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First Principle Incentives In Academia

Back in August, we introduced a case study on ‘Perverse Incentives in Academia’ (Issue
185). The point of that article was to try and help those caught in the problem to escape
from the usual either/or pendulum-swing solutions that academia often finds itself prone
to. Our job in the article was primarily to step back and look at the dominating
contradiction and its potential resolution at a conceptual level. We didn’t dig deeper
because the point was to make the connection between oscillatory systems and
contradictions. A deeper level solution, we knew, would require a more granular look at
the behaviours within the system as they relate to the ‘first principles’ upon which the
outcomes from the system emerge. The premise when we’re looking at this ‘first principle’
level is that, only if we affect the system at this level do we have any kind of hope of
achieving sustainable changes in the outcomes the system produces.
‘First principles’ as far as human behavior are concerned, as at least mentioned in the
August article, are the Autonomy, Belonging, Competence and Meaning elements in our
ABC-M model. When we look at the incentives that had been created by the wellintentioned educators behind the original paper through the ABC-M lens, we see an
immediate problem:

Figure 1: Incentives & ABC-M Impact

Looking at the four columns on the right-hand side of Figure 1 reveals that the effect of the
designed incentives on Autonomy, Belonging, Competence and Meaning are largely
negative – i.e. they disobey the ‘ABC-M all get better’ heuristic found in all successful
solutions. In regard to the Meaning element, every single one of the incentives put in place
within the system serve to destroy meaning. Two of the incentives – rewarding
researchers for increased grant funding and rewarding Departments for US News ranking
– serve to destroy all four of the ABC-M elements.
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We know from the Figure 1 image what the ‘first principle’ problems are – we need to
design a system in which, if there is a need for incentives (in an ideal solution there
wouldn’t be) they move the ABC-M values in the right direction.
So far so good. The only problem with this kind of first principle solution is that we’re not
starting from a blank piece of paper. This is a difficulty when we’re dealing with any kind of
complex system: nothing exists in a vacuum. It’s the ‘can’t get there from here’ problem.
Knowing where you’re trying to reach doesn’t mean you can ever reach it. This is why we
talk about ‘sense or progress’ a lot with our clients… people will stay on the journey if they
feel they’re moving in the right direction.
What we’re far less likely to talk about is that ‘sense of progress’, if you’re not careful, can
become a journey that takes people further and further along a dead-end street. ‘Sense of
progress’ can very easily be interpreted as a continuous improvement job. But all that
means is you’re climbing to the top of your current s-curve. Real ‘sense of progress’
recognizes that you always need to be looking for the next contradiction and solving that.

Figure 2: Top Of S-Curve Equals Dead-End

So, how do I know what the right ‘next contradiction’ is?
We can only ‘make progress’ towards our ideal if we choose the current contradiction
causing us to become stuck at the current dead-end. This is perhaps one of the reasons
the current incentive system appears to be stuck. The other is that, as far as I can see, noone working in the further education system appears to understand the word ‘system’.
Systems – particularly complex ones – operate on the basis of feedback loops. If we don’t
design the right feedback loops, we get the ones that naturally emerge. Which rarely
means we get the outcomes we want.
If we’re to genuinely solve the perverse incentives problem, we also need to understand
the basics of how systems and feedback loops work. Figure 3 offers up an attempt to
create this understanding, in relation to the ‘first principles’ idea. The ‘input’ in this model is
the outcome we desire. This might be our ‘ideally’ statement for example. Next comes the
Controller. This is essentially the dials that managers and leaders are able to alter. In this
case study it is the incentives. Next comes the process itself. In this case it represents all
the formal and informal protocols and methods through which stuff gets done. Out of the
process comes our first lot of results. The feedback loop then looks at these results in
order to compare them with the desired input. If the two things are different, i.e. we’re not
achieving the results that we set out to achieve, then we’re supposed to change the
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system in some way. If we’re working at the ‘first principles’ level, that means we’re trying
to alter one or more of the incentive dials in the Controller. These are effectively the only
things that managers and leaders can directly affect. We can re-design the process of
course, at least in theory, but if we consider the ‘process’ to be the emergent combination
of written and unwritten protocols and behaviours, its very easy for managers to re-design
the formal process only to discover that the informal processes evolve in a manner that
detracts from the design intent. Not to mention the fact that in complex systems the links
between cause and effect are in any event often quite tenuous, if we’re thinking about
systems at the first principles level, it is safest to assume that the ‘process’ is an entity that
is emergent rather than something that is design-able. The only realistic way to re-design
the process in other words, is to re-design the (first principle) incentives in the Controller.

“First Principles”

Figure 3: Systems, Feedback Loops & ‘Frist Principles’

Probably a lot more needs to be said on the subject. Just not here. The reason for
mentioning the issue at all in this article, is that it seems the perverse incentives problem
in further education doesn’t appear to have any feedback loops other than the fact that the
authors found the energy to write the paper they did. It is difficult to see anything beyond
what they’ve done in terms of anybody looking at the results, comparing them with the
desired outcomes and changing the system in any way.
Maybe – if we’re being kind to the actors within the system – they’re stuck at the ‘next
contradiction’ problem too. When cause and effect links are tenous and inter-connected, it
is difficult to be confident that any change to the Controller will deliver outputs that are
closer to the desired outcomes.
So, now back to the ‘right contradiction’ question. Here’s where a bit more first principles
theory might help: what causes the top of an s-curve to get flat? Answer: the next
contradiction. And what causes the contradiction in a complex system? Answer: the
vicious cycle (or cycles) that have emerged.
So, our job becomes tracking down vicious cycles. Which is one of the things that the
Perception Mapping process is designed to do: we need to draw a perception map of the
current realities present within the system. Something, if we were smarter at naming tools
and processes, we might call a ‘Current Reality Map’…
Fortunately, in this case, we have some considerable assistance from the original authors,
since they did what appears to be a comprehensive analysis of what’s actually happening
in their world. All we need to do is translate those Current Reality statements into a map.
First up, here’s the how we create the list of Realities:
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Figure 4: Translating Current Realities Into Perception Map Perceptions

