2) Level Of Invention: here we think about the five Levels of Invention used within the
TRIZ world. A Level 1 invention is ‘obvious’, while a Level 5 invention is ‘worldchanging. The relevance to an ROI calculation is ‘if we didn’t have this idea now,
how long would it take for someone to derive this idea?’ This can make for a
particularly contentious calculation, especially when thinking about how TRIZ/SI
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removes so much of the randomness and trial-and-error from the ideation process.
TRIZ/SI will get innovation teams to good answers faster than any trial-and-error
process, but trial-and-error would have got there eventually. Irrespective of whether
TRIZ/SI was used or not, the ‘how much sooner’ question remains. We can safely
hypothesize that a Level 1 invention would be discovered by others more quickly
than a Level 5 invention. As yet, we have found no way to validate a meaningful
way to quantify how much more quickly, but the algorithm we use connects Level of
invention to the aforementioned Industry Pulse Rate:
Level 1 – saves 0.1xpulse-rate (up to a maximum of 1 year)
Level 2 – saves 0.2xpulse-rate (up to a maximum of 2 years)
Level 3 – saves 0.5xpulse rate
Level 4 – saves 1 pulse rate
Level 5 – saves 2 pulse rates
(so, taking example i) from the earlier scenarios, if the invention that created
the billion dollar industry was Level 4 (it was!), and the industry pulse rate
was around 3 years (it is), then the innovation ROI calculation should accrue
1x3 years of the mature-level revenue generated)
3) Patentability & Patent Quality: a patentable solution is ‘worth’ more than one that is
not since it prevents competitors from intruding into a market space; a ‘high quality’
patent is also worth more than a ‘weak’ one, since it is more difficult for competitors
to design around. Looked at from a different perspective, if we spend time and
effort ring-fencing competitor patents so that they are unable to evolve their current
solution, this also has a likely ROI value. This parameter is inherently coupled to
Industry Pulse Rate and Level of Invention, but also requires inclusion in its own
right.
4) Innovation Project Effort Expended: in theory, one of the simplest parts of the ROI
calculation to make – how much time and budget did the team spend in order to
achieve the eventual tangible benefits to the enterprise? In practice, however, very
easy to evolve into a rats-nest of a calculation taking into account sunk-cost effects,
lost-opportunity costs (‘how much better off would we have been if we had
conducted Project B instead of Project A?’) and a host of intangible bias effects that
kept us from or got us to solutions slower or faster than we anticipated.
5) Type Of Innovation: whether an innovation attempt represents a sustaining solution
that cannibalizes existing business but grows market share, or is a disruption, or an
exaptation, or comes from a pioneer versus ‘fast-follower’, a technical or business
step-change will all affect the ROI calculation. ‘Business’ innovations tend to be
cheaper to execute than ‘technical’ ones, but sooner or later an enterprise that
devotes all of its effort to business innovation is going to suffer when the technology
they are exploiting is no longer fit for purpose.
6) CapEx/OpEx Split: the need or otherwise for a large capital expenditure in order to
productionise an innovative solution may also need to be taken into account. This
will again be a calculation that is influenced by Industry Pulse Rate.
7) Transition Costs: most innovations will not only require training and education of
personnel to do things the ‘new way’, but will also very likely need to take into
account the cost of unlearning the old ways of doing things.
8) Managing The Unknowns: as we’ve described elsewhere (Reference 3), a big part
of any innovation project involves the successful management of the inevitable
unknowns surrounding a project. Answering each ‘unknown’ has both a cost and a
value to a project. Even if a project ultimately ‘fails’, the ‘unknowns’ that have been
answered are still very likely to have a positive value in so far as the knowledge
gained informs future projects.
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9) Multiplier Effects: Perhaps the trickiest part of any ROI calculation and intimately
connected to complex systems theory and particularly aspects relating to Butterfly
Effect-like non-linearities in which a tiny intervention in one aspect of a new solution
has the ability to create enormous impacts in surrounding domains. The Brexit
slogan ‘take back control’ cost little more than a few hours of Dominic Cummings’
time, but the impact on the UK economy could in many ways be argued have been
profound. If it weren’t for that fact that some of the more capable of the world’s
innovators are increasingly able to build models of the world that enable the
synthesis and modelling of Butterfly Effect non-linearities, we, like most
accountants, would most likely look to ignore the impact of multiplier effects on ROI
calculations. The fact that such models do exist means that – for high ICMM Level
enterprises at least – multiplier effects are becoming one of the most important
aspects of the innovation story.
More on that story in Part #2, when we describe how Innovation ROI calculations might
best be made – which factors should and should not be included - for each of the ICMM
Levels.

