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The Innovation Project Exponent

“First Law - You can't win.
Second Law - You can't even break even.
Third Law - You can't get out of the game.”
C.P.Snow on the Laws of Thermodynamics

Doing anything in the aerospace industry these days is expensive. When business leaders
first became aware of the resulting unaffordability problem, the obvious answer was to
start cooperating with other companies. Sometimes – less obviously – competitors. The
idea of risk and revenue sharing partnerships (RSPs) was introduced. During the early
dawnings of the RSP world came the, we now know, naïve expectation that partnering
with another organisation, would enable a company to halve its costs, halve the risk and
double the speed of new product developments. Such was the world of project
management. A world that to this day continues to be largely dysfunctional in most
industries, with over 70% of all projects failing, and in which virtually none of the 30% that
do complete are the team able to do it on time, to specification and within budget. Only the
economists have a more dismal track record. Part of the problem, if I can be biased for a
moment, is that most project managers aren’t engineers. Engineers know that everything
they design is subject to a bunch of unfortunate and annoyingly fundamental Laws. Laws
that mean you always end up getting less than you think you’re going to get. Or,
sometimes, usually when we least expect it, more. We’re anthropologically conditioned to
assume the world is linear. Twenty-thousand years ago, a time when almost nothing
changed, give or take the odd Ice Age or two, this kind of assumption was good enough.
Today, even though we can clearly see the world of change is s-shaped, and is therefore
one in which everything is either exponentially increasing or exponentially decreasing, our
brains still don’t get it. From a project management perspective, we especially don’t get
the idea of the non-linearities that result in us getting less than we planned to get.
These days things are so expensive in the aerospace world that RSPs will now typically
involve many more than two risk sharing partners. Here’s one that currently involves a
dozen:
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Enough of these kinds of RSP project have now been conducted that the industry clearly
knows that cooperating with a dozen other organisations doesn’t reduce your costs, risk or
time to market by a factor of 12. What you actually get is a reduction in each of the three
attributes of around √12. In other words, the project management exponent for large,
highly technical projects if we orient them in the direction of reducing costs, time, risk or
quality, is 0.5. A heuristic that any project manager worth his or her salt will learn to build
into their project plans. Albeit not necessarily the ones that they will present to the world
outside the project walls. But that’s another story.
Meanwhile, back in Project Management Dysfunction World, I’ve had the great privilege to
work with another company in recent times. Not aerospace this time, but rather in an
industry that is still at the early ‘struggle’ portion of its maturity curve. Not quite Wright
Brothers, but, let’s say, still very much at the biplane stage of the evolution journey. One of
the nice traits of such companies is that, if they do their work even half right, they are likely
to grow. That’s what has been happening in this company for the last couple of years.
Except there’s been a problem. When the company doubled their number of salespeople, the result was a near-doubling of sales. Excellent. When they doubled the number
of engineers in the business, on the other hand, the engineering output very definitely did
not double. The difference between sales people and engineers is usually, how to say this,
‘substantial’? The two professions likely sit at two different ends of a spectrum. Several
spectra. But one that is important from a project management perspective is how loosely
or tightly coupled the work being done is. With sales people it is relatively easy to establish
work segmentation models – regional, product-type, etc – that means each sales person
has a clear set of boundaries into which other sales people are unlikely to tread. Sales is a
loosely-coupled world. Engineering, on the other hand, is a highly coupled discipline. If I’ve
got a team of a hundred engineers responsible for designing a jet engine, the resulting
engine is only going to work if each and every engineer knows what the others are doing
and that the components being designed by one person will be compatible and fit with the
components being designed by all of the other ninety-nine. The more engineers there are
on a team, the more interactions and interfaces there are. Exponentially more.
If we attempt to combine together all the different parts of an enterprise that need to work
together – whether in a loosely or tightly coupled manner – map the relationship between,
say, the cost of delivering a project, the resulting calculation will look something like this:
Project Cost = f { (number of sales people)Xsales, (number of engineers)Xeng…. }
Similarly, we could make equivalent calculations of Project duration. Or ‘quality’. Or ‘risk’:
Project Duration = f { (number of sales people)Xsales, (number of engineers)Xeng…. }
Project Quality = f { (number of sales people)Xsales, (number of engineers)Xeng…. }
Project Risk = f { (number of sales people)Xsales, (number of engineers)Xeng…. }
The generalised exponent, Xx for each of the different functions involved in the project
don’t necessarily stay the same for cost, time, quality or risk, but we already have
sufficient data from the study of several hundred projects we’ve had the good fortune to be
involved in to know that they tend not to vary that much. The jury is still out on the
specifics of why, but in general terms at least, we can see that the primary driver of each
of the key project metric exponents stems from the aforementioned degree of coupling
involved with each of the different stakeholders present. That plus a ‘regression to the
mean’ statistical effect that says the errors in gauging the exponent for Sales, for example,
tend to be compensated by the errors in gauging the exponents for Engineering, Finance,
Operations, and each of the other functions that will end up being involved in the project.
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For the loosely-coupled sales people if we express matters in terms of increasing project
cost, time or risk, Xsales is typically in the range 1.01 to 1.2. For the much more tightly
coupled engineers, Xeng is more likely to be around 1-5 to 2, but we’ve seen values as high
as 4. One day, we might have enough meaningful data to be able to map the various
different exponents for each different part of a project team, for each different type of
situation. We’re not at that point yet. But what it looks like we can do is to make an overall
project exponent calculation at a composite level. At least this way, we can allow project
managers to assess certain key criteria pertaining to a particular project context and be
able to generate an exponent number to help them better understand what their eventual
spend, finish date, delivery to specification or risk are likely to be.
The question, then, is what might these ‘key criteria’ be? Here – fortunately – we find
ourselves in familiar, ‘someone, somewhere already solved your problem’ territory. The
‘someone’ in this case being us. Specifically, the work we began earlier this year
(References 1 and 2) on the quantification of complexity, and, going back earlier, to the
ongoing but longer lived work on Innovation Capability Maturity.
The former created an ‘Ashby Number’ for any kind of work or project situation. It also,
connecting back to a criterion already discussed earlier here, incorporates the concept of
‘coupling’ in that it incorporates the number of people involved in a project and the number
of problems they’re expected to work on. Essentially this Number allows a user to
establish, in line with our Complexity Landscape Model, whether a situation is ‘simple’,
‘complicated’ or ‘complex’.
The latter in effect allows project managers to recognise another important factor about
different degrees of project difficulty. If the Ashby Number can be seen to correspond to
the internal dynamics of a project team, the Innovation Capability Maturity Model (ICMM)
identifies five different Levels of innovation project type as they relate to project outcomes:
1) ‘process’ focused projects
2) ‘product/service’ focused projects
3) ‘sell different’, ‘Business Model’ innovation projects
4) ‘work different’, organisation-level innovation projects
5) ‘live different’, society-level innovation projects
Bringing the two sets of exponent-affecting criteria together results in the following graph:
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Eagle-eyed readers that looped back to the two References might have observed an
apparent tautology here, in that the calculation of Ashby Number presented back in May
includes an assumed project exponent correction factor. In that calculation, however, the
exponent was deemed to be fixed. Now we know that it varies. And what it varies as a
function of. The fact that it does vary, however, means that the calculation of Ashby
Number is dependent on project exponent, and vice-versa. This, thankfully, turns out to be
a smaller problem than it might sound. It is one that we’ll explore in the long-promised
‘Part 3’ of the Quantifying Complexity story. In the meantime, consider this article as an
unexpected ‘Part 2.5’.