And then, once we’ve done this we can start mapping how each of the Current Realities
‘leads to’ the others. In an ideal world, we’d do this job with the stakeholders in the room
with us, but in their absence, Figure 5 represents the output after we did the ‘leads-to’
analysis ourselves:

Figure 5: Current Reality Map Of Higher Education Incentive Effects

The map reveals a single vicious cycle. Zooming in to look at it in greater detail reveals the
loop shown in Figure 6:
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Figure 6: Current Reality Vicious Cycle

This in turn gives us a pretty good idea what the current limiting contradiction is. The thing
we’re trying to improve is, per the outcomes denoting the premise of the original paper,
‘true scientific productivity’, and the reason we’re not getting it is the Figure 6 Vicious
Cycle. Fortunately, TRIZ tells us, we’re not the only people to have had this problem.
Figure 7 shows how we might use our Contradiction Template to map the problem,
abstract it, and then use the Management version of the Contradiction Matrix to tap in to
the Principles used by others to solve the problem.
Original Problem
thing I want to improve:
True
Scientific
Productivity

Original Problem
thing that stops me/gets worse:

V

Matrix Parameter(s):

Production Spec/
Capability/Means

“Mis-Directed”
Thinking

Matrix Parameter(s):

V

Autonomy, Trust

12 15 13 2
25 13 12 5

Figure 7: Mapping The Current Vicious Cycle Contradiction
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And then, finally, if we’re going to get the best out of using these Inventive Principles, we
need to go back to the Incentives shown in Figure 1 and use the Principles to get ABC-M
moving in the right direction:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Segmentation
Taking Out
Local Quality
Asymmetry
Merging
Universality
‘Nested Doll’
Counterweight
Prior Counter-Action
Prior Action
Prior Cushioning
Remove Tension
‘The Other Way Round’
Curvature
Dynamics

24. Intermediary
25. Self-Service

And now it’s your turn. We’ll explore some of our answers to the problem in next month’s
follow-up article. In the meantime, your job over the holiday season (those that manage to
get one) is to see what you can come up with. Remember: Autonomy, Belonging,
Competence and Meaning all have to get better.
Have fun.
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Resilience: Operational Excellence And Innovation

Operational Excellence Capability

If you ever have the opportunity to talk to an ultra-marathon athlete you will quickly
ascertain that they see the world differently to most. A lay-person tends to think that the
ability to run an ultra-marathon is achieved through training. Gradually building ability by
running progressively greater distances. This is classic Operational Excellence thinking. I
propose very few ultra-marathon runners are Operational Excellence people. I propose
instead that when they tell you that running very long distances is about 10% physical
fitness and 90% mental toughness, they’re telling you that the critical skills that will get you
to the finish line are largely about developing the mental ability to deal with whatever the
race deals you. Race success comes from extreme resilience, the ability to adapt to
changing circumstances, no matter what happens, whether it be blisters, running out of
water, plummeting night-time temperatures or midday desert conditions. Ultra-marathon
runners are, I believe the go-to people when it comes to the skills needed to plough your
way through the trials and tribulations of at least the initial phases of any innovation
project. High mental resilience and persistence are the two dominant capability needs
when it comes to innovation. The opposite end of the spectrum to Operational Excellence:

H

L

L
H
Innovation Capability
Figure 1: Innovation And Operational Excellence Capability 2x2 Matrix

I know this because one of the SI team is an ultra-marathon runner. He also got married
recently. To a person who, I think the following story will reveal, sees life from the
Operational Excellence end of the societal spectrum. The story is told in her –
Operationally Excellent – words. I’ve changed one or two names in order to protect the
innocent:
We were at the check-in desk, congratulating ourselves on the fact that the cheery lady
had accepted our unevenly distributed suitcases without hesitation. That was the problem
we HAD considered. The real issue came out of the blue:
“Do you have your visas?”