References
1) Muller, J.Z., ‘The Tyranny Of Metrics’, Princeton University Press, 2018.
2) https://thecorporatestartupbook.com/calculator.
3) Systematic Innovation Ezine, ‘Managing The (Autonomous Vehicle) Unknowns’, Issue
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Deming’s Fourteen Points & Innovation
When there was such a thing, I was a regular attender at British Deming Association
meetings and conferences. This was the late 1980s and early 1990s, when Deming’s
thinking – in the UK at least – was at its peak. Somewhere around the beginning of 1993,
just after this peak, and just before Deming sadly passed away, I remember a strange
conversation with one of B2G customers about how ‘last year’ he thought Deming’s
thinking was. Why do you say that, I asked. He seemed most put out by the question. I
don’t remember the exact words of his reply, but it was something along the lines of, ‘we
did that last year. This year we’ve advanced to something else’. I can’t remember what the
something else was, apart from the fact that it ended up being yet another management
fad that came and went without making any kind of dent in anything in particular. Other
than another round of non-value-adding consulting fees. The person in question was so
caught up in the annual initiative mindset, he seemed to have completely missed the
thought that some things are rather more than a fad.
The fact that I still find myself referring to Deming’s books and carry around a ‘Fourteen
Points’ bookmark with me wherever I go, suggests to me that I’m either stuck in a very bad
rut, or that Deming understood some of the first-principle ‘DNA’ of how modern day
enterprises need to be lead. At least the ‘Operational Excellence’ parts of those
enterprises, since that was the world that Deming essentially inhabited. I, on the other
hand, spend nearly all my time in Innovation World, a world that is in almost every way the
precise opposite of Operational Excellence World.
I thought it was time to try and resolve the contradiction of why I still find myself carrying
around the Operational Excellence World’s ‘DNA’ when I’m usually with a client to do the
exact opposite of Operational Excellence. Maybe, I’ve been thinking to myself, if some of
the Fourteen Points apply to both Worlds, then perhaps that better qualifies them as true
first-principle principles for operating in the inherent complexities of modern-day
enterprise. Here’s what I ended up with:
1

Constancy Of
Purpose

2

The New
Philosophy

Operational Excellence World
Specifically identified by Deming as
‘continual improvement’. This doesn’t
specifically rule out the idea of Scurves and the periodic need for
discontinuous jumps in order to go
beyond the top-of-curve situations
where improvement opportunities
have disappeared, but there is no
evidence that Deming understood the
universal s-curve dynamic…
Deming talked here about
‘transformation of Western
management’. Again with ‘continuous
improvement’ as the basis of that
transformation. To some extent this
transformation has now happened in
that CI is an expectation in almost
every enterprise, including
Government and NGO sectors.
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Innovation World
…Innovation, is, of course, all
about the jumps from one s-curve
to the next and the need to
periodically make jumps along the
journey towards an ultimate ‘Ideal
Final Result’ destination. This
constant urge towards the IFR is
how we might best interpret
‘Constancy Of Purpose’ in
Innovation World.
In many ways, Deming’s ‘New
Philosophy’ transformation has
been delivered, but alas it does not
encompass innovation. In order to
deliver that set of capabilities,
Innovation World demands a New
New-Philosophy, one that sees the
next transformation of
management to the innovationlead Management 2.0 envisaged

3

Cease Mass
Inspection

Continuous Improvement means that
systems should inevitably evolve in a
direction that goods and services are
‘inherently’ of high enough quality to
not need inspection. Deming’s World,
however, was implicitly defined by
standardisation…

4

End ‘Lowest
Tender’
Contracts

Again, one might say that Deming’s
Point has largely been achieved in
that ‘lowest price’ contracting has
disappeared from a majority of
industries. There is still a way to go
(e.g. ‘three quotes’), but almost
everyone understands that price is
now merely one component of a
broader ‘Value’ calculation.

5

Constant
Improvement

If Point 1 was about improvement as
strategic intent, Point 5 is typically
interpreted as the detailed mechanics
at the operational levels inside
enterprises…

6

Institute
Training

Teach everyone PDSA, basically…

7

Institute

‘adopt and institute leadership aimed
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by Gary Hamel.
…in innovation world, complexity is
acknowledged and as such every
job is unique. In that sense
‘inspection’ either makes no sense
or needs to be re-interpreted as
the elimination of hierarchies.
Since, after all, the primary
purpose of any hierarchy is that
people at one hierarchical level
‘inspect’ the work of people at the
next lower level. Hierarchies and
the associated Command-andControl way of operating do not
work in complex environments.
‘Cease Mass Inspection’ is thus
probably best re-framed as
‘Eliminate Command-and-Control
Hierarchies’ in Innovation World.
Innovation World brings inevitable
complexity to the job of outsourcing work. ‘Best value’
contracting only truly makes sense
in this world of venturing in to the
unknown if we take into account
the fact that 98% of innovation
attempts fail and that therefore if
work is to be outsourced ‘value’
needs to be re-calibrated in terms
of how well enterprises understand
the DNA of the 2%. As such, Point
4 is probably irrelevant as anything
other than a footnote in Innovation
World.
… from Innovation World
perspective, this means that every
element of the overall system
needs to be heading towards their
own IFR… which then inevitably
implies that elements at the bottom
of the hierarchy will successively
disappear and have their function
delivered by higher level elements.
As such, Point 5 in Innovation
World is perhaps better phrased
and interpreted as ‘Constant Work
Elimination’. Rather like SemCo
where the job of every person in
the organisation is to eliminate the
enterprise’s need for that job.
…teach everyone the dynamics of
S-curves so they know when
PDSA is the right strategy and
when it needs to be replaced with
Innovation World thinking.
…continues to make sense in

