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solving methodologies. 
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elsewhere for a period of at least 6 months after a new issue is released.  
 

Readersô comments and inputs are always welcome.  
Send them to darrell.mann@systematic-innovation.com   
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Case Study: Boeing 737 Max 

 

 
 
 
I worked fifteen years in the aerospace industry at the start of my career. Safety was 
everything, something that united the whole industry. When planes fall out of the sky it is 
not good news for anyone. Therefore, the moment an incident occurs, it is investigated 
rigorously and the findings spread across the industry to ensure that a repeat will never 
happen. This is the way to build the worldôs safest industry. 
 

But then, of course, the innate human desire for ómoreô sooner or later pushes systems 
towards dangerous cliff edges. We donôt know the full story of the two Boeing 737 Max 
accidents, the first, Lion Air flight 610 on 29 October 2018, followed by Ethiopian Airlines 
flight 302 on 10 March 2019, but we can see that something significant has shifted in the 
aerospace industry. 
 

The Boeing 737 has a long history. The first 737 entered service in 1968, and, through its 
many evolutions, is now the biggest selling airliner of all time. The aerospace industry in 
general, and Boeing in particular have a long and successful track record of evolving their 
products in order to offer customers better performance, economy and reliability, and so, 
over the years, there have been several versions of the 737.  
 

In order to ensure safety, the industry takes very complicated systems (ó600,000 
components flying in close proximityô) and makes them ósimpleô for operators by imposing 
strict constraints on what is and is not allowable for pilots to do.  In terms of our 
Complexity Landscape Model (CLM), for a modern airline, the world looks like this: 
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One of the early evolutions of the Boeing 737 arrived with the advent of much more fuel 
efficient high-bypass-ratio turbofan engines. This new generation of engines offered the 
potential to save a substantial amount of fuel, but at the expense of having a bigger overall 
size than the pencil-like low-bypass-ratio engines they replaced: 
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100/200 Series 300 Series
 

These bigger diameter engines created a complicated problem for the 737 design team: 
how to fit them in the space under the wing without having to re-design the wing or the 
undercarriage. The answer, now widely familiar as an illustration of Inventive Principle 4, 
Asymmetry, was to design the ósquashedô engine nacelle. Hereôs what the development of 
that new solution looked like from a Complexity Landscape Model perspective: 
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éthe need for the new, higher diameter, engines created a complicated problem. When 
the designers successfully solved the contradiction associated with this problem the 
required made use of complicated design tools and methods. And then, once the problem 
had been solved and validated through a series of qualification trials, the productionised 
solution would be effectively no different from the operator perspective. 
 

The latest, Max, evolutions of the 737, in theory at least, created a similar CLM 
development programme trajectory. Firstly a desire to improve performance triggering a 
series of complicated engineering challengesé 
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Yet again, the desire for increased fuel efficiency saw the creation of bigger, heavier 
engines, and yet again there was a desire to not make big changes to the undercarriage 
or wing design. This time the solution involved moving the engines forward and upward 
slightly. Principle 17, if you like. One of the consequences of this move was to alter the 
balance of the aircraft a little bit. Another complicated problem, but one that the engineers 
were able to solve using changes to the control software of the aircraft.  
 

So far so good. Simple, resilient, well understood system, has complicated changes 
imposed on it, which get solved, and validatedé and, hey presto, the new aircraft design 
returns back to ósimpleô from the operator perspective. 
 

Except. Not quite. This time around the business imperative was much greater than in the 
past. Airbus were winning lots of orders thanks to their new, fuel efficient A320neo, and 
Boeing were forced to offer airlines a more competitive 737. Costs are always important, 
but now they became even more so. One constraint put on the engineers was to ensure 
the flyability of the Max was as near as possible the same as for the óclassicô 737s. This 
would mean that pilots could be re-trained very easily. Again, complicated problem, but 
one the engineers seemed to have found a fix for. Another cost constraint then starts to 
appear: on-time delivery of the new aircraft. As is the way in the airline industry these 
days, if aircraft are delivered late, airlines benefit from substantial compensation fees.  
 