2017, DLMann, all rights reserved

We were amazed. We held bona fide British passports. We had had British passports
when they were proper blue ones with a crest on the front. India was part of the
Commonwealth. Why would we need a visa? But we did. And we didn’t have one. And
without one, we could not travel.
This was when the difference in our personalities kicked in. I began mentally downgrading
out honeymoon. We could go home and spend a week in the UK , apply for the visa and
then travel out for the second week. Not ideal, but at least we would be together. Kobus,
meanwhile, was reviewing all the options available from downright impossible through
tricky to straightforward, probably with a brief stopover in slightly illegal. Not going was not
an option for him. We would travel as far as we could and then make the best of wherever
we happened to be.
Quickly martialing his thoughts, he gleaned as much information as possible from the
sympathetic clerk and then made for the computers. We had to get a visa organised
before the flight took off. We had about two hours.
The internet revealed that a visa was indeed essential and there were varying opinions
about how it should be obtained. In an ideal world, we would have applied for it three
months in advance and received it is plenty of time. It was not an ideal world.
I rang the Indian Consulate in London. The answerphone kicked in. A second number
gave me an inflexible official who informed me that it would take five days and a personal
interview to get the paperwork. Again, I accepted the loss of the holiday, feeling very
disappointed but assuming that no meant no.
During my call, Kobus had been trawling the net looking for alternative options. He found a
company in Australia who could organise a visa in five hours for a fee. It was our best
chance and he was about to take it.
Back we went to the check in desk where we assured the nice lady that our applications
for our visas were in hand. We also reminded her that the first two legs of our journey did
not require visas as our connections in Istanbul and Abu Dabi were not in India. She
allowed us our boarding passes and let us through to the departures lounge, although she
warned us that we would not be allowed the final leg of our journey without a visa. We
began to imagine an unplanned stop in Turkey or the UAE. How does it feel to be
deported, I wondered.
My usual worries about hi-jackings, terrorists and an albatross in the jet engine were
forgotten. Instead, I was fretting about the internet rogues who were about to empty our
bank accounts on the pretext of making us speedy visas. If Kobus worried about that, he
did not show it, but rapidly took photographs, downloaded forms, typed in dates of birth
and moved money between accounts. Being in Australia, the company offering the visa
service was, of course, in a different time zone. We had twenty-nine minutes to complete
the application before the office closed. If we delayed until we were in Istanbul, our next
access to internet, we would be too late. The gates had opened some time before and the
other passengers were on board. Still frantically phoning, we boarded too. The phone
calls and emails continued. The flight attendant asked us to turn off our phones and I did
so obediently. The plane was taxiing to the runway and Kobus begged another ten
seconds and as the stewardess returned with her firm expression, insisting that the phone
be closed, the message pinged: the money had left our account; we had completed the
application in time; whether it was a real application or a scam we could not know until we
reached Istanbul.
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There was nothing to do now but watch the inflight film (La La Land) and sleep. I watched;
he slept. On touchdown, before restrictions were lifted, he switched on his phone. An
email was there confirming that our application had been received and was being
processed. The actual visas would not be ready until after we had landed in Cochi, India ,
but we would receive interim visas via email at 08:00, thirty minutes before we were due to
land in Abu Dabi. Those emailed documents SHOULD be enough to get us onto the
Ethiad flight to Cochi. If not, we would think again.
Again, we had a long flight when we could do nothing to influence our destiny except pray,
which I don’t mind telling you I did! Several films, a couple of inflight meals and a snooze
or two later we descended into Abu Dabi. As Kobus switched on his phone, an email came
in and he found the interim visas attached. They looked like a photo shop job and we were
doubtful. There was a strong chance that they were bogus forms, but we had to hope they
would work.
As we shuffled forward in the long queue, we saw passenger after passenger hand over
their essential paperwork. I became more and more nervous. I am one of those people
who feel guilty going through duty free with nothing more incriminating than a stick of rock
and a regular sized block of Toblerone. The thought of being arrested for trying to
smuggle through an air terminal with a fake document was way out of my comfort zone.
Still, I had to give it a shot now. It might possibly be a genuine visa. And it had cost a
fortune. And Kobus had worked like a Trojan to get this far. It was worth this last risk.
Deliberately last, in the hope that the boarding team would be in a rush to get us through,
we faced the stern, pristine official at the boarding desk. He asked for our visas. With a
truly English cool I did not feel, I turned to Kobus.
“It’s on your phone isn’t it, love?”
Equally calm, he agreed and showed the uniformed attendant the pictures on his phone.
For an incredibly long minute, he studied the screen, then gestured us through. We were
on our way!
Once in Cochi, another email arrived and this time the real documents were attached. We
showed them to the impassive immigration personnel, who were working with some new
technology which clearly had teething problems. We gave electronic thumb prints – after
some ten minutes of trying – and suddenly we were through. Proper, pretty, paper visas
were passed under the glass screen and our honeymoon could begin.
And so I received my first life lesson in Innovation. You don’t have to accept either of the
obvious options. There will be a third way, if you search hard enough to find it, and maybe
you actually CAN have your cake and eat it!
When I’ve allowed other Operation Excellence focused people read the story, their usual
first reaction is ‘why didn’t he plan ahead?’ This is how Operational Excellence people
tend to see the world. That’s why they’ll never run ultra-marathons. Nothing wrong with
that, of course, but it fails to acknowledge the massive benefits that come from having the
confidence that no matter what adversity life throws at you, you continue to have supreme
confidence you’ll prevail: there will always be a way, so therefore we should always keep
going working on that assumption. It’s a skill that’s extremely rare and getting rarer. I
suspect part of the reason being that, in a world still dominated by Operational Excellence
thinking, that it can drive people at that end of the spectrum completely mad.

2017, DLMann, all rights reserved

Operational Excellence Capability

Let’s think of that as perhaps the next contradiction to be solved: it’s not ultimately about
Innovation OR Operational Excellence, it’s about getting the best of both worlds. Which
might be achieved by, as in this case, marrying the solution. Or if you can’t manage that,
maybe it is about moving away from the Scott of the Antarctic view of the world and much
more towards that of Roald Amundsen:

H
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L
H
Innovation Capability
Figure 2: Antarctic Exploration: Scott Versus Amundsen

Take a look at any Amundsen biography and you’ll see what I mean: here’s a man that I’m
pretty sure could’ve run any ultramarathon. But at the same time would also have got his
visa in advance and put in place a thousand and one fallback options for when even the
most extreme deviation from the plan occurred.
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Not So Funny – The Yin Yang Of Innovation

For every great idea, there’s always someone at the opposite end of the spectrum you’re
at. They’re busy innovating too.
Some people can’t be safe enough; others love the thrill of putting yourself in danger:

Or how about:

(‘Harmacy’ anyone?)
Some people always seem to be in a rush, while others appear to have all the time in the
world:
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Some people insist on taking out the bad bits; others the good bits…

Some people are all heart; others think there’s none:

Some people take things really literally; others are probably a little too abstract:
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Some people think bigger is better; others are more subtle…

…still others think the whole story needs turning around the other way:
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Finally, some people don’t know their own strength; and neither do others.
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Patent of the Month – Sol Gels