8

Leadership
Drive Out Fear

9

Break Down
Barriers
10 Eliminate
Exhortations
11 Eliminate
Targets
12 Permit Pride Of
Workmanship
13 Encourage
Education
14 Top
Management’s
Commitment

at helping people to do a better job’…
‘create trust, so that everybody may
work effectively for the company’…

‘…between departments and staff
areas’…
‘eliminate the use of slogans, posters,
and exhortations to the workforce’…
‘eliminate work standards that
prescribe arbitrary quotas and
numerical goals’…
‘remove barriers that rob (hourly)
workers and management of their
rights to pride in work’…
‘institute a vigorous programme of
education and encourage selfimprovement for everyone’…
‘a) clearly define top management’s
permanent commitment to everimproving quality,
b) put everybody to work to
accomplish the transformation’

Innovation World
…ditto, with the added imperative
to recognise that innovation is
about ‘breaking rules’ and that
people should not fear retribution
from management after they have
done such a thing.
…continues to make sense in
Innovation World
…continues to make sense in
Innovation World
…continues to make sense in
Innovation World
…continues to make sense in
Innovation World
…continues to make sense in
Innovation World
… add in the Innovation part about
evolution towards IFR and this
continues to make sense in
Innovation World, albeit with the
additional task of top management
to establish and maintain the ‘right’
ratio of people working on
operational excellence versus
innovation

So, overall, it feels like, with some re-framing, the majority of Deming’s Fourteen Points
still apply when we shift to the Innovation World. If I were to re-write them specifically for
the innovation context, I think the list would look like this:
1. Constancy Of (IFR) Purpose
2. The New New-Philosophy
3. Constant Work Elimination
4. Institute Training
5. Institute Leadership
6. Drive Out Fear
7. Break Down Barriers
8. Eliminate Exhortations
9. Eliminate Targets
10. Permit Pride Of Workmanship
11. Encourage Education
12. Top Management’s Commitment
(Points 3 and 4 from Deming’s original list feel like they’ve either been achieved or aren’t
particularly relevant in the innovation context.)
Beyond that, the main remaining question might be, ‘is there anything missing from the
list?’ This is, of course, a much more difficult question to answer. In order to begin
answering it, we might look at the Law Of System Completeness. Deming often referred to
his fourteen points as the basis of a ‘system’ of profound knowledge. In which case all six
essential elements of a ‘system’ need to be present. Here’s how the 12 Points map onto
such a system of profound knowledge:
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Coordination

Sensor

3. Constant Work Elimination
5. Institute Leadership
12. Top Management’s Commitment

8. Eliminate Exhortations
9. Eliminate Targets

2. The New New-Philosophy
11. Encourage Education

4. Institute Training
6. Drive Out Fear
7. Break Down Barriers

10. Permit Pride Of
Workmanship

Engine

Transmission

Tool

1. Constancy Of
(IFR) Purpose

Interface

Figure 1: Mapping The (Twelve) Innovation Points Onto The Complete System

Firstly, the Twelve Points do cover all six necessary elements. If the Tool here is the
‘doing’ part of a knowledge system, in the Innovation World view, just having ‘Pride Of
Workmanship’ doesn’t really seem to do this element of the system justice. If we bring
back Cease Mass Inspection or End ‘Lowest Tender’ Contracts, from Deming’s Fourteen
points, both would fit into the Tool category as very tangible requirements. They don’t
seem to be relevant any longer, but they do force us to see that within each of the other
elements that are within our control (Interface is by definition the external thing our system
acts upon), there are tangible and intangible Points. Constancy Of (IFR) Purpose can –
and likely ‘should’ - very definitely be interpreted to include both tangible and intangible
factors, and if it doesn’t we could add a Point in order to cover both. Which then just
leaves what seems to be missing tangible part of the Tool story. If this missing piece is no
longer about elimination of inspection or contracts, what is it in the innovation context?
My vote goes with – blinding flash of the obvious #2807 – ‘Eliminate Contradictions’.
Which, if I’m right, would give us Deming’s Fourteen Innovation World Points as:

Coordination
1. Constant Work Elimination
2. Institute Leadership
3. Top Management’s Commitment

Sensor
13. Eliminate Exhortations
14. Eliminate Targets

4. The New New-Philosophy
5. Encourage Education

6. Institute Training
7. Drive Out Fear
8. Break Down Barriers

9. Eliminate Contradictions
10. Permit Pride Of
Workmanship

Engine

Transmission

Tool

11. Constancy Of Tangible
(IFR) Purpose
12. Constancy Of Emotional
(ABC-M) Purpose

Interface

Figure 2: Deming Redux: Fourteen Innovation Points

I’m not sure I’m ready to rush out and laminate it yet, but it’s the thing I’ve been incubating
for the last couple of months and nothing better has yet come to mind. Time to expose it to
others for their (your!) comments and criticisms…
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Not So Funny – Merging

