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The Systematic Innovation e-zine is a monthly, subscription only, publication. Each month will

feature articles and features aimed at advancing the state of the art in TRIZ and related problem
solving methodologies.

Our guarantee to the subscriber is that the material featured in the e-zine will not be published
elsewhere for a period of at least 6 months after a new issue is released.

Readersdéd comments and inputs are always wel come.
Send them to darrell.mann@systematic-innovation.com
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Eudaimonism: Happiness & Meaning

In South Korea, very graciously,| 6kmown as the O0Father Of Busin
never managed to get the TRIZ community in that country to get beyond the idea that
Obusiness TRI Z6 is all about a busi néegofversi
the problem, | believe, is a reluctance to embrace the idea that the key difference between

technical and business problems is that the former is largely about complicated situations

and the latter is inevitably about ones that are inherently complex. The two, therefore,

cannot be treated in the same way. Solve a contradiction in a technical environment and

al most inevitably, youdl!l find yourself headi
Solve one in a complex environment, and you may we | | not be. Therebs al
thing as a simple solution in a complex envir

that the Eureka-like deployment of and Inventive Principle is going to unlock a
breakthrough success. Keystwdr dSolhvitmgata seamgin
with a single Principle provocation isno6t 1 mp
havenotsosngeent me making sure you understand th
from which the system behavior is emerging.

Last month, | wrote a blog article aboutai s o me mi g h ti highdevel gsycloBdy-
related contradiction between happiness and meaning (Reference 2). The contradiction
was relative simple to draw on a 2x2 matrix as follows:
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Figure 1: Happiness-versus-Meaning 2x2 Matrix

Herebs a problem that we might simply choose
versus OMeaning problem on the new version of
would very swiftly inform u gstgedpke todesisegalugonse n o u g
to this conflict, and that the ranked list of Inventive Principle strategies used by those that

had been successful before us were, respectively, 17, 3, 7 and 25.

So far so good. But now comes the real problem: to what do we apply these Principles?
What other dimensions? Local quality relative to what homogeneity? Nesting what inside
what? Unless | have a specific context | have little chance to make any kind of meaningful
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connection in any of these cases. And, worse, even if | do have a specific context i if |

tried to apply these Principles to my own | if

doing the right thing. The problem here is th
t h

I may well find myself doingmorehar m t han good when | start
Serviced (or any other I nventive Principle).
How, then, to get to this o6first principledo I
What Reference 1 will tel!l me i s that the o6fi
is concerned, starts with the ABC-M model. Autonomy, Belonging, Competence and

Meaning al l need to be present aWemigheimmyi ng i n
from this overall direction that Ohappiness i
movingi n the right direction. I f this is the cac

necessarily in conflict. The fact that they often are in conflict, perhaps better implies that it

is the ABC attributes that betterhappy@sip®nwah
we f eel in control of a situation, feel 1|ike
good at what we contribute to that tribe. None of which fundamentally implies that we

achieve any of those things by adding meaning.

Look at the majority of popular self-help psychology books and they will point us to the

pursuit of happiness as the topmost of all human goals and objectives. The Figure 1

Matrix, however, reveals the possibility that | can very easily find myself in a simultaneous

state of both 6 h aimegsd a nd me alsimplygld teisby living a hedonistic lifestyle.

The Ohappiness gurus6é in this sense have got
happiness i a fundamental human right according to the US declaration of independence

I may cause me to become a rather shallow person. One suspects that anyone caught in

this Opursuit of happinessd and the aversion
themselves locked in a perpetual oscillatory loop like this:

HAPPINESS

MEANING
Figure2: A Desire To Be OHappy6 Often Triggers Cycles

One suspects that this oscillating loop between hedonistic happiness and depression is
one |ived by many people in the affluent West
will make us happy, so we save up our money and eventually reach the ecstasy of
orderingone.Only t o then find it didnbéw, madesaes thlaemp:
money in the bank account, and the car costs a fortune to run.
5 %EM
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Breaking out of this loop, requires me to solve a contradiction. Very likely solving it
necessitates the realization that | need to turn things around and forget about happiness.
At least for a while. Stop drinking; stop spending 6 hours a night couch-potatoed in front of
Netflix, get off my backside and go do something meaningful. In other words, | escape the
(1) loop and find myself in a second, different, one:
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Figure3:Loop 2: O6Why/ Mmat edere?d Sacri fice, I tds Nev

I n terms of the OABC gets betterd6 first princ
ni hilistic doubt ( 6wh yisusuallybboutgersen&l éagrifice fordhea s c e t
greater good. It is the life of Siddhartha: giving everything away only to find that no matter

what we personally offer to others there are many more of them than there are of us. The

more | sacrifice, the more | realise how meaningless my sacrifice is in the broader context.