Aerogels. Long touted as one of the ‘holy grail’ technologies, aerogels or sol-gels have
never really made the transition to a successful commercialization. On the plus side, the
properties of the materials as thermal insulators are unparalleled. On the negative side,
aerogels continue to be very expensive to produce, in no small part due to the problems of
shrinkage and spring-back. Now, granted as of November 7 as US9,808,864, it finally
seems like these issues have benefited from a step-change in the right direction, thanks to
a trio of inventors at Michigan State University.
Here’s what the inventors have to say about the problem needing to be solved:
Conventional aerogels have insulating properties. Such aerogels are highly porous silica materials
which retain a low thermal conductivity (i.e. less than about 0.1 Wm*K), even at temperatures in
excess of about 300.degree. C. Conventional aerogels are produced from a liquid mixture that
solidifies at room temperature to form a sol gel, which can allow the aerogel to be cast in place on
a structure or preformed using a mold. The sol gels are then supercritically dried to extract (i.e.,
remove) the solvent from the sol gel.
However, the supercritical drying used to extract the solvent from the sol gel to form the aerogel
can be an expensive and energy intensive process. Alternative methods have not proven
satisfactory, as conventional non-supercritical drying methods produce aerogels that shrink in
volume to a significant degree upon being dried and then expand, a phenomenon known as
"springback," which results in an aerogel having a final volume which is larger than the smallest
volume obtained by the gel during drying.
Excessive springback (e.g., more than about 20% linear shrinkage, which corresponds with an
approximately 49% reduction in volume) can cause a number of problems. For example,
excessive springback can cause a gap to form between the gel and the structure (e.g., solid
object, encasement, further including any of the structures noted herein such as, but not limited to,
heat engines, microelectronics, building, clothing, equipment, pipelines, etc.) in which the aerogel
is in contact with. As such, the aerogel is not able to form a proper bond, seal or other connection
with the structure, resulting in separation of the aerogel from the structure. Movement of a
structure containing a separated aerogel can also cause damage to the structure or otherwise
cause the structure to fail. Excessive springback can also cause an aerogel to crack at the
interface between the aerogel and the object, a result that is highly undesirable in most
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applications and particularly with encapsulation of thermoelectrics. Excessive springback can also
prevent the ability of an aerogel to be cast around or in a structure altogether.

Here's what the springback problem looks like when mapped on to one of our
contradiction Bubble Maps:
BECAUSE

commercial
viability

no
springback
(volume)

super-critical

AND

AND

low energy

non
super-critical

REQUIRES

And here’s what happens when we map the conflict pair onto the Contradiction Matrix
wizard:

And here’s how the US9,808,964 patent solves the problem:
A method of forming a sol gel from a sol gel-forming composition comprising: forming the sol gel
from the sol gel-forming composition, wherein the sol gel-forming composition comprises a silane
solution and a catalyst solution, wherein the catalyst solution is added to the silane solution at a
rate from about 1% to about 50% catalyst solution per volume per second (Principles 5, 15); and
non-supercritically drying (Principle 35) the sol gel to provide a dried silicon-based porous sol gel
having no springback, wherein the dried silicon-based porous sol gel is cast in place on a structure
or preformed using a mold (Principle 30)…
…the various embodiments described herein provide porous sol gels which do not need to be
supercritically dried… the lack of springback is due to the morphology of the products described
herein, all of which include macropores or mesopores. (Principles 3, 31)
…Also, in contrast to conventional aerogels, some of which can have a rough, irregular
substantially oblong or ellipsoid shape or can otherwise be a type of aggregate that forms an
agglomerate, embodiments of the dried porous sol gels described herein have solids which are
substantially spherical or "bead-like" in appearance. Specifically, the dried porous sol gels can
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form a repeating series of solids in a pattern that can be referred to as a "pearl necklace" (Principle
30) …which can be oriented in a curved configuration (Principle 14). In one embodiment, the
solids in the macroporous or mesoporous sol gels have the "pearl necklace" appearance. In one
embodiment, the solids in the outer larger macroporous or mesoporous sol gel of a hybrid aerogel
can have this appearance.

The resulting silica insulators provide advantages which are surprising and unexpected.
For example, some embodiments allow the direct casting of a porous gel around a rigid
object, including large or small objects, to form a porous dried porous sol gel that has no
cracking or limited cracking, as well as no gap between the porous dried porous sol gel
and the solid object or a limited gap. In some embodiments, the gel can be dried using
ambient conditions, avoiding the cost and inconvenience of for example, supercritical
drying or other drying methods. The method of making the aerogel is far more easily
scalable than other methods of making aerogels. The methods described herein are also
more efficient and more cost effective on a large scale, primarily as a result of the ability to
avoid use of supercritical drying conditions. In some embodiments, the dried porous sol
gels can be ambiently dried. In one embodiment, an opaque material can be added, such
that the dried porous sol gel can better block certain types of radiation, such as thermal
radiation. In some embodiments, the aerogel includes inorganic compounds that can
withstand extremely hot or cold temperatures. As a silicon-based aerogel, embodiments of
the dried porous sol gel can withstand higher temperatures than organic-based aerogels,
such as resorcinol/formaldehyde-based aerogels.
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The dried porous sol gels produced herein are useful in many applications, including, but
not limited to, next-generation thermoelectric power generation, superconductors, heat
engines, such as otto cycle engines (e.g., car engines), diesel cycle engines, brayton
cycle engines (e.g., jet turbines), sterling cycle engines (e.g., NASA advance radioisotope
sterling generator), rankine cycle engines (e.g., classic steam power plant),
microelectronics, including for microelectronics manufacturers interested in channeling
heat or thermal isolation, insulation for consumer electronics, biomedicine, cryogenic or
low temperature insulation, packaging, aerospace or space insulation, automotive
insulation, heavy industry/equipment insulation, home insulation, petrochemical pipeline
insulation, and new building construction and retrofits for improved energy efficiency.
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Best of the Month – Extreme Ownership