We’ve had occasion to examine the power of Inventive Principle 5, Merging, several times
in the past. The trick with using this Principle is to find combinations that are non-obvious,
but at the same time where the elements being combined are not so distant that no-one
understands why they should ever be brought together. In other words, there’s a
contradiction to be solved – one centred around the size of the difference between
whatever things we’re thinking about merging. Somewhere in there is the contradictionsolving sweetspot we’d love to be able to hit.

‘Wow’ Propensity

sweetspot

Distance Between
Items Being Merged
Saying the words, of course, is never as easy as coming up with the perfect combination.
Much evidence suggests that the world’s entrepreneurs and innovators get things wrong
more often than they get it right. Our desire to dig deeper was provoked by this recent
attempt at helping the electric vehicle market to deliver the much-promised environmental
benefits being touted by the environmentistas. Enter the remote vehicle charging point…

… how to achieve the remote solution? Answer – naturally – merge the charge-point with
a diesel generator. I suppose there’s a certain logic to it – you live in a remote area, but
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are determined to ‘do your bit’ and procure an electric vehicle. Then, to overcome your
inevitable range anxiety, you carry around a can of diesel in the boot (pity they removed
your tank!) so that when you reach the remote charge-point, all you need to do is whip out
your can of diesel, start up the generator, plug-in, and wait for it to charge your batteries. If
you didn’t laugh you’d cry…
…as it happens a fairly common theme when it comes to merging things together…

…like, yes, electricity and water… surely the perfect combination.
Or is it…
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Or, if you prefer something a little more abstract…

Personally, putting nipple tassels onto bovine dancers made me feel a little uncomfortable,
but, hey, that’s just the British prude in me.
So back to the pragmatic reality of merged urban transport infrastructure solutions:

I’ve also got a soft spot for this merger between the moving and the static...
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Escalator operator: ‘Boss, there’s a problem with the escalator. The supplier says it will
cost $100k to fix.’
Boss: ‘you got to be kidding me. We can’t have them holding us to ransom like that. Find
another solution…’

Finally, the merge operation is a little more subtle here. I think the original intention was to
underline the core values of the Police Force…

Amazing what difference a few millimetres can make.
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Patent of the Month - Joining Dissimilar Materials

Our patent of the month this month takes us to a quartet of inventors at the Battelle
Memorial Institute in Washington State. US10,369,748 was awarded to the team on
August 6. The invention takes us on a rare foray into the world of manufacture, where we
observe the rather more common challenge of joining together dissimilar materials.
Here’s what the background description has to tell us about the specific problem under
consideration:
A world of rising energy necessitates approaches for reducing the amount of energy needed to
perform standard tasks. Among approaches under development are lighter, more fuel efficient
vehicles. Reducing the weight of vehicles can be accomplished in a variety of ways including
replacing heavier steel regions with lighter weight materials. However, difficulty has arisen in
attempting to find ways to robustly join dissimilar materials in a way that provides the needed
strength and resiliency that exists in structures that are made from the same material. Preferably,
and in some instances by requirement, these seams and interconnects must be welded together.
Welding is fairly straight forward when the two materials have similar melting points but becomes
more and more difficult when the materials have vastly different melting points or other
characteristics.
Joining materials such as steel to aluminum, titanium, magnesium, copper, or any combination
thereof, has proved difficult for a variety of reasons. The prior art generally teaches that when
these materials are joined that the temperatures must be maintained generally low so as to
prevent the formation of brittle intermetallic compounds, which are generally believed to cause the
welds to be brittle and fail. Most prior art methodologies for joining dissimilar materials have
focused on getting rid of these brittle intermetallic portions. However, the work arounds have
generally proven to have negative side effects such as cost and complexity and in many instances
simply do not provide an acceptable solution.
Hence what is needed is a process for forming high strength joints between dissimilar materials in
ways that a simpler cheaper and more effective than the current methodologies. The present
invention is a significant step forward in addressing these needs.

Which, if we take the problem back to first principles, as the inventors have sought to do,
is all about a strength-versus-temperature contradiction, about which, the Contradiction
Matrix has this to say:
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And here, according to the main Claim of the patent, is how the inventors have solved the
problem:
A method for solid state joining of dissimilar materials using a friction stir welding device, the
method comprising the steps of: inserting a pin having two ends within an aperture defined in a
first material and a carbon reinforced composite material; and friction stir welding each end of the
pin to a portion of the first material.