Once | realise and solve this contradiction, | might, if | do it right, find myself now locked in

a third type of loop:

HAPPINESS

MEANING

Figure 4: Loop 3: Glimpses Of Eudaimonism
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When | forget about my personal happiness and recognize that no matter how much |

sacrifice | can never make everyone else happy, | begin to resolve the big contradiction:

how to be happy and live a meaningful life: | realise that, for a few moments once in a

while, my meaningful acts forothers br i ng per sonal happiness to
in turn more able to help others. Loop 3, in other words, is all about recognizing that

0 happi mamtended todbe a permanent state. Happiness in hedonism terms is

about being comfortable in your box; happiness in eudaimonism terms is about delivering
Omeaning6é by getting outside your box. Gettin
recognizing your incompetence, but doing it anyway, learning from your mistakes and

ultimately then taking control by attaining new competences.

Finally, then, comes the slippery-slope fourth loop:
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Figure 5: Loop 4: Slippery Slopes

This |l oop is all about ¢6éfalling off the wagon
goofing off from allthe hardwork . 61 6 ve done such a good job f
deserve an evening offdéd. That kind of thing.
do. Living a state of permanent eudaimonism is hard work, and requires a lot of energy. A
bit of R&R is something we all need. The slippery-slope challenge is when an evening off
becomes two and then a day, and then a long-weekend.
The number (4) loop is how we can very easily find ourselves back at Loop (1). Which in
effect means t ha thavingadstae the wholed13-(2)eg(R-(4) jaurney all
over again. Which may just be anot heknowngpntr ad
which |l oop and which quadrant of the picture
pr i nc icpdokuaderptanding we need to know before we can start to use the
Contradiction Matrix. OLocal Qualityd when |
means something very different to using the s
other loops.
Know where you ar e; know which osctMarealt i on yo
supposed to be 6getting betterdé, and now you
. . SYRTEM
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might help you to achieve your next breakthrough. And that& &implicity through
complexity®

References
1) 6Eudai moni sm & Phil osopherdés At Sead, bl og &
2) Systematic Innovation E-Z i nki,r €t Princi pl es Firsto, | ssue
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Spot The Innovation

Something a bit different this month. How many innovations can you spot in this
collage?
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Answer: 2.

This conclusion is based on our conventdonal
changedé. Letds see how each of the attempts s
definition. Workingourwayf r om t he top | eft é

TataNanoivery defi ndhaedged@ i6rstteger ms of the vehicl
with GM in the US when the Nano was announced, and they were palpably fearful since

the cost-reduction ambitions of the project would fundamentally disrupt the tier structure of

the industry. Fortunately for GM, the project has thus far not paid back its investment, and

so in Tatads terms it cannot be called a succ
cruelty of the innovation game: get 99 things right and one thing wrong, and you lose your

money. The big failing here, one that still adversely affects the Company, is the realization

that very few customers wish to associate the
market no matter how good it might be technically. What Nano ended up doing was

opening up the market for the second and third cheapest cars.

Airbus A3801t he wor | d o sdeckenpassgnged arardft feaures a number of

6i nnovationsd. The project, however, -boamks achi
and thus fails the O6successfuld criterion. My
which is great, but Airbus continues to | ose

ever now leave the red and become financially positive.

Segway 1 iconce x ampl e of i nventor Hnvdntiomafpersddal an Kamer
transport is exactly that: invention and not innovation. Another project that, despite the

elegant gyroscopic self-balance technology, the venture has proved to be a massive

financial black-hole. Ironically for Kamen, the product that preceded the Segway i a

wheelchair capable of raising the occupant onto two self-balancing wheels i was very

definitely an innovation. Kamen and the investors he coaxed into supporting Segway failed
torealiset hat a niche product doesndét al ways get t
the O6personal transportdéd job better than a my

Dyson Washing Machine i having made an enormous success with his cyclone-based

vacuum cleaner, James Dyson could seemingly do no wrong. His next target was the
domestic washing -mhehgré. wabheahos e bmtgtiagdtum.s pl i t
As for successful, the project never found its way into the black. A classic case of solving

aprobl em few i f any customers had. That plus it
about owning a cooler, triple-priced washing machine than your neighbor, rather they label

you as someone with more money than sense.