If you want to find the ‘someone, somewhere that already solved your problem’, the best
place to go look are places where people have a more extreme version of your problem. If
you’re a manager operating in a complex environment, there are probably no better
extremes than the world of combat. And in that arena, there probably aren’t too many
books better than Extreme Ownership by ex-SEALS Jocko Willink and Leif Babin. Before
they became management consultants, they served in Iraq – very likely the extreme end
of the extremes of human conflict. Especially when you read some of the war stories that
underpin the theories contained in the book.
That said, if you don’t like military metaphors, you probably won’t enjoy the book too
much. Some of the war story language veers a little too close to Boys Own comic book
territory for my liking. But then again, some of it carries the kind of macabre humour found
only in the military, and I found it difficult not to laugh at some of the acronyms and
colloquialisms.
Neither, of course, bears any real relation to the point of the book. Which is that a lot of the
ways in which modern business does business has little or no relevance to operations in
complex environments. And, also of course, every environment involving two or more
people is fundamentally complex. In combat, the complex often dips unpredictably into the
chaotic. SEALS are expected to survive and thrive when these things happen. Which
means that they tend to see life differently to pretty much any MBA programme I’ve ever
seen. ‘Extreme Ownership’ means exactly that – if you’re the leader and something –
anything – goes awry, it’s your fault and your responsibility to put it right. There’s no such
thing as ‘the dog ate my homework’ excuse making in the world of extreme ownership.
Even if the dog did eat your homework, you’re still responsible for making sure it’s
handed-in on time. No excuses. No such thing as ‘they’ or ‘them’. And every such thing as
‘keep it simple’ of the variety that acknowledges and embraces the complexity rather than
trying to ignore the inconvenient bits as is usually the case in most management teams.
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It’s always your fault when shit happens. Accept the fact and lead accordingly. As such,
there’s a fair amount of overlap with another of our long-time favourite books, ‘AntiFragile’
by NN Taleb. Systems need to be stressed in order to make them stronger. And there’s
probably no more stressful situation imaginable than facing an aggressive threat with a
strong desire to thwart all of your attempts to thwart them.
There’s not a lot of theory in evidence in the book. Very likely because every complex or
chaotic situation is inevitably different from every other one. That said, what theory is to be
found is pitched at a level that feels eminently deployable in any business situation that
I’ve ever had the privilege or misfortune to encounter. If you’re looking for solid,
perspective-shifting insight, you’ll find it in pretty much every chapter of the book.
I’m usually quite skeptical of any book that sticks #1 New York Times Bestseller on the
cover. The label usually means ‘lowest common denominator’. This time around, in
Extreme Ownership, I think the authors have done a sterling job in creating a solid
exception to the expectation. I’m not sure everyone that reads it will actually become more
antifragile, but even if they don’t they will have seen vivid evidence of what it looks like
from the perspective of two authors who’ve quite literally been there, got the t-shirt and,
now, written the book.
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Wow In Music - Roxanne

When Sting first played it to the band, they knew it was a hit. When the band first played it
to their management, they too knew it was a hit. And today it is still The Police’s signature
tune and a widely revered ‘all time classic’.
The first thing you notice when you hear "Roxanne" is that it doesn't have a tempo or
musical style that's typical of most rock n' roll. From Sting's growling, throaty
"ROOOOXXX-ANNE," sounding more like reggae than rock, to his high-pitched falsettos,
you can tell right away that this is a different kind of song. There's something repetitive
and rigid about the beat—it never wavers, and it moves along quickly but carefully, as if
the musicians are anxious to get somewhere, but want to do it right. It is, in fact, a tango.
As you probably know, ballroom dancing and rock n' roll make something of a (Principle
37) odd couple. While one coheres to strict beats, which in turn inspire intricate steps, the
other makes itself known through screaming guitar solos, hard-driven chords, and
crashing percussion. Yet, given the topic of the song, the fact that Sting chose a beat for
"Roxanne" that lends itself to partner dancing is oddly perfect, and gives the song a
unique quality that has kept it a crowd favorite for years.
"Roxanne" starts with a jarring (Principle 22) off-color piano chord followed by laughing,
and then launches into the main chords of the song. Like many legendary recording studio
mishaps, the piano lead-in happened by accident (Principle 22 again). While the band was
recording the song, Sting tripped and fell onto a piano in the studio and then started
laughing, all of which got caught on tape and the band decided to keep it. The rest of the
song is a simple interchange of chords within a minor key that adheres strictly to the
tango style, despite the fact that it's all performed on a guitar, a bass, and the drums.
In his autobiography Broken Music, Sting describes how the groove for what would
become the Police’s trademark song first came together:
“While originally written as a jazz-tinged bossa nova, the song will evolve into a hybrid
tango through the trial-and-error of the band process. It is Stewart who suggests stressing
the (Principle 10) second beat of each bar on the bass and bass drum, giving the song its
lopsided Argentinian gait.
Andy Summers, however, has a slightly different take on the evolution of the “Roxanne”
groove:
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At the moment, it’s a bossa nova. . . . So, how should we play it? We have to heavy it up
and give it an edge. We decide to try it with a (Principle 5) reggae rhythm, at which point
Stewart starts to play a sort of (Principle 13) backward hi-hat and tells Sting where to put
the bass hits. Once the bass and drums are in place, the right counterpoint for me to play
is the four in the bar rhythm part.
So is the groove for “Roxanne” a “hybrid tango,” as Sting describes it, or in a “reggae
rhythm,” as Summers asserts? Many would argue that the groove underscoring the verses
of “Roxanne” is most definitely reggae in style, but it is by no means a typical reggae
rhythm. For one thing, the guitar is playing staccato chords that fall on rather than off the
beat, effectively displacing the typical skank pattern by one eighth note.

Second, there is no rolling bass. Instead the bass plays a jabbing repeated-note riff that
accents the second beat of the bar, in tandem with the bass drum, effectively displacing
the typical “one-drop” accent on beat 3 by one quarter note (Principle 10 again, or 16?).
Above all this, Sting’s soaring and angular “blue-eyed soul” tenor implores his beloved
Roxanne to abandon her career in the world’s oldest profession. The apex of Sting’s vocal
line is the top Dflat he sings on the word “sell” in measure seven: this is the flattened fifth
scale degree, a fitting melodic nod to the blues that seems entirely appropriate for the
subject matter at hand. The composite texture created by the guitar and bass here is very
clever, evoking the style of a so-called bubble organ—another stereotypical reggae
topic—without having to use a keyboard.