Wow. Let’s look at that again, this time with the relevant Inventive Principles inserted…
A method for solid state joining of dissimilar materials using a friction stir welding device, the
method comprising the steps of: inserting [Principle 7, Nested Doll] a pin [Principle 24,
Intermediary] having two ends within an aperture [Principle 31, Porous Materials/Holes] defined in
a first material and a carbon reinforced composite material [Principle 40, Composite]; and friction
stir welding [Principle 9, Prior Counteraction] each end of the pin to a portion of the first material.

Five out of eight sounds pretty impressive to me.
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Best of the Month – Never Split The Difference

For a long while, my ‘go-to’ book when it came to negotiation theory was the same go-to
book as the rest of the world, ‘Getting To Yes’ by Fisher and Ury. At the same time, I also
know that the number of times I’ve actively used the advice contained in the book can be
counted on the fingers of half a hand. The main reason being the old Chinese saying,
‘when all else is equal, you buy from your friends; when all else is unequal, you still buy
from your friends’. The intangible/emotional aspects of a negotiation, in other words,
dominate over the tangible aspects.
If Fisher and Ury ‘own’ the tangible (‘rational’) side of the negotiation story, Chris Voss’
book ‘Never Split The Difference’ can now lay claim to the intangible side. And as such, it
offers a meaningful contribution to the negotiation state-of-the-art.
As is so often the case in and around TRIZ-world, ‘someone somewhere has solved your
problem’, and that someone, is very likely to be someone with an extreme version of your
problem. Voss represents one of those extremes, being an ex-FBI negotiator. Which
means that he spent a lot of time negotiating the release of hostages. As such, the book is
full of neat, real-world insights and phrases (Chapter 5: ‘Trigger The Two Words That
Immediately Transform Any Negotiation’ for example). For those insights alone, the book
is worth the price of entry.
It’s not perfect by any means. Had Voss known the ABC-M first-principles of human
behavior, for example, one suspects that most of the real-life hostage negotiation case
studies included in the book could have been settled rather more quickly than the months
they seemed to often take. On this count, Voss ‘discovers’ much of the ABC story by trial
and error. Great to have this kind of validation of the relevance and importance of the
model, but not so great for the hostages who spent several months being negotiated out of
their unpleasant situations.
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Ultimately, while the book makes a welcome leap into the world of emotional negotiation, it
is also very much stuck in what we label ‘Operational Excellence World’. In that sense,
Voss has been conditioned by the same thinking as Fisher and Ury. Fisher and Ury help
negotiators hit the optimum compromise. Voss’ title hints at the idea that optimum should
not be the mid-point, but rather something biased in your favour, but even so the result is
still very much stuck in zero-sum-game territory.

Innovation

TRIZ

TrenDNA

Everyman

Optimization

MINDSET

In that regard, I was ultimately left thinking about the next negotiation theory blue ocean.
Why is there no negotiation text that takes negotiators out of Operational Excellence
Worlds and into Innovation World? The thought prompted me to write a blog article
(http://darrellmann.com/negotiation-step-changes/ if you’re interested) about how TRIZ
and Systematic Innovation might contribute to this. The blog article ends with this graphic:

Getting
To Yes

Never Split
The Difference

System 2
System 1
(‘slow’)
(‘fast’)
BRAIN
TRIZ and (particularly) TrenDNA have much to offer the subject of negotiation, I think.
Now we have Voss’ 2016 contribution to the art, I believe it becomes highly possible and
sensible to combine a lot of what his work demonstrates with a lot of what TRIZ has spent
the last seventy years revealing. A negotiation, after all, is often little more or less than a
series of contradictions. Some tangible and some intangible.
For me the best chapter in Voss’ book is the last one, ‘Find The Black Swan’, which is
about negotiator techniques for revealing the ‘unknown unknowns’ in a negotiation. Voss’
suggestion that ‘every situation has three black swans’ makes for a simple and effective
heuristic. Especially if we’ve used TRIZ/TrenDNA to help identify the unknowns that were
actually very knowable. Picking up my favourite Native American aphorism that everyone
carries 87 problems with them, ‘every complex negotiation situation has 87 Black Swans.
If you know TRIZ, the number reduces to 11. If you know TrenDNA, it reduces to 3. The
innovation challenge is finding those 3 before anyone else’.
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Wow In Music – Thing Called Love