Google Autonomous Car i slightlyunfar t o call this project a 6f:
likelihood it hit the public consciousness as a statement of intent from the Company, rather

than being intended as a full commercial vent
change features,buti t 6s very definitely a research proc
Ford Edsel 7 one oftheall-t i me c¢cl assic 6failedd products, t
awf ul |l ot of money and | ost pride. The Edsel

On the other hand, it featured a whole string of technology features that a decade later
became industry standards. A classic case of the right technologies in the wrong package
at the wrong time.

Tweelil i ke a | ot of o601 nnovat oeas\withouMielplhmigghtadd hi t
T and very quickly get greedy. The tweel is another niche product that the Marketing folks
decide theyor e goi 4bigthihgon the domesticicar inarkett Wihen thee x t
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domestic car buyer saw it they overwhelmingly voted with their feet to not adopt the
technology because it looks dumb. Consequently, Michelin have lost their financial shirts
on the project, and none of the niches i small off-road vehicles mainly i have allowed
even a fraction of the overall investment to be recouped.

DeLoreaniunl ess you count the carod0s appearance ir
DeLoreands f i ber -pdnalsodyardmyul-wisg daorsnmelpresended yet

another automotive industry step-change ego-project failure. A classic example of a big

idea with an acute absence of attention to de
an economic recession also turns out to be a fairly bad idea. The Company famously went

bust two years after the car 6s | waldtleetlilux- St i | | ,
capacitor!
Teslai EIl on Musk is perhaps the ultimate exampl e

big-thinking entrepreneur with a passion for rethinking everything. Tesla, the step-

changing range of electric-vehicles is intended to be one of the cash-cows that will fund

the exciting R&D to deliver all the other Brave New World solutions. Sadly, as yet, the

project is still burning far more money than it is generating. Living the Dream, Musk is also

perhaps i currently i also a great exampleof what O6too sexy to faild
public alike seem more than happy to keep funding those Dreams.

Furbyit he wor |l ddéds f i r st -have Ghtisenhslpregpmt m 19898, whernythe a mu
toy was launched, and still selling in enormous numbers five years later, despite the

frustrated tears of parents. Furby is the first of our two innovations: the technology was a
step-change and, as far as manufacturer, Tiger Electronics, are concerned, Furby has

beena massive commercial successé at |l east so f
receiving psychiatrist bills from their now grown-up customers.

Terrafugia TF-X FlyingCarino sector attracts deluded desig
carsodé6. Terrafugia is one of the |l atest attemp
the air. While therebds defdhmange,evhdence of it
therefore nothing to do with innovation. Another project that will almost inevitably a) burn

ever greater amounts of investor money, b) never break-even.

Fluted Engine Nacelle i one of the most distinctive features of the new Boeing 787
Dreamliner is the fluted engine nacelle bypass exhaust found on the Rolls-Royce engines.
Looking at its order book, the Dreamliner looks set to be a big success. The engine
nacelles represent a success that has already paid for itself. And delivered a technology
step change. It is thus the second of our two innovations. The irony with this one is that
the fluted design was first demonstrated (on one of my projects as it happens) and
patented back in the late 1980s, meaning the pay-back gestation period has been around
25 years. Just long enough that the patents are now expired.

Hyperloopi anot her Musk O6bi g pr wajderarthbur, orlsomethimy New Y«
like that. Great step-change. Great R&D. With a very strong following financial wind,
Opos&idhyi nmoverdytyieanm s6 t i me

Space-X i as above. What happens when people have too much money and too little
sense of whatdéds important in |ife. Pure O6inve

Google Glassi anot her of Googleds R&D projects all ow
technology was really ready. Great PR, some very nice step-change technology, and a big
investment black-hol e. Thi s one is very |ikely to O0bec
that the 6peak of inflated expechavapassedpsd6 and
. . SYRTEM
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Google Glass can finally start getting on with delivering tangible benefit across a whole
range of high-value niches.