In example b) above, author, Mark Spicer (Reference 1) wrote out a hypothetical bubble
organ accompaniment for the opening measures of the verse. In a typical bubble pattern,
the left hand plays staccato chords in the low register on the “and” of every beat in “fast”
skank fashion, while the right hand plays “slow” skank chords in the middle register on
beats 2 and 4; the two parts combine to produce the characteristic “oom-chacka” bubble
rhythm, as illustrated in parentheses below the staff. Similarly, Spicer illustrated in
parentheses below the actual verse groove in example a) the composite rhythm
suggested by the interaction between the guitar and bass, showing the bubble rhythm to
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be pushed forward by one eighth note (one has to imagine the bass riff sounding also in
the second half of each measure, but the groove is strongly implied). In the chorus, the
plea to Roxanne becomes more urgent: the modality abruptly shifts to the relative major,
and Sting’s high tenor repeats the lyric “put on the red light” again and again, set to a
variant of the vocal motive that had ended the verse (with the top Dflat adjusted to become
Dsharp); joining in the plea are two background vocals in close harmony, picking up the
syncopated guitar and bass rhythmic figure that ends the verse as a vehicle for chanting
Roxanne’s name over and over. But what is most striking about the chorus is the abrupt
(Principle 37) shift in style: the Police have left planet Reggae behind and entered the
neighboring musical world of punk. What identifies the punk style most strongly is a topic
that Spicer whimsically labeled in example c) as the “safety-pin” riff:

a driving accompaniment figure played by the bass (and essentially doubled by the guitar,
not shown in the example), consisting of constant eighth notes grouped in fours with three
repeated pitches preceded each time by their chromatic lower neighbor. This stock
accompaniment figure is, of course, a throwback to early rock and roll and was adopted by
the punk rockers as something of a cliché, no doubt because it sounds best when played
loud and fast and, perhaps most important, because it is easy to play (one listen to the
Sex Pistols’ iconic 1977 album Never Mind the Bollocks . . . will testify to the prevalence of
the safety-pin riff in punk). In “Roxanne,” the abrupt shift from reggae in the verses to punk
in the choruses is masterful and entirely appropriate, serving only to intensify the song’s
message by adding an increased sense of urgency to the lyric. Needless to say, this
juxtaposition of reggae and punk would become a hallmark of the Police sound on their
early hit singles, ensuring that the group was just punk enough for punk fans to like them.
(The Police would follow this same basic formal template of reggae verses starkly
juxtaposed against punk choruses on their two other singles from Outlandos d’Amour, “So
Lonely” and “Can’t Stand Losing You.”) With respect to harmonic vocabulary, the verse
and chorus of “Roxanne” are also markedly different from one another. The punk chorus,
as we might expect, features only plain triads and thirdless power-chord sounding out pop
voicings, while the reggae verse is peppered with seventh and “sus” chords. This
harmonic style of reggae tends to favor simple triads over a more extended chord
vocabulary, and yet we recall Sting’s comment that he saw reggae as a means of
“bridg[ing] a gap between interesting chords and harmonic variations” and the “wild
energy” of punk. Indeed, it is in the realm of harmony that the Police’s jazz and
progressive-rock pedigrees can be felt most strongly. In a recent interview for Guitar
Player magazine, Andy Summers elaborated:
“I wanted to exploit the openness of the band’s arrangements, so I couldn’t play Steve
Jones-style, punk power chords... I’d seldom play full chords that had a major or minor
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third in them—which I considered old-fashioned harmony. Instead, I explored a much
(Principle 17) cooler, sort of disinterested chord style that utilized stacked fifths or an
added ninth to get the harmony moving without the obvious sentimental association of
major and minor thirds.
As the Police’s primary songwriter, Sting’s working method was quite typical of the era
with regard to the way in which he would introduce songs to his fellow band members. By
1979 the Police were touring almost constantly, and so Sting reportedly wrote most of his
new songs during snatches of downtime as the band traveled from gig to gig, aided by a
four-track Sony tape recorder with a built-in drum machine (which he nicknamed
“Dennis”). He would build up a song section by section, recording all of the parts himself,
until he had a demo four-track version of the song to present to Stewart and Andy, at
which point the full band would begin the process of working out their distinctive “policed”
arrangement. While Sting received sole songwriting credit for the majority of the Police’s
songs, the contributions of Copeland and Summers to the finished arrangements can
hardly be overstated. One might even go so far as to say they were the world’s last megaband. All thanks, one might argue, to the breakthrough provided by Roxanne.

Reference
1) https://www.academia.edu/5120856/_Reggatta_de_Blanc_Analyzing_Style_in_the_
Music_of_the_Police
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Investments – On-Demand De-Salination

Modern solar cells, which use energy from light to generate electrons and holes that are
then transported out of semiconducting materials and into external circuits for human use,
have existed in one form or another for over 60 years. Little attention has been paid,
however, to the promise of using light to drive another electricity-generating process -- the
transport of oppositely charged protons and hydroxides obtained by dissociating water
molecules. Researchers in America report such a design, which has promising application
in producing electricity to turn brackish water drinkable, on November 15 in the journal
Joule.
The researchers, led by senior author Shane Ardo, an Assistant Professor of Chemistry,
Chemical Engineering, and Materials Science at the University of California, Irvine, write
that they have crafted an "ionic analog to the electronic pn-junction solar cell," harnessing
light to exploit the semiconductor-like behavior of water and generate ionic electricity.
They hope to use such a mechanism to manufacture a device that would directly
desalinate saltwater upon exposure to sunlight.
"There had been other experiments dating back to the 1980s that photoexcited materials
so as to pass an ionic current through them, and theoretical studies said that those
currents should be able to reach the same levels as their electronic analogs, but none of
them worked all that well," says first author William White, a graduate student in Ardo's
research group.
In this case, the researchers attained more success by allowing water to permeate
through two ion-exchange membranes, one that mostly transported positively charged
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ions (cations) like protons and one that mostly transported negatively charged ions
(anions) like hydroxides, functioning as a pair of chemical gates to attain charge
separation. Shining a laser on the system prompted light-sensitive organic dye molecules
bound to the membrane to liberate protons, which then transported to the more acidic side
of the membrane and produced a measurable ionic current and voltages of over 100 mV
in some instances (60 mV on average).
Despite crossing the 100 mV photovoltage threshold at times, the level of electric current
that the double-membrane system can achieve remains its chief limitation. The
photovoltage would need to be magnified by more than another factor of two to reach the
~200 mV mark necessary to desalinate seawater, a target that the researchers are
optimistic about hitting.
"It all comes down to the fundamental physics of how long the charge-carriers persist
before recombining to form water," Ardo says. "Knowing the properties of water, we are
able to more intelligently design one of these bipolar-membrane interfaces so that we can
maximize the voltage and the current."
In the long run, desalination is just one possible application of the synthetic light-driven
proton pump developed by the researchers. It could also have potential for interfacing with
electronic devices, or even for powering signaling in brain-machine interfaces and other
"cyborg cells" that combine living tissue and artificial circuity, a role that cannot be filled by
traditional solar cells, which are unstable in biological systems.
"We have had a lot of ideas about what this technology could be used for; it's just a
question of learning enough to cross between fields and make the device work for those
intended applications," says Ardo. "I think this is just another example of what you can do
when you have scientists who are trained across many disciplines and think outside the
box."