This time pressure now hits the programme managers. And specifically the cost-schedule-
quality iron-triangle. Which two did the Boeing senior managers want? On budget, on time, 
or to the right quality? 
 

We canôt as yet know for sure how the programme managers and their managers chose to 
tackle this iron-triangle problem. But what we can say for sure is that the problem is no 
longer a purely technical one. Crucially, the moment we bring humans ï most project 
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managers count as humans, I think ï into the equation, a complicated problem has 
become complexé 

SIMPLE

External Environment 

System

COMPLICATED COMPLEX CHAOTIC

C
H

A
O

T
IC

S
IM

P
L

E
C

O
M

P
L

IC
A

T
E

D
C

O
M

P
L

E
X

Disintegration Line

AntiFragile Line

need for bigger plane

designers solve contradictions

ñweôre lateò

 
The problem context (environment) having transitioned into the Complex domain, now 
demands a system capable of dealing with that complexity. The fact that two 737 Max 
aircraft have fallen out of the sky and killed 346 people tells us that the system did not 
possess the requisite level of capability. 
 

In the same way that it is very possible to push a technical system across a boundary 
(from Simple-to-Complicated, for example, or Complicated-to-Complex), it is also very 
possible that the business and social systems surrounding that technical system can also 
see similar boundaries being crossed. The premise for building the Complexity Landscape 
Model was to help organisations to know where and when such boundaries do get 
crossed. And the reason that premise arose in the first place was our observation that 
almost none of the worldôs enterprises or those tasked with leading them had the first clue 
that such boundaries existed, never mind that they might be being crossed. 
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Case Study: (Depression) Leverage Points 
 

 

From Matt Haigôs book, óReasons To Stay Aliveô (Reference 1): 
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We have a project looking at Post-Traumatic Stress Disorder (PTSD) at the moment. The 
Director of the National Institute of Mental Health and the Department of Veterans Affairs 
in the US predicts that 70 percent of soldiers who return from combat in Afghanistan and 
Iraq, many of whom suffer from depression and PTSD, will not seek treatment in either the 
military health care system or the V.A. hospitals. Suicide in the Army has reached 
epidemic proportions. There have been more than 18 mass shootings on military bases 
since 2008. The combination of these forces on the civilian public mental health system 
have been described by the director of NIMH as "the gathering of a stormò and are seen 
by clinicians as approaching catastrophic levels. In concert with this dire prognosis it is 
entirely appropriate to factor in the extremely long delays at the V.A. hospitals and the 
epidemic problems they have with inadequate staff. In previous years, the U.S. Army has 
not given the attention to mental health as it might have warranted. Early approaches 
included low performance vehicles such as labelling those who sought care as "weak" and 
negatively stigmatizing cognitive health intervention. Soldiers perceived as "marginally 
productive" were given a medical discharge or early release. Most commanders simply 
adopted a hands-off need-help-seek-help approach and the results of which was nearly 
zero compliance. Today the Army is investing in grossly impersonal online and telephone 
crisis lines or worse, pre-disposed testing--the result of which could be used to kick 
soldiers out of the military. 
 

A U.S. Circuit Court of Appeals recently found the Department of Veterans Affairs mental 
health care system to be unconstitutional because it violated solders' constitutional rights 
to health care. V.A. hospitals are woefully understaffed with the adequate number of 
technicians and clinician staff needed to treat its population. By its own predictions, 70 
percent of soldiers returning home for Iraq and Afghanistan theaters will not seek care at 
V.A. hospitals even though an increasing number of them suffer from PTSD and TBI 
injuries. Currently there is a present need for 28,000 mental health professionals in V.A. 
medical facilities; and this goal cannot be realistically attained for at least another 10 
years! Over the course of the next ten years the present problems and delays at the V.A. 
hospitals will be exacerbated exponentially. 
 

The subject is new to us. But it didnôt take long to be shocked by the poor quality of not 
just treatment options for PTSD sufferers, but also the thinking around the subject. The 
entire healthcare sector, it could be argued, is still reeling over recent revelations that 
PTSD and depression are not about óimbalances