Colgate Beef Lasagna i sadly no double-bluff with this one: teeth-cleaning convenience

food might be classed as some kind of step-change, but this turned out to be one of the

most disastrous product launches ever. Strangely,t he publ i ¢ somehow wer €
make the connection between lasagna and toothpaste.

Torotrakit he continuously wvari abl echapieabengineexha® i nnov
been wanting to succeed since the concept appeared over 20 years ago. The technology

makes for a beautwaftuclh ép ieencgei noefe roiSwgi,ssbut few i
yet been convinced the benefits the technology offers outweigh the costs and harms.

Great example of too much optimization thinking on a design crying out for two or three

more step-changes.

Sometimes people challenge our research finding that 98% of innovation attempts fail.
Hopefully this small sample reveals why the whole damn innovation game is so difficult.
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Not So Funny i Bad Punctuation

Punctuation can be a tricky beast. Too much. Too little. Wrong place. Wrong type. So
many potential mistakes. So many Inventive Principles:

Principle 1

Thank You!

Your Donation
Just Helped Someone.
Get a Job.

AMAZING

@l PLEASE USE
CAUTION

WHEN HUNTING
PEDESTRIANS
USING

02017, DLMann, all rights reserved
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Principle 16 (with a bit of 17, and maybe the opposite of 27 thrown in for good measure)

Principle 24

YOU'RE
CHILDREN

ek e e s e e e e e
';'ﬁ**************w**

DONOT PLAY ON
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Principle 31

And how about this, probably my favourite, as an example of Principle 40. A veritable
festival of mistakes:

02017, DLMann, all rights reserved
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Patent of the Month i ThermoAcoustic Engine

Well, 1itds never goi ng t atenwdfthe momth thiseenthfisor r e a d
nevertheless an elegant evolution of the thermoacoustic engine. US9,777,951 was

granted to a quartet of inventors at Tokai University in Japan on 3 October. Fortunately,
thereds quite a |l ot of coverage of the basic
technical media. First up, a brief introduction to the basic technology:

Thermoacoustic engines work by heating, cooling and oscillating sound waves created by

the thermal expansion and contraction of gases such as helium in enclosed dedicated

cavitess. TA engines were first devised iesearchtre | at e
in the US, leading to researchers worldwide beginning projects to develop high efficiency

TA engines that convert heat into useful power. However major barriers to their application

have been operating systems at a high enough efficiency at temperatures of less than

300°C and developing a robust enough design for everyday use.

The researchers from Japan have now successfully demonstrated a refrigerator powered
by soundwaves from a thermoacoustic engine that runs from waste heat.

The coldest temperature the refrigerator is capable of is -107.4°C when the waste heat
fuelling the thermoacoustic (TA) engine is 270°C.

The high efficiency multistage-type thermoacoustic engine does not have moving parts
and operates at less than 300°C, the temperature of more than 80% of industrial waste
heat, according to the researchers.

Shinya Hasegawa, associate professor of Prime Mover Engineering at the University said:
ATA engines do not have moving part sh are eas
efficiency, and are low cost.

R EM
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AMy goals are to develop TA engines that oper

efficiency, and also to demonstrate a refrigerator operating at -200°C at these low
temperatures. o0

The travelling wave thermoacoustic refrigerator (TWTR) consists of three etched stainless-
steel mesh regenerators installed within the prime mover loop and one in the refrigerator
loop. This configuration triggers thermoacoustic oscillations at lower temperatures and
yield a refrigerator temperature of less than -100°C.

The diameters of the regenerators ranged between 0.2 to 0.3mm and their lengths were
30 to 120 mm, depending on location. Furthermore, the TWTR had heat exchangers in the
form of parallel copper plates (1.0mm thick and 27.0mm in length) with a 2.0mm gap.

The thermoacoustic energy conversion of this design is determined by the ratio of the
diameter of the flow channel and thermal penetration depth, and the phase difference
between the pressure and cross-sectional mean velocity.

The coefficient of performance (COP) increased as the temperature of the heat
exchangers in the primer loop was increased and the maximum value of COP was 0.029
at 260°C, and the corresponding cooling power was 35.6W.