References
1) SIEZ, ‘Quantifying Complexity Pt1: Two Kinds Of Complexity’, Issue 227, February
2021.
2) SIEZ, ‘Quantifying Complexity Pt2: Ashby Numbers & Stress Ratios’, Issue 230, May
2021.
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Case Study: The Robin Hood Dilemma
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Here’s a story sparked by an article by Twitter-maverick entrepreneur, medical doctor, and
all around renaissance man, Aniruddha Malpani. It concerns the website Sci-Hub
(http://sci-hub.tw/). A site that offers access to medical and scientific research papers from
all over the world to anyone ─ for free. Great news, you might say. Except for the fact that
this is an initiative by an enterprising hacker, Alexandra Asanovna Elbakyan, a
Kazakhstani computer programmer, who has cracked the firewalls of the websites of
medical publishers. It is, in other words, illegal.
In general, most of us feel very uncomfortable about disrespecting copyright, because the
concept of intellectual property rights has been so deeply ingrained in us. We have been
conditioned into accepting that, amongst other things, medical journals need to be paid
for, and that we need to respect the author’s labour. Put another way, money has been the
primary mechanism that allows the medical knowledge system to continue operating.
Traditionally, much of this money has been provided by the public sector, largely in the
form of either or both public health bodies and academic institutions. More recently,
however, an intermediary has snuck into the system: the medical publisher. I imagine that,
initially at least, the value added by the publisher, in line with the Law of System
Completeness – which says a viable system needs ‘Transmission’ and ‘Coordination’
elements – was to provide the necessary organisation, curation, distribution and
coordination of the enormous amounts of medical knowledge being generated across the
world.
In recent times, it has become clear that organisations that ‘own the data’ are the ones
most likely to be able to establish the winning business model (almost every Silicon Valley
enterprise has this as a core tenet of their business model). And so, not surprisingly, the
medical publishers in their self-appointed coordination role have swiftly risen to become
the most powerful players in the medical sector. This in itself is not such a bad thing.
Sadly, however, with great power also comes great temptation towards abuse of that
power. The greatest motivation of the capitalist rich, it seems, is to get richer. This is, one
might say, the very basis of modern capitalism, a philosophy that, again sadly, does not
understand the concept of ‘enough’. Or, more importantly, the evolutionary s-curve.
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The medical publishing industry – certainly in the West – appears to have allowed itself to
slide down this slippery ‘more’ slope for long enough that many would now consider them
as first and foremost ‘rent-seekers’. People that ultimately add little or no actual value, but
at the same time have all of the money and therefore power. Power to, for example, enlist
panels of other academics to curate the submitted content. And to get them to do it for
free.
S-curves being s-curves, sooner or later, as systems mature, despite what the rentseeking coordinators might wish for, a number of vicious cycles begin to appear. Cycles
that, if uncorrected for long enough, will eventually cause the entire system to become
corrupted and to fall into disarray. Ultimately, in other words, no-one wins unless everyone
wins.
The almost complete commercialisation of medical publishing today, for example, has lead
to a system in which the truth can no longer be guaranteed. Respected scholars like Dr.
Marcia Angell, former editor of the prestigious New England Journal of Medicine, recently
reported, “it is simply no longer possible to believe much of the clinical research that is
published, or to rely on the judgment of trusted physicians or authoritative medical
guidelines. I take no pleasure in this conclusion, which I reached slowly and reluctantly
over my two decades as an editor..”(Reference 1).
Similarly, the insatiable drive for money purpose will eventually cause medical journals to
forget their ultimate purpose. Which is to make sure that reliable clinical research is
accessible to doctors so they can help their patients. Thanks to the monopoly created by
Western medical publishing houses, most doctors in the developing world today do not
have access to this source of knowledge. So, while most people look down on hackers,
and believe that it is unethical to upload content which does not belong to you, an
increasing number of medical practitioners in developing countries feel it is the current
state of medical publishing which has become unethical. The actual effort of carrying out
clinical studies is made by researchers, and generally paid for by governments; but the
profits derived from publishing these articles is taken away by the publishers, multi-billion
dollar corporates, who use their prestige to attract papers from the best researchers,
where the rule is still ‘publish or perish’.
Given that most of the submission, peer review and editing is now done online for a few
cents, the publishers – other than their insatiable need to generate ‘rent’ revenue for their
shareholders – really have no justification for charging hundreds of dollars for a
subscription.
Even worse, some prestigious journals it now seems have slid so far down their rentseeking slippery slope that they are happy to publish articles which promote the
commercial interests of medical device manufacturers and pharmaceutical companies.
And in so doing, further deviate from the position of trust given to them.
Medical publishing is one of those industries which is ripe for disruption, and several
people have tried doing this. For example, open access publishing (see Reference 2 for
an example) has been tried as a method of getting knowledge to where it belongs−the
patient’s bedside. Unfortunately, this has largely thus far failed because there are too
many vested commercial interests which have prevented it from becoming successful. By
making medical research publicly available to everyone, Sci-Hub hacker, Elbakyan, many
would say, is doing a great service to billions of patients. We respect Google for making
information easily available. So why don’t we respect Alexandra Asanovna Elbakyan for
single-handedly challenging the hegemony of greedy medical publishers? Let’s not forget
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that she is being completely altruistic, and has to depend on donations to fight the milliondollar lawsuits which publishers have filed against her to defend their monopolies.
The contradictions here are undoubtedly multitudinous, insidious and deeply intertangled.
That said, from the perspective of the individual medical practitioner (or perhaps,
motivated carer or patient), the critical dilemma is what might be thought of as the Robin
Hood Dilemma: stealing from the rich to feed the poor. As illustrated in the Bubble Map at
the top of this article, the dilemma effectively comes down to the conflict between the need
to pay to keep the overall system working and the parallel need for easy access by the
medical practitioners that need the information. Here’s how we might map that conflict pair
onto Business Matrix 3.0:

The dominant essence of the suggested Inventive Principles successfully used by others
in similar situations involves the shift from static to dynamic business models. Some of this
dynamism might come through pricing models that are geographic (Principle 15), and
others from models that are more temporal in nature (Principle 19).
Also featured in the Top Four is Inventive Principle 2, Taking Out. Which, in this case,
seems most obviously to imply removal of the rent-seeking Western publishing houses.
This strategy is the one closest to the legend of Robin Hood, I suspect, albeit one that,
while it helps manage the contradiction, doesn’t actually solve it. It doesn’t solve it
because someone still has to pay.
As is so often the case, one of the most provocative and therefore potentially most
insightful of the Principles is number 13, The Other Way Around. It can, however, also be
a somewhat abstract provocation to prospective contradiction-solvers. As such, it is often
instructive to think about one or two precedents where the ‘turn it around’ strategy has
been used successfully elsewhere…
Many leading luminaries have in recent times criticised our archaic copyright laws. As
Noam Chomsky (Reference 3) pointed out, “if the current patent regime had existed in the
18th and 19th centuries and even through the early 20th century, the United States and
England would not be rich, developed countries. They developed substantially by what we
now call piracy.” All of the current American criticism of China ‘stealing’ its intellectual
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property, in other words, is precisely what they themselves were doing in the second half
of the Nineteenth Century. What has this got to do with Principle 13? Answer: rather than
thinking about the illegal use of existing copyright by those in the developing world as
‘theft’, and that they should be made to pay for it, better to think about it as a version of
‘paying it forward’. Medical practitioners in developing nations that illegally take existing
knowledge have an obligation to contribute to the future knowledge base as their world
develops.
Taken in this way, we might reframe the whole medical copyright story in a way that says
it is unethical for doctors not to use this resource. From Dr Malpani’s perspective, to bring
the story full circle, access to the illegal Sci-Hub site has made a world of a difference to
his patients, and to him personally. For example, he recently used the site to find out
which researchers had published articles on the subject of preimplantation genetic
diagnosis (PGD) and was directly able to help a host of patients with the information.
If we talk of ethics, history tells us a ‘pay it forward’ end justifies the means. Why should
medical knowledge in these expensive medical journals only be available to doctors and
patients from rich countries? History, it seems, would tend to agree…
The rent-seeking slippery slope of the medical publishers reveal a number of stories with a
common theme. If “piracy” means using value from someone else’s creative property
without permission from that creator … then every industry affected by copyright today is
the product and beneficiary of a certain kind of piracy. Film, records, radio, cable TV. …
The list is long and could well be expanded. Every new generation welcomes the pirates
from the last. Every generation ─ until now. This, turning finally to the big corporate picture
side of the Robin Hood story, is perhaps the most important final lesson. Rent-seeking
behaviour, while it might be profitable in the near term, is inconsistent with the inevitable
evolution of all systems towards delivering Ideal Final Result outcomes. Historical
precedent tells us that ‘intermediates’ ultimately always disappear. The only doubt is
whether they repent and do it gracefully, or whether the pirates sink their expensive,
bloated corporate fleets. Not respecting today’s copyright is, historically speaking, ethically
justified if we pay it forward and use it to help create tomorrow’s.