Read more:
William White, Christopher D. Sanborn, David M. Fabian, Shane Ardo. Conversion of
Visible Light into Ionic Power Using Photoacid-Dye-Sensitized Bipolar IonExchange Membranes. Joule, 2017; DOI: 10.1016/j.joule.2017.10.015
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Generational Cycles – Battlestar Galactica

Battlestar Galactica is a modern myth, in the vein of the original Star Wars. Like a lot of
science fiction, there are often many generation cycle related features amongst the array
of the characters. Very often, too, the generation the author, director and other
conceptualisers, colour the characters they create. In this sense, the science fiction can
very easily turn into a microcosmic caricature of the societal reality. Which, I suppose, is
one of the reasons that makes some science fiction more successful than others. If it
connects with our current reality, we tend to like it more.
“The cylons were created by man. They evolved. They rebelled. There are many copies.
And they have a plan”
I was watching the first few episodes of Season 2 of Battlestar Galactica a while ago and
got to the point where they find the “map” to Earth in the form of the 12 zodiacal
constellations. Until that point I had been seeing the story as a myth that portrayed the
Cylons as the believers in the “One True God” (e.g. Christians) vs. the humans who
believe in a multi-pantheon (e.g. New Age Spiritualists). Others have said that the humans
represent the United States and the Cylons represent modern terrorists. But last night I
realized it might be a more subconscious modern myth that symbolizes the current living
generations.
Science fiction has a history of taking on social concepts, from Star Trek with it’s strong
social themes to Star Wars which was profiled by Bill Moyers and Joseph Campbell as the
modern telling of the Hero’s Journey. Thinking in those terms, of the mythical meaning of
the Battlestar Galactica, (which is produced and directed by Boomers and X’ers), I couldn’t
help but wonder if the battle going on right now between the generations is represented in
the story.
For example, Bill Adama, commander of the Battlestar and President Laura Roslin are
both of the elder generation, similar to the Boomers. They are highly opinionated and have
their unshakable vision in what needs to be done. The President literally believes that she
is a prophet, destined to take the human race to a new and better future. Adama is driven
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by a desire for honor and order as prescribed by his military background. Both are willing
to attack each other to defend their view and control of the future. That, in a nutshell, is the
attitude of the Boomer/Prophet generation. Strong opinions, a visionary view and and a
righteousness in the face of adversity.

The Commanders’s son, Lee Adama, whose call sign is Apollo, as well as Starbuck (and
many more of the crew) are all much more pragmatic in their approach. Although they will
take sides if forced to, they judge everything by it’s practical implications. Starbuck is a
loner, alienated from most of those around her. Even though Apollo is the golden boy son
(hence his call sign) of the Captain, he refuses to believe in the Commander’s ideals. This
is very much in character with Generation X, a generation that is practical, pragmatic and
don’t really care about ideology or following rules. They are the nomad generation.

So that leaves the Millennials. They are represented by the evil Cyclons. The Cylons
believe in “One True God”, one perfect ideal that they must create. They are literally “of
one mind”, having a serious case of group think. There are only a few models of Cylon,
and that means that they mostly think alike. They work together flawlessly as a team and
are moving towards creating a world based on their singular vision. They are optimistic
(perhaps overly so) about their future and see their success as pre-ordained. This
represents the stereotype of the Millennial generation quite well. Millennials are generally
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seen as having a strong civic nature, a desire to rebuild society based on their ideals.
They also work together very well and tend to be optimistic and at times arrogant about
the likelihood of their success. They are the “Hero” generation, but clearly portrayed in the
series as ‘heroes’ of the wrong kind.

The interesting thing to note if you buy that characterization is that the Cylons are
considered EVIL and are out to destroy the entire human race! What does that say about
the Millennials? It actually says a lot more about the Gen X/Boomer bunch that created
Battlestar Galactica than it does about the Millennials. Although even by the start of
season two there are some humans who are starting to sympathize with the Cylons, they
are still very much considered the enemy. The same can be said for the attitude of many
Gen X’ers and Boomers towards Millennials. There are a few of the older generations that
believe in the positive qualities of the Millennials, but most are pretty put off by what they
believe is a sense of entitlement and brazenness. Books like “Dumbest Generation” and
“Generation Me” point towards a belief that “kids today ain’t no damned good”. The other
parallel is the idea of the Cylons being machines that look like humans. The Millennial
generation is also categorized as being the “digital” generation, networked to each other
through their devices and constantly in communication with each other.
I think that Battlestar Galactica is a good example of the sort of modern myth that
Cambpell and Moyers identified years ago in Star Wars. The first Star Wars series was
really about the path of the Boomers (think Luke Skywalker) overthrowing the GI
Generation (think Darth and the empire). Like all myths it was probably not consciously
made with this connection to the current social forces, but they were embedded in
subconsciously.
Should we trust the Cylon/Millennials? Like the characters in Battlestar Galactica we
probably don’t have much choice in the matter. And unlike the Cylons, the Millennials ARE
going to take over the world eventually (unless Boomers and X’ers figure out a way to
magically extend their lives). So perhaps it is time to figure out how we can work together
to build something better. Boomers and X’ers control pop culture right now and trying to
feed a message to society based on their values. The Millennials have a different take and
that makes those in control uncomfortable. But make no mistake, Boomers and X’ers, the
Millennials will win this battle (eventually) and treating them like they are babies, less than,
or unimportant will not help matters.
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Biology – Common Rose (Pachliopta aristolochiae)