The researchers also obtained gas oscillations at 85°C @ that is lower than the boiling
point of waterd thereby opening up possibilities for applications of this technology for
refrigeration and power generation using low temperature waste heat in factories and

automobile engines. Inadditt on refri geration to 142.3AC was

efficiency of the Tokai University TA engine was 18% at minus 107 °C.

The basic problem being solved is the conflict between the desire to increase efficiency of
the engine being hindered by the need for higher temperatures than are easy to achieve.

Herebs what that problem | ooks | i ke when mapp

Loss of Energy (27)

Temperature (22)

35, 7, 31, 34, 19, 21, 1

The basisd agrewl taispect of the solution offers

the main inventive steps seem to be more closely attributable to Principle 31 (see the
cross-sectional image in the opening figure) and Principle 7, Nested Doll. The secret to the
success of the design, in other words, comes down to the different sizes of the adjacent
segments of the engine:
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It still looks like thermoacoustics are some way away from full commercial exploitation, but
this invention overcomes a major technical obstacle. Being able to operate at
temperatures of less than 300degC opens up the possibility to tap into a large number of
waste heat sources like internal combustion engines, heating boilers and solar cells. With
a following wind, these things could make a big difference to the global energy problem.
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Best of the Month i Scale

THE UNIVERSAL LAWS

OF LIFE A\
tALE

IN ORGANISMS,
CITIES AND
COMPANIES ‘s e

| f 2017 i sf iorussrt yperairn oifpléeds, her edsThanewer ri f i
book of Geoffrey West, a theoretical physicist, comes with a mouthful of a subtitle that

suggests he has unlocked the secrets of human existence 8 &cale: The Universal Laws

of Growth, Innovation, Sustainability and the Pace of Life in Organisms, Cities,

Economies, and Companies?o

Spoiler alert: He hasnot . But donotinsdiriegt t hi s
intellectual odyssey. One for the pattern-finders. Or rather the people that have a nose for
spotting the real patterns from the myriad convenient, seductive, or self-serving ones.

Mr. Westds core argument is that the basic ma
in the physical world apply equally to biological, political and corporate organisms. On its

face, his bookds objective i sioralscienceafwhatitbut e t
calls O6highly complex systemsao.

But the book is also a satisfying personal and professional memoir of a distinguished

scient i st whose | ifebs work came to be preoccupi
traditional boundaries between disciplines to solve the long-term global challenges of

sustainability.

The central &dalebe thata widewarietyoof condplex systems respond
similarly to increases in size. Mr. West demonstrates that these similarities reflect the
structural nature of the networks that undergird these systems. The book identifies three
core common characteristics of the hierarchal networks that deliver energy to these
organisms & whether the diverse circulatory systems that power all forms of animal life or
the water and electrical networks that power cities.

First, the net wo roktkatig they sefvieette erdire drgahidmi Seaprid,
the terminal units are largely identical, whether they are the capillaries in our bodies or the

SYSTEM
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faucets and electrical outlets in our homes. Third, a kind of natural selection process
operates within these networks so that they are optimized.

These shared network qualities explain why when an organism doubles in size, an

astonishing range of characteristics, from food consumption to general metabolic rate,

grow something lessthantwice asfastd t hey sc-Ai eeasulp. 0 &ddtedat 6 s m
shows why the precise mathematical factor by which these efficiencies manifest
themselves al most al ways relate to fAthe magic

Mr. West also provides an elegant explanation of why living organisms have a natural limit
to growth and life span following a predictable curve, as an increasing proportion of energy
consumed is required for maintenance and less is available to fuel further expansion
(spoiler alert: get your S-Curve thinking hats on).

When he turns to cities, Mr. West shows that infrastructure growth scales in analogous
sublinear fashion. Hence, the number of gas stations or length of roads needed when a
city doubles its size reflects similar economies of scale. But relevant socioeconomic
gualities actually scale super-linearly by the same factor. And while it is good news that
large cities produce higher wages and more patents per inhabitant, they also generate

relatively greater crime and disease. This <co
sustainability concerns. Theoretically, unbounded growth of cities generated by
superlinear scaling Aif |l eft unchecked, poten
c ol | aUnlsess, ofccourse, we bring in TRIZ to help solve the conundrums. Mr West

doesndt get this part (why woaklbangageat)first-t but t h
principle-conundrum identifier.