References
1) Angell M. ‘Drug companies and doctors: A story of corruption’, The New York
Review of Books, Jan 152009. Available from:
https://www.nybooks.com/articles/2009/01/15/drug-companies-doctorsa-story-ofcorruption/
2) British Medical Journal Open, https://bmjopen.bmj.com/
3) "Noam Chomsky interviewed by The Imagineer". 2009-05-19. Archived from the
original on 2012-11-03.
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40 (ish) Inventive James Fridman Principles

If you’re not familiar with James Fridman, then you have some catching up to do. James is
an expert photoshop users who offers free photo editing services. You can contact him
through his Instagram or Twitter, or you can send him an email. On one level you could
say that James’ trick is all about Principle 17, Another Dimension… ‘customers’ make a
request for him to modify one of their images in one direction, and he then travels in
another, different one. Except, ‘different’ turns out to be a bunch of different strategies. We
thought it was time to explore how many of the other 40 Principles he’s managed to
illustrate for us…
Principle 1, Segmentation

Principle 4, Asymmetry

Principle 2, Taking Out/Separation

Principle 5, Merging

Principle 3, Local Quality

Principle 6, Universality
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Principle 7, Nested Doll

Principle 11, Beforehand Cushioning

Principle 8, Anti-Weight

Principle 12, Equipotentiality

Principle 9, Prior Counter-Action

Principle 13, The Other Way Around

Principle 14, Spheroidality
Principle 10, Preliminary Action
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Principle 15, Dynamics

Principle 19, Periodic Action

Principle 20, Continuity Of Useful Action
Principle 16, Slightly-Less, Slightly-More

Principle 17, Another Dimension

Principle 21, Hurrying/Skipping

Principle 22, Blessing In Disguise
Principle 18, Vibration
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Principle 23, Feedback

Principle 27, Cheap Disposable

Principle 24, Intermediary

Principle 28, Mechanics Substitution

Principle 29, Pneumatics & Hydraulics
Principle 25, Self-Service

Principle 26, Copying
Principle 30, Flexible Shells & Thin Films
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Principle 31, Porous Material/’Holes’

Principle 35, Parameter Change

Principle 32, Colour Change
Principle 36, Phase Transition

Principle 33, Homogeneity

Principle 37, Relative Change

Principle 34, Discarding & Recovering

Principle 38, Strong Oxidants/’Enriched
Atmosphere’
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Principle 39, Calmed Atmosphere

Principle 40, Composite

2 million Twitter followers can’t be wrong.
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Patent of the Month - Drag-Reduction Lattice

Our patent of the month this month takes us to a pair of inventors attached to John
Hopkins University in Maryland. US11,168,718 was granted on November 9. Here’s what
the background description has to say about the problem being addressed:
The reduction in fuel consumption, to reduce the cost of logistics, has been identified as an urgent
priority. One way to reduce fuel consumption is to improve the efficiency of engines. However,
advancements in IC engine design and the implementation of `smart` controllers have been
yielding diminishing returns. Electric and hybrid-electric drive systems offer an attractive
alternative, but current battery technology limits power and range (and the batteries themselves
pose a disposal problem, as these often contain dangerous and environmentally hazardous
materials). Because over 50% of a road vehicle's fuel burn at cruise conditions is directed to
overcoming aerodynamic drag, this provides an attractive target for technological development.
One way to reduce a vehicle's aerodynamic drag is to alter its shape; adding long boat-tails or fins
can reduce drag significantly. However, these boat tails and fins alter the operational effectiveness
of the vehicle--reducing passenger or cargo capacity, road maneuverability and ease of driving.
Active drag reduction technology, such as the use of plasma actuators or synthetic jet arrays, add
substantial cost and complexity to the vehicle, and are easily dirtied. Similarly, existing drag
reduction technologies, such as the inclusion of riblets or bumps, compliant walls like the dolphin
skin, splitter plates, wavy or rough surfaces, can actually reduce efficiency if operated outside of
their design conditions (i.e., off design), and can significantly reduce efficiency if damaged.
Use of permeable surfaces, however, have been shown to be both highly effective in reducing
drag. They remain functional off-design and, if fouled or damaged, cannot cause an increase in
drag beyond that of the baseline geometry. Permeable sheath changes no-slip and zero tangential
velocity boundary condition to a quasi-slip Fourier type boundary due to the Darcy-like flow inside
the porous layer. This, in turn, reduces shear forces in the boundary layer and it decreases the
rate of vorticity generation and regularizes the flow shedding around a bluff body drastically.
Porous sheath also enables internal flow from the high pressure (flow facing region) to the leeside
of the body with lower pressure. Thus, it reduces the pressure difference and the drag. Numerical
simulations have shown noticeable flow regularization around a cylinder and vehicle like Ahmed's
body. These numerical simulations demonstrate that flow resistance of vehicles could be reduced
up to 40%. Because the numeric simulation did not employ proper optimization, but tested a
couple of ad hoc configurations, the limit of possible reduction remains to be determined.
It would therefore be advantageous to provide a custom designed cellular structure that allows for
more efficient flow control.