This section of the ezine feels more and more like a Hall of Fame for under-appreciated
musicians. We continue the theme this month with John Hiatt, surely one of the greatest
American singer-songwriters of the last fifty years. And almost definitely the one that,
relative to talent has sold the smallest number of records. That said, in more recent years
he has at least become something of a go-to songwriter for some of the biggest names on
the planet.
It sometimes feels like there are two songwriters coexisting in John Hiatt's body, one
magnifying his quirky charm and the other swelling his bank account and raising his
profile. On the one hand, Hiatt has a propensity for writing incredibly personal songs,
brimming with intimate details of his life and populated with his patented brand of
challenging phrasing, loping syncopation and breathless lyrical content, all shoehorned
into his inventive and accommodating melodies. On the other hand, Hiatt is a brilliantly
universal writer with an almost supernatural ability to concoct songs that blend like a
chameleon into the set lists of everyone from Bonnie Raitt and Three Dog Night to Bob
Dylan and Iggy Pop. When Hiatt writes personally, it's almost impossible to cover him, and
when he writes universally, it's almost impossible to resist covering him.
Bring the Family is John Hiatt's eighth album. It was his first album to chart on the
Billboard 200, and featured his first single entry on the mainstream rock chart with "Thank
You Girl". It features Ry Cooder on guitar, Nick Lowe on bass guitar and Jim Keltner on
drums. The four would later reform as Little Village and release an album in 1992. "Thing
Called Love" later became a hit for Bonnie Raitt, and "Have A Little Faith In Me" is among
Hiatt's most popular songs, although it wasn't released as a single in America. It’s ‘Thing
Called Love’ that gets the nod as our musical wow of the month.
The album was recorded in four days after McCabe's Guitar Shop booker John Chelew
convinced Hiatt that these were some of his best songs. Hiatt was recently sober but had
burned so many bridges in the music industry he did not think he had a chance of
continuing. He had been dropped by his label and "wondered if I was worth a damn." Hiatt
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had played some solo acoustic shows at McCabe's in January 1987 just prior to recording
where he debuted songs such as "Lipstick Sunset," "Your Dad Did" and "Memphis in the
Meantime."
Demon Records in England still loved his work and had pledged about $30,000 if he
wanted to record ("Demon Records said I sing in the shower and they'd put it out," Hiatt
says. He later told the Rocky Mountain News that Demon would release an album "if I
farted in a bathtub"). A&M Records in the U.S. eventually picked up the finished disc.
Recording was done in Studio 2 of Ocean Way Studios, Los Angeles over four days.
These songs were all that were recorded - there were no leftovers or outtakes and Hiatt
had to complete a couple of songs in the studio. "I remember Ry walking out the door on
the fourth day and me coming after him and going: 'Ry, I've got one more song. Could you
stay?' Literally, we'd done nine and I needed one more," Hiatt has said. Budgets were so
tight that Hiatt and Lowe shared a Holiday Inn room in the San Fernando Valley during the
recording sessions. Lowe, an old friend of Hiatt's, took no payment for his contribution.
Chelew's prediction turned out to be correct. "Bring the Family" is one of the cornerstones
of Hiatt's career, a critical and financial success, and not a Hiatt performance goes by
without a generous helping of its songs. Yet another music industry example of triumph
out of crisis.
And so to ‘Thing Called Love’, in many ways a simple song, but at the same time a virtual
panoply of Inventive Principles. First up the killer syncopated (Principle 2) guitar riff, with
its not-quite-disappeared, choked ‘hic’ of a missing note (Principle 22). Then not just one
but two middle-eight sections (Principle 1). Then the way the riff becomes inverted
(Principle 13) in the latter part of the song. And I’ve not even begun to focus on some of
the magic-trickery of Ry Cooder’s acoustic and electric playing. Or Jim Keltner, who –
Principle 2 – serves as the no-frills anchor, there to keep everything ship-shape. Or Hiatt’s
lyrics. Here’s my (Principle 13) favourite, from the first of the middle eights:
The ugly ducklings don't turn into swans
And glide off down the lake
Whether your sunglasses are off or on
You only see the world you make
No, wait a minute, it’s this (Principle 37) one, from the second. This, per our discussion
last month, is where we hear the real meaning of the song…
Before the laws of God and the laws of man
I take you for my wife, yeah
To love, honour, cherish and obey,
Now, I didn't have no plans to live
this kind of life, no
It just worked out that way
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Investments – Sound Projector

A University of Sussex research team have demonstrated the first sound projector that
can track a moving individual and deliver an acoustic message as they move, to a highprofile tech and media conference in LA.
Dr Gianluca Memoli and his colleagues demonstrated what they believe to be the world's
first sound projector with an autozoom objective in a talk at the 46th International
Conference and Exhibition on Computer Graphics & Interactive Techniques (SIGGRAPH
2019) this week.
Dr Memoli, Lecturer in Novel Interfaces and Interactions at the University of Sussex's
School of Engineering and Informatics who led the research, said: "By designing acoustic
materials at a scale smaller than the wavelength of the sound to create thin acoustic
lenses, the sky is the limit in new potential acoustic applications.
"Centuries of optical design can now be applied to acoustics. We believe this technology
can be harnessed for plenty of positive applications including personalised alarm
messages in a crowd, immersive experiences without headphones, the audio equivalent of
special effects."
The system works with an in-house face-tracking software which is used to pilot an
Arduino-controlled acoustic telescope to focus sound on a moving target. The low-cost
camera is able to track a person and command the distance between two acoustic lenses,
delivering a sphere of sound around 6cm in diameter in front of the target, which then
responds to the individual's movement.
Joshua Kybett, the second-year undergraduate at Sussex who designed the tracking,
adds: "Since acoustic lenses can be 3D-printed for only £100, we wanted a tracking
technique that worked on a similar low budget. With a £10 webcam, this is one tenth of
standard tracking systems.
"In addition, our method has been designed to require user consent in order to function.
This requirement ensures the technology cannot be used intrusively, nor deliver sound to
an unwilling audience."
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Thomas Graham, the research fellow in the School of Engineering and Informatics who
run the measurements and the simulations, says: "In our study, we were inspired by
autozoom cameras that extend their objectives to match the distance of a target.
"We used a very similar system, with even the same mechanical sound of the motor. I
believe our work is also the first step towards hand-held, low-cost acoustic cameras."
The research team are now working to expand the capabilities of the system beyond
tracking for just one direction and over one octave, to ensure it can be scaled up to cover
most speech and basic melodies and eventually to deliver a full piece of music.
Arash Pour Yazdan, who designed the electronics, said: "SIGGRAPH is a place where
emerging and futuristic ideas are discussed. This is the conference where entertainment
giants such as Disney, Marvel and Microsoft meet to share their visions: it was the perfect
place for us to demonstrate how we think sound might be managed in the future."