Despite his reliance on the analysis of huge troves of data to develop and support his
theories, in the concluding chapters, Mr. West makes a compelling argument against the
Aarrogance amdfnarcaiesdsiistimad he growing fetishiz

AData for databdés sake, 0 he argues, fAor the mi
conceptual framework for organizing and understanding it, may actually be bad or even
dangeriepsr oour PanSensic story, adding more h

any more likely we find the needles.

In presenting his own provocative and fascinating conceptual framework, Mr. West
manages to deliver a lot of theory and history accessibly and entertainingly. Yet it is not
clear whether that framework is robust enough to be applied productively to the business
realm as he attempts to do. At least not without a healthy dose of TRIZ!

Mr. West concedes early on that the strength of mathematical correlations on which he
relies decreases as he moves from the biological to the urban to the corporate. Unitil
relatively recently, Mr. West was unable to get funding to access a database of historical
corporate information. At one point during the book, he seems to blame this challenge for
the particularly thin results in this domain. The problems with his analysis of the business
sector, however, may be more systemic.

First, it is at least questionable whether the constantly shifting hierarchal network
structures of corporate organizations are consistent with the three fundamental
characteristics of networks upon which his framework is based. Notably, a wide range of
behavioral economics research, grounded in the pioneering work of Daniel Kahneman and
Amos Tversky, suggests that the optimization requirement is not likely to be met.

Furthermore, the consistent @ecay rates of corporations identified by Mr. West &
calculated by the longevity of independent public corporations over time d does not
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correspondtoanyconsi st ent change in underlying activi
organisms. Even in the context of bankruptcy, which Mr. West looks at separately from
corporate fideatho from mergers and acquisitio
structures oftencont i nue Al i fed under new corporate for
mathematical calculations could be that treat such situations the same as failed

businesses that are simply liquidated in bankruptcy for scrap value. All theories are wrong,

says the oft used aphorism, but some are useful. At the very least, the patterns Mr West

reveals offer up a better start-point than anything else we can see in the literature. Add it

to the S-Curve/contradiction solving story and we might just find a 1+1>>2 synergy. Only

time will tell on that front.

Meanwhi | e, |Saaebtfailbt@realiza thesfull promise of its title does not diminish
the magnitude of its actual contribution and insight. In the 16th century, Francois Rabelais,
a French scholar, admonishedt hat fAsci ence without consci enc:

Mr. Westodés warning that big data without a th
an importantcontemp or ary c or ol | Scalepwillchapeftlly establish forahe 6
next generation of scholars. A great pair of shoulders to climb aboard.
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Wow In Music i Yesterday

A really reckon OYest er dahsdumblsstapementdfranbRayy my b e
McCartney typifies what many believe to be the typical of how McCartney has behaved
throughout his career. Although when asked at different times through the years what his

favorite original composition was, he came up with many answers. i Your songs ar e
your babies, itdés difficultiHerdavEBEhar ¢ akmd it
Everywheredo hasulbarelny stalttedoughy AHey Jude, 0 A
Todayo have Heeeand soi toeddc.e i ncluded AMaybe | dm A
favorites, saying Athatdés a nice song, I 1 ike

I n 1980, Paul explained why fVYestsoago dbybi Eeul t
only because it was a big success, but because it was one of the most instinctive songs

| 6ve everlCowrciermemgothe song being a fisuccess,
in it being described as the most successful song in history. Accor ding to Chri s
book AThe Rough Guide To The Beatles, 0 Alt ho
in history, with over 2500 versions, and has been broadcast on American radio over seven
million times. o

As to the ssangichteivreg 66iPmul 6s explanation of F
the categoryoflege nd, as wedl | i nvestigate bel ow:

The song was written at 57 Wimpole Street, London, the family home of Richard and
Margaret Asher where Paul was living while dating their daughter Jane Asher. He sleptin
a small attic room of the house that was rather cramped without too much extra room for

anything, although there was one thing that did manage to get squeezedin. il event ual
got a piano of myown up inthetopgarret , 0 r eme mib¥e sy Paloatvwasthe c .
piano that | fell out of bed |dreatheddgwhenlwéise chor
staying there. o

Paul vividly remembers that morning: il woke wup with a |lthought,y t un
O0Taht 6s great, | wdhmec gvas anuipraghit piandingxt to mes t@ the right of
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