The basic problem, as highlighted in this final sentence, is that the desire to reduce
aerodynamic drag is hampered by the traditional difficulties associated with flow control.
Here’s what that conflict pair looks like when mapped onto the Contradiction Matrix:
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And, if the clue presented in the image at the head of the article isn’t enough, sounds like
this:
The foregoing needs are met, to a great extent, by the present invention, wherein in one aspect a
device for providing multiple functionalities includes either wires or [Principle 1] bundles and yarns
of wires woven as well as 3D printed woven-like or lattice-like architectures to create an optimized
material. The wires or bundles and yarns of wires are woven into locations that are based on
optimization of one or more properties [Principle 3] that include fluid permeability, heat transfer,
pumping power, temperature uniformity or mechanical stiffness…
…In accordance with an aspect of the present invention, the flow regularizing material is
configured to change a fluid flow boundary layer from no-slip to partial slip [Principle 35]. The flow
regularizing material is configured to provide passive leeward suction from the flow separation
zone to the leeward side of the cylinder [Principle 4]. The flow regularizing material is configured
for spatial optimization of permeabilities and flow regularization. The flow regularizing material is
configured for variations in directional permeability [Principle 3]. The flow regularizing material is
also configured for variations in directional permeability via tuning thickness and in-plane
permeability based on geometry of the bluff body…
…In addition to passive flow control, active flow control through the use of woven material is also
possible by: (1) Changing the geometry of the selected wires with an external stimuli such as heat,
electromagnetic field or current to change the material permeability [Principle 28], (2) [Principle 25]
Shape memory effect, or (3) Active suction or blowing [Principle 29] through the porous material…

All in all, a very TRIZ-like solution. Indeed, the deeper you dive into the details, the more
TRIZ-like it becomes. Matrix-wise, the match is pretty good, with six of the seven (seven is
also way above the average!) Principles evident in the design being recommended. Back
in the real world, meanwhile, it looks like the primary targets for the novel capability are
wind-turbine blades and trucks. Watch this space on both counts.
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Best of the Month – Everything I Know About Life I Learned From PowerPoint

Oh, wow, I thought, a book about PowerPoint written by the guy who write Dr Who. Nope.
Not that guy. So, Russell Davies the radio music journalist, then? Nope, the other other
Russell Davies. The less well known writer and strategist. The one who's spent twenty-five
years working with organisations like Nike, Apple, Microsoft, Honda and LOCOG (London
2012) figuring out what happens when organisations and services meet the internet. He
was Director of Strategy for the Government Digital Service for four years, Director of
Digital Strategy at the Co-op and CEO of Doteveryone. The one who’s been blogging
regularly since 2003, made a BBC programme (mp3) about the 'Internet of Things',
organised the Interesting conferences and written a book about great British cafes. The
one who talks regularly at tech/culture conferences and relentlessly mucks about on the
internet. The only person ever to have won an APG Gold Award for Planning and a
DandAD Black Pencil for Writing.
To be honest, I approached the book with some scepticism. I spend half my life using
PowerPoint, and the other half, it sometimes feels, defending myself from the world’s
Death-By-PowerPoint warriors. Who, granted, for a lot of the time, have a point. Who
these days is able to sit and watch a presenter read out the words – verbatim – printed in
16point Arial on their slides without wishing to inflict bodily harm? Or watched some smartaleck thinking it’s a good idea to spend an hour talking through a one-slide version of the
wiring diagram of an Airbus A380?
So what we have here instead is someone that can see past the criticism (usually, it turns
out, originated by politicians or journalists, both of whom have a vested interest in writing
lots of words rather than a few clear ones). Someone that has seen fit to set the record
straight by creating a book about PowerPoint built out of PowerPoint - jokes, culture,
politics, serious points about power and more, better, jokes.
In the beginning was the Word. Now there's PowerPoint. It's used for weddings, warfare
and webinars, for literature, lessons and law. And, of course, to tell everyone that Q4 is
going to be a lot more challenging than Q3.
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PowerPoint is probably the most successful piece of software in history - but do you know
who invented it? Or why it's banned in American courtrooms? Or which Pulitzer Prizewinning novel has a chapter entirely in PowerPoint?
At its heart, PowerPoint is about presentation, theatre and culture. About how to think,
create and persuade. And that it's hated and loved in equal measure for reasons that tell
us a lot about power and who gets to say what where. Which in turn means that it ought to
be a core tool of any prospective innovator.
All of innovation life is somewhere in a PowerPoint slide. This little gem will help you see
how.
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Wow In Music - Teardrop

A couple of years ago, a doctoral student at Ohio State University discovered that song
intros are on average 78 per cent shorter today than they were 30 years ago. In the age of
instant streaming, we have become impatient with our music, skipping from one track to
the next without stopping to luxuriate in a song. Our demand for immediacy means that
producers and labels now require artists to get to the chorus — the song’s real selling
point — as quickly as possible.
When Massive Attack released “Teardrop” as a single from their 1998 album, Mezzanine,
this climate of musical efficiency had not yet taken hold. With an intro that builds (Principle
10) for more than a minute, it’s hard to imagine that a song so spare and sombre would be
made today.
For 62 seconds before the first word is sung, the pioneers of trip-hop add (Principle 5)
layer upon layer of sound to create a richly textured, immersive track.
The whole song was initially built around the heartbeat-like rhythm of the bass drum — a
(Principle 26?) sample of a little-known jazz piece by Les McCann from 1973 called
“Sometimes I Cry”— which lends the track its keen sense of vitality, and the indelible
(Principle 17) “modern Baroque” harpsichord riff. The haunting, ethereal feel of the track is
no doubt helped through the chords in this song, which are a little difficult to define. No
one instrument seems to be playing (Principle 16) proper chords. At first glance, it would
seem that most of the chords belong in the key of Dmajor. However, “D” doesn’t feel like
home, “A” does (Principle 12). This is also reinforced in the melody which resolves to A
most often. Therefore I’d say this song is in the key of A mixolydian. There are, however,
two (Principle 17) unexpected chords: Fmaj7 and Dm which occur mainly in the choruses.
The group recorded an instrumental demo in April 1997 and set about finding the right
singer to suit the ethereal melody. In the end it came down to a choice between Madonna,
and a singer described by some critics as possessing “the voice of God” — Elizabeth
Fraser of the Cocteau Twins. Fearing that Madonna would take the song too much into
pop territory, band members Robert Del Naja and Grantley Marshall outvoted Andrew
Vowles in favour of Fraser’s crystalline vocals.
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Fraser was in an appropriately mournful state of mind when she recorded the song. The
words, though esoteric almost to the point of incomprehension, are imbued with
melancholy, born from Fraser’s own sadness on learning about the death of her friend Jeff
Buckley, who drowned in May 1997. “[‘Teardrop’ is] kind of about him — that’s how it feels
to me anyway,” she told the Guardian in 2009. The song seems a fitting tribute to Buckley,
whose own music can similarly be defined in terms of its sorrowful and otherworldly
qualities. “Teardrop” went on to reach the dizzy heights of the UK top 10 in 1998.
In the two decades since “Teardrop” was first released, there have been more than 20
cover versions. In the mid-2000s, the medical drama House adopted the track as its title
credits theme, giving the song a new lease of life.
Two of the best covers, both by superbly dexterous guitarists, Newton Faulkner and José
González, came out in 2007. Faulkner does away with the lengthy introduction, but
recreates the heartbeat rhythm through the idiosyncratic way he plays his guitar
percussively in between notes. González’s version is more stripped back, taking on the
original’s complex layering with a single guitar. The famously reticent Swedish-Argentine
songwriter’s singing brings a vulnerability to the song; his accented voice means that we
focus less on trying to decode the lyrics and more on the emotions elicited.
A cover by English soft-rockers Elbow was included as part of their B-Sides and Remixes
album from 2006. Theirs is a largely faithful rendition in terms of tone and pacing, but the
avuncular gruffness of Guy Garvey’s voice reinvents the song as a warm, homey tune,
pleasant to listen to, but bereft of the eerie beauty evoked by Fraser.
Conversely, Scottish rock band Simple Minds amplify the song’s uncanniness. Jim Kerr’s
vocal performance verges on the sinister, while a combination of throbbing electronica and
a series of atonal sound effects creates an intriguingly spooky composition.
In truth, no recording has recreated the haunting atmosphere of Massive Attack’s 1998
classic. And few mainstream musicians today would be afforded the freedom to release
such a slow-burning track.
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Investments – Full-Duplex Nonreciprocity

Your office wall might play a part in the next generation of wireless communications.
University of Toronto Engineering researchers Professor George Eleftheriades and
postdoctoral fellow Sajjad Taravati have shown how reflectors made of metamaterials can
channel light to enable more wireless data to be transmitted over a single frequency.
They project that this newly realised property – called 'full-duplex nonreciprocity' – could
double the capacity of existing networks. The intellectual property for the team's proof of
concept has recently been transferred to the Montreal-based start-up LATYS Intelligence
Inc., cofounded by Engineering alumnus Gursimran Singh Sethi.
"This is happening," says Eleftheriades. "Within the next three to five years this technology
will be adopted."
Metamaterials are synthetic structures composed of building blocks that are smaller than
the wavelengths of light they are designed to manipulate.
The material used by the team is composed of repeating unit cells about 20 millimetres in
size. This means that to wavelengths of light larger than that, such as microwaves – the
type of light used to carry cell phone signals and with wavelengths in the range of several
centimetres – they appear to form one homogenous object, a meta-surface. Microwaves
reflect off the meta-surface, but they do so in an unusual way, exhibiting a property known
as nonreciprocity.
"When you're driving and look in the rear-view mirror, you see the driver behind you. That
driver can also see you because light bounces off the mirror and follows the same path
backwards," says Eleftheriades.
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"What's unusual about nonreciprocity is that the incident angle and the reflected angle are
not equal. To be specific, the backward path for the wave is different. Basically, you can
see someone, but you cannot be seen."
In addition to this functionality, these metamaterials enable you to steer and amplify
incoming beams, which is useful in many applications, from medical imaging and solar
panels to satellite communications and even nascent cloaking technology. With an added
capability to steer the reflective beam, new intelligent meta-surfaces could make a
significant mark on wireless communication.
"In everyday experience," says Eleftheriades, "a microwave emitted from a tower reaches
its intended terminal point, like a modem, and then goes back to the telecommunication
station. That's why, when you have a conversation on your cellphone, you do not talk and
listen on the same channel. If you did, the signals would interfere and you wouldn't be able
to separate your own voice from the voice of your partner."
Today's 5G features only 'half-duplex' links. Essentially, the 5G signal uses slightly
different frequencies, or the same frequency but at a slightly different time, to avoid
interference. The time delay is imperceptible to the user.
The full-duplex architecture developed by Eleftheriades and Taravati means that one can
talk and listen on the same channel at the same time. Unlike other metamaterial
technology, it spatially separates the forward and backward paths within the one
frequency – doubling the system capacity.
While full-duplex functionality does exist in a limited capacity in military-grade radars, in its
current design it is unsuitable for consumer applications, such as mobile devices. This is
because current full-duplex transceivers are made of bulky and expensive structures
comprising ferrite materials and biasing magnets to manipulate the beam.
"We propose a completely different mechanism. No magnets or ferrites. Everything is
done using printed circuit boards and silicon electronic components such as transistors,"
says Elefthreriades.
The broad applicability of these intelligent meta-surfaces is what excited LATYS's
development team: "Tunable, asymmetric radiation beams in both the reception and
transmission states have incredible potential to address some of the most pressing and
major challenges in the wireless communication industry," says Sethi. "By spatially
decoupling the receive and transmit paths, we can create 'true full-duplex systems' that
can support bidirectional communication at the same time and the same frequency. This
will allow LATYS products and prototypes to gain an edge over competition and much
traction, especially in radio-hostile environments such as industrial automation, IIOT and
5G applications."
"Just imagine," says Eleftheriades, "as we're integrating some of these surfaces in the
walls of buildings, researchers are hard at work on the next iteration of 'better.'"

Read more:
Sajjad Taravati, George V. Eleftheriades. Full-duplex reflective beamsteering metasurface
featuring magnetless nonreciprocal amplification. Nature Communications, 2021; 12 (1)
DOI: 10.1038/s41467-021-24749-7
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Generational Cycles – Partings

First there’s logic. And then there’s fashion. Logic tells people that if they have an oval or
round face shape, a centre-parted hairstyle will most likely suit them better. Whereas if
they have an elongated face, a side-parting is the thing to do. Fashion, on the other hand
tells people that if centre-partings are ‘in’, that’s what they should be doing with their hair.
One might expect that it’s the fashion gurus that get to ‘decide’ (or maybe ‘advise’) these
things, but these days, I think it’s more likely to be TikTok. Which in turn means
‘Generation Z’, the TikTok user of choice. TikTok is the place where we can expect to find
bitter arguments between influencers over what is the right or wrong thing to do. Not just
with hair. Generation Z girls though, it seems, have come to a fairly clear consensus that
side-partings are completely unacceptable. A new hilarious TikTok trend has seen Gen Z
decree side partings "old" and "out of touch". One creator named @missladygleep
addressed the issue challenging followers: "prove me wrong, but I don't think there is a
single person who looks better with a side part than they do a middle part."
A part of what’s happening here is a generational effect. It’s the classic teenage trait of not
wanting to look like people from the previous generation, and especially your parents. Our
teenage years are a time for rebellion. Partly against parents, but mainly against the
‘establishment’. What applies to hairstyle also applies to jeans, shoes, make-up, jewellery,
tattoos, and just about everything else that individuals adorn themselves with in order to
distinguish ‘their’ crowd. Teenage years being a – thankfully – short period of time typically
then means that society will experience half-generation patterns. This is particularly
evident with popular music, for example, where there has been a clear half-generation
cycle since popular music became popular. Here, it’s not so much a desire to not listen to
what your parents listened to, but also wanting to stand out relative to older siblings. That
said, there’s also strong evidence to suggest the existence of a higher level generational
pattern. One that not only recognises a periodic oscillation between centre- and sidepartings, but also one in which hair tends to be brushed forwards or backwards. One that,
when we combine both variables, looks something like this. First up, the boys:
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As is usual with these generational patterns, they’re not trying to say that ‘every’ GenZ,
Artist will do such-and-such, but rather about observing tendencies in one direction or
another. Usually, too, with the ‘influenced’ – those people that are more inclined to follow a
trend because it is a trend rather than because, when it comes to hairstyle, they follow the
logic of what best suits their face-shape instead. Plus, ultimately, it’s not about the
extreme archetypes themselves that important so much as the contradictions that become
evident when we look between them. That’s where innovation – and the next trend –
starts.
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Biology – Guppy

Female guppies (Poecilia reticulata) sometimes bring a little extra baggage to a
relationship. In the form of a dead male’s sperm. A recent study shows that one in four
wild guppies in Trinidad and Tobago are fathered by the sperm of dead males. Some of
these sperm have been stored for long enough that these males could otherwise be the
grandfathers of these fish-to-be.
After mating, female guppies store sperm in a specialised cavity in their ovaries, keeping it
alive with small amounts of sugar until the eggs are fertilised.
Why store sperm? Female guppies outlive males by at least a year, so storing sperm from
multiple mating partners gives the female a choice of the best genes to sire her offspring.
Here’s what the problem looks like from a contradiction perspective:
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Whether we describe the ‘specialised cavity’ found inside the female guppies as a
Principle 7, Nested Doll, solution, or one looking more like Principle 24, Intermediary, the
end result is the same. The cavity allows mom to ‘see if there’s a better offer’ before
allowing the stored sperm to fertilise her eggs.
Sperm storage is a common occurrence in the natural world. Many other animals have
been found to store sperm, including the domestic chicken (Gallus gallus domesticus). In
2011, researchers at North Carolina and Georgia State Universities found that the eastern
diamondback rattlesnake (Crotalus adamanteus) stored sperm for an exceptionally long
period of time. The discovery was made when a rattlesnake captured from the wild in
Florida in 2005 gave birth in 2010, despite the fact it’d been kept away from other snakes.
So how do the females tell the sperm that it’s time to do their job? By studying the
common octopus (Octopus vulgaris), biologist Anna DiCosmo at Italy’s University of
Napoli Federico II and colleagues tested a hypothesis that females emit chemicals called
chemo-attractants (another Intermediary… or is it a (Principle 28) ‘Field’?). Males of
various species can sense and seek out these chemicals. DiCosmo knew that when
females of other species related to octopi release their eggs into the water, males are
attracted by chemo-attractants in the eggs. Following the chemical trail, the males swim
over and release their sperm.
Although the common octopus fertilises its eggs internally, DiCosmo wondered whether
this species also used chemo-attractants to rouse the stored sperm out of hibernation. So,
the researchers gathered some mature octopus eggs and separated out proteins in the
eggs. One particular protein, named Octo-SAP (octopus sperm attractant peptide), made
the sperm go a-swimming. They reliably swam toward higher concentrations of Octo-SAP,
a key requirement for a chemoattractant—suggesting that octopi use the chemicals to
rouse sperm.
Another aspect to the contradiction is the mismatch between the time it takes for an egg to
mature versus the rapidity with which a male can produce sperm. For instance, a female
might not have a mature egg ready when she meets a male—which doesn’t appear to
happen very often: “Given that octopi are solitary animals, they do not have many chances
to meet partners. For this reason, storing sperm is one of the only good strategies to
optimise fitness. Immediate or external fertilisation would result in no or just a few
successful matings.”

©2021, DLMann, all rights reserved

Short Thort
“The man who believes that the secrets of the world
are forever hidden lives in mystery and fear.
Superstition will drag him down.
The rain will erode the deeds of his life.
But that man who sets himself the task of singling out the thread of order from the tapestry will by
the decision alone have taken charge of the world and it is only by such taking charge that he will
effect a way to dictate the terms of his own fate.”
Cormac McCarthy

“Knowledge is having the right answers.
Intelligence is asking the right questions.
Wisdom is knowing when to ask the right questions.”
Richard Feynman

News
Austria
All things being equal… which, of course, in these days of Covid-19 variants, they rarely
are… Darrell will be heading over to conduct workshops in Austria in February 2022. The
first and second weeks of the months are the ones under consideration, with a one-day
public workshop most likely during th first week. Anyone interested in having Darrell come
into their organisation to do something during the trip should get in touch with him directly.
Digital Service Platforms
The IntechOpen ‘Digital Service Platform book was published in hardcopy this month. The
book features Darrell’s ‘Systematic e-Service Innovation’ chapter. Take a closer look here:
https://www.intechopen.com/books/10260
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Business Matrix 3.0, Farsi Edition
We are happy to announce the signing of an agreement to publish a Farsi translation of
our 2018 book, Business Matrix 3.0. The translation work is expected to be completed by
the end of this year, allowing publication of the final book sometime during Q1, 2022.
New Projects
This month’s new projects from around the Network:
Agriculture – ‘Invent To Order’ Project
Agriculture – New Venture Strategic Planning Project
Agriculture – New Product Commercialisation Project
Agriculture – Market Forecasting Project
Consumer Electronics – SI Certification Workshops
Logistics – ‘TRIZ For C-Suite’ Workshop
Government – Enterprise Scale-Up Assessment Tools
Government – TrenDNA Market Landscape Study
Conglomerate – TRIZ/DT Workshops
Transport – Customer Emotion Analytics Study
Music – Innovation Book Project

Copyright Disclaimer: As regular ezine readers will be aware, we often use images obtained from
a broad range of different sources, usually to set them in a different context to the original one –
for example using an image to illustrate a TRIZ/SI learning point. It is our policy to always seek
permission to use such images. We seem, however, to be entering a world in which a small
minority of copyright owners are actively seeking to hide their ownership. We will leave our readers
to speculate on the possible reasons for this. In the meantime, all readers should note that any
images where we have not been able to trace ownership, no copyright infringement is intended,
nor do we claim to own any of such images. For the benefit of any hidden copyright owners that
make themselves known to us, we will be happy to remove said images should they wish. The SI
ezine is a free publication with a purely educational focus. SI does not and will not make money
from any of the images contained within the ezine.
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