More details at the University’s website: http://www.sussex.ac.uk/broadcast/read/49223
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Generational Cycles – Judy Blume

“I was goddamn lucky those books were part of the usual fare on the shelves of my public middle
school library. My sudden guilt at age 33 about omitting [Judy] Blume from my influence list led me
to finally Google her, because I had no idea who she actually was. And, I learned, Blume wasn’t
just a standard library author ― she was one of the most controversial American authors of the
century. Her books were (and are still) banned by public schools across America. As I was
blissfully reading her books on summer vacations in Massachusetts assuming that teenagers the
world over were doing the same, administrators in other states were calling her a witch for writing
about teenage sex, menstruation and masturbation in a way that was, you know, kinda nice.
I’d had no idea.
Perhaps the biggest compliment you could give a writer ― or a writer of youth fiction ― is that
they’re so indelible they vanish into memory, the way a dream slips away upon waking because
it’s so deeply knitted into the fabric of your subconscious. The experiences of her teenage
characters ― Deenie, Davey, Tony, Jill, Margaret ― are so thoroughly enmeshed with my own
memories that the line between fact and fiction is deliciously thin.”

These words from archetypal Nomad, Amanda Palmer, in an article she wrote in
Huffington Post about author, Judy Blume.
Amanda Palmer: was born in 1976 and raised, after her father left home when she was
one, in the Boston suburbs with her mother a computer programmer and her stepfather, a
physicist. "I was a very weird, troubled kid," she says.
"Troubled in what way?"
"I was just a very dark kid," she says. "My family was complicated."
"I actually put my finger on it recently while discussing something with my family," she
continues, "and realised what precisely the chasm between me and them might be. It was
a house of no metaphors. I had very literal parents and I wanted to survive with metaphor
and art, and there was a real sense of shame around it."
"They were judgmental towards you?"
"There was a real judgment cast in my family about me wanting attention," she nods. "It
wasn't that my parents didn't encourage my artistic pursuits – they did very much – but
they didn't understand them."
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In her adult life, Palmer has been a living statue, stripper, TED-sensation and one of the
most controversial, ‘out-there’ recording artists of the last couple of decades. If ‘not selling
out’ is one of the key strands of Generation X, Nomad DNA, Palmer is one of the most
iconic exemplars.
Judy Blume: (born Judith Sussman; February 12, 1938) is an American writer of
children's and young adult (YA) fiction. Some of her best known works are Are You There
God? It's Me, Margaret (1970), Tales of a Fourth Grade Nothing (1972), Deenie (1973),
and Blubber (1974). The New Yorker has called her books "talismans that, for a significant
segment of the American female population, marked the passage from childhood to
adolescence." Publishing her first novel in 1969, Blume was one of the first authors to
write YA novels about topics that some still consider to be taboo including masturbation,
menstruation, teen sex, birth control, and death. She was a catalyst for the movement of
controversial topics being expressed in children's and/or YA literature. Blume expressed
how adults were not honest with her about this information she shares with her readers.
This has led to criticism from individuals and groups that would like to see her books
banned. This controversy has led to the American Library Association (ALA) naming
Blume as one of the most frequently challenged authors of the 21st century. Despite her
critics, Blume's books have sold over 82 million copies and they've been translated into 32
languages. She has won a number of awards for her writing, including ALA's Margaret A.
Edwards Award for her contributions to young adult literature. She was recognized as a
Library of Congress Living Legend and she was awarded the 2004 National Book
Foundation medal for distinguished contribution to American letters.
Blume is a classic Artist Generation author. Here’s her Generation-Map connection to
Amanda Palmer:
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A lovely example of affinities between alternating generations. And how the teenage years
are a very effective way to influence a generation. Show me the child of thirteen, and I’ll
show you how they feel about the world when they become adults.
For a deeper insight into what the alternating-generation Young Adult fiction influence
looks like, read the full Amanda Palmer/Judy Blume article here:
https://www.huffpost.com/entry/amanda-palmer-judy-blumematters_n_5a7b03a5e4b07af4e81fcadd
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Biology – Wraparound Spider (Dolophones conifera)