Sunlight reflected by solar cells is lost as unused energy. The wings of the butterfly
Pachliopta aristolochiae are drilled by nanostructures (nanoholes) that help absorbing light
over a wide spectrum far better than smooth surfaces. Researchers of Karlsruhe Institute
of Technology (KIT) have now succeeded in transferring these nanostructures to solar
cells and, thus, enhancing their light absorption rate by up to 200 percent. The scientists
report their results in the journal Science Advances.
"The butterfly studied by us is very dark black. This signifies that it perfectly absorbs
sunlight for optimum heat management. Even more fascinating than its appearance are
the mechanisms that help reaching the high absorption. The optimization potential when
transferring these structures to photovoltaics (PV) systems was found to be much higher
than expected," says Dr. Hendrik Hölscher of KIT's Institute of Microstructure Technology
(IMT).
The scientists of the team reproduced the butterfly's nanostructures in the silicon
absorbing layer of a thin-film solar cell. Subsequent analysis of light absorption yielded
promising results: Compared to a smooth surface, the absorption rate of perpendicular
incident light increases by 97% and rises continuously until it reaches 207% at an angle of
incidence of 50 degrees. "This is particularly interesting under European conditions.
Frequently, we have diffuse light that hardly falls on solar cells at a vertical angle," Hendrik
Hölscher says. However, this does not automatically imply that efficiency of the complete
PV system is enhanced by the same factor, says Guillaume Gomard of IMT. "Also other
components play a role. Hence, the 200 percent are to be considered a theoretical limit for
efficiency enhancement."
Prior to transferring the nanostructures to solar cells, the researchers determined the
diameter and arrangement of the nanoholes on the wing of the butterfly by means of
scanning electron microscopy. Then, they analyzed the rates of light absorption for various
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hole patterns in a computer simulation. They found that disordered holes of varying
diameters, such as those found in the black butterfly, produced most stable absorption
rates over the complete spectrum at variable angles of incidence, with respect to
periodically arranged monosized nanoholes. Hence, the researchers introduced disorderly
positioned holes in a thin-film PV absorber, with diameters varying from 133 to 343
nanometers.
The scientists demonstrated that light yield can be enhanced considerably by removing
material. In the project, they worked with hydrogenated amorphous silicon. According to
the researchers, however, any type of thin-film PV technology can be improved with such
nanostructures, also on the industrial scale.
From the Common Rose’ perspective, the tremendous ability to absorb sunlight offers a
significant evolutionary advantage in that the butterfly is able to be active much earlier in
the morning than most butterflies and remains so throughout the day until dusk. It flies just
as readily in the shade as in the sun, and frequently visits flowers. From a contradiction
solving perspective, the Common Rose has found a way to generate more usable power
from less sunlight. Here’s what that problem being solved looks like when mapped on to
the Contradiction Matrix:

Interesting to see the presence of both Principles 31 (‘Holes’) and Principle 3 (‘Local
Quality’ – i.e. having holes of ‘disordered’ nanoholes of different sizes) appearing in the list
of recommended solution strategies. Better yet that the KIT research looks set to offer up
a new entry in the not-so-long list of biomimetic innovation success stories.
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Short Thort
“Groups are only smart when there is a balance between the information that everyone in
the group shares and the information that each of the members of the group holds
privately. It's the combination of all those pieces of independent information, some of them
right, some of the wrong, that keeps the group wise.”
James Surowiecki

“I'm all in favor of the democratic principle that one idiot is as good as one genius, but I
draw the line when someone takes the next step and concludes that two idiots are better
than one genius.”
Leo Szilard

News
TRIZ Journal
We are very happy to announce that, starting from the end of the year, we will be taking
editorial control of the online TRIZ Journal. At its peak, the Journal was attracting close to
80,000 readers a month. Sadly, the site has been allowed to fall into a state of disrepair,
with no real updates taking place for the past six months. Our aim is to re-invigorate the
site, the subject and transform triz-journal.com back into the essential resource of its glory
days. Offers of papers and articles for the January 2018 launch gratefully received… a
once in a lifetime opportunity to be there as the phoenix rises from the ashes.
Online Certification Programmes
Working in conjunction with the University of Buckingham and a big industrial sponsor, we
are busy working on a pair of ‘Systematic Innovation’ modules for a distance-learning
based Bachelor degree programme. The two modules – which will for the first time allow
us to dig deeper into some of the simpler TRIZ/SI concepts (a close look at all 40
2017, DLMann, all rights reserved

Principles for example, and an in depth focus on the 9-Windows) – are all designed and
the accompanying videos will be shot before the end of the year, ready for a Q1, 2018
launch.
USA
Looks like Darrell already has three trips to the US scheduled for the first third of 2018. 1826 January, 12-19 February and 9-10 April are the thus far confirmed dates. Most of the
days are already committed to client work, but anyone interested in bring Darrell to visit
them might like to contact him to see if the something can be arranged for one of the uncommitted days.
MATRIZ 2018
Unless he gets un-invited (it is a possibility – given the criticism he’s published in the past),
Darrell will be presenting at the 2018 MATRIZ conference. The fact that it will take place in
Lisbon in September has (almost) nothing to do with this decision.
SI Books In Germany
We are happy to announce that Robert Adunka’s TRIZ store in Germany will shortly be
carrying a broader range of our publications. https://www.triz-consulting.de/fachliteratur/ is
the place to visit.
New Projects
This month’s new projects from around the Network:
Semiconductor – Strategic Study
Semiconductor – Technical Problem-Solving Project
Maritime – Consumer Insight Study
Government – Future City Project
Aerospace – ApolloSigma IP Study
Healthcare – PanSensic Study
Consumer Goods – Design-Thinking/TRIZ Workshops
Consulting – Design-Thinking/TRIZ Workshops
Education – Disruption Strategy Project
Textile – New Product Development Design-Make Project
Textile – Patent Design-Around Project
Recruitment – PanSensic Project
ICT – Product Development Project
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