Time to add more species to the list of animals who have perfected the art of camouflage.
Known as the wrap-around spiders, Dolophones is a genus of spider found primarily in
Australia and Oceania. The genus contains 17 species known for their abilities to blend
seamlessly into their surroundings during the day by wrapping themselves around twigs or
flattening against tree bark.
Most wrap-around spiders have an upper abdomen shaped like an inverted disk,
composed of smaller disks with slits in them. This allows the spider to perfectly wrap itself
around branches during the day, fooling potential predators. When night falls, the spiders
become more active, spinning webs in between trees.
Females typically measure about 9 mm in length with males significantly smaller at around
5-6 mm. They might spook you if you come upon one out the woods, but don’t worry—
their venom doesn’t appear to be harmful to humans. Who needs venom when you can
hide so easily? It’s incredible to see the patterns and colorations of the different
Dolophones species and just how well they blend into whatever type of tree they’re hidden
against.
The high level contradiction here is one between the need for camouflage being hampered
by the fact that the background the spider is on can take on a number of different shapes
and curvatures, and that if the spider doesn’t conform accurately it will cast shadows and
be much more easy to detect by predators. At this high-level, we would most likely map
this as an ‘Ability To Detect’ versus ‘Shape’ and/or ‘Adaptibility’ conflict. In which case:
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This gets us to the basic ‘inverted disk composed of smaller disks’ anatomy of the spider –
Principles 1 and 17. Which, combined with Principle 15, Dynamics is effectively what the
spider then does to form different surface-conforming shapes.
Importantly, however, this high-level contradiction doesn’t get us to the important ‘slits’
feature contained within each of the smaller disks. To get to this solution, it is necessary to
dig deeper into the conflict and recognize that in order to avoid detection, the spider needs
to become more two-dimensional, and the reason that is difficult is because fundamentally
it has to contain all of the organs, muscles and other anatomical features that make the
spider viable as a living organism. Here’s what that deeper contradiction looks like when
mapped on to the Contradiction Matrix:

Now we see with the presence of Principle 31, ‘Porous Materials/Holes’, a proxy for the slit
solution, which crucially allows each of the disks to flex without a build-up of stresses.
Simple when you know how.
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Short Thort
“You’re thinking too much, just let it flow.”
E. Paluszak

Two Different Kinds Of Flow:

Automatic
(Robotic Flow)

Automatic
(Robotic Flow)
Creative
Flow

The Creative Kind:
“And it was then I began to realize for the first time that there are two distinct sides to a
writer of fiction. First, there is the side he displays to the public, that of an ordinary person
like anyone else, a person who does ordinary things and speaks ordinary language.
Second, there is the secret side, which comes out in him only after he has closed the door
of his workroom and is completely alone. It is then that he slips into another world
altogether, a world where his imagination takes over and he finds himself actually living in
the places he is writing about at that moment. I myself, if you want to know, fall into a kind
of trance, and everything around me disappears. I see only the point of my pencil moving
over the paper, and quite often two hours go by as though they were a couple of seconds.”
Roald Dahl,

News
HOSI eBook
We are happy to announce that our long-term best-selling book is now available as an
eBook. Order from the usual place - http://store.systematic-innovation.com/books/ebooks/.
IEEE Systematic Innovation Conference
There will be two SI presentations at this joint one-day IEEE and 3M innovation
conference, to be held at 3M’s UK HQ in Bracknell on 23 September. More details and
sign up here: https://www.eventbrite.co.uk/e/systematic-innovation-tickets-69398666279
IRDG Annual Conference
Darrell will be providing the opening plenary address at this year’s big innovation
conference in Ireland. The theme this year is ‘Leading Business Innovation’ with special
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focus on sustainability, SME-scaling and disruption. The registration page is now live so
delegates can sign up at: https://www.irdgannualconference.ie/.
DTU
In addition to his two-day SI workshop for the EMBA cohort at the Danish Technical
University, he will also be conducting a stand-alone, one-day ‘try-out’ workshop for anyone
interested in possibly doing the EMBA in the future, or, indeed, anyone that wishes to
spend a day learning some of the core SI tools. The date is Thursday 17 October, and the
venue is Copenhagen. In the first instance, contact Darrell if you’d like to attend.
All Wales Public Service Leaders’ Summit
Darrell has been invited to present a public-sector Systematic Innovation case study at the
biggest Welsh Government events of the year. This year’s Summit is taking place in
Swansea at the Liberty Stadium. Darrell’s presentation will take place on October 10.
More details on the Summit website.
New Projects
This month’s new projects from around the Network:
Automotive – Process Step-Change Workshops
Finance – Innovation Strategy Project
Energy – Bulletproof IP Generation Programme
Energy – Innovation Strategy Workshop
FMCG – SI Workshops
Consulting – Change/Innovation Dashboards
Government – Innovation Dashboard
FMCG – Concept Design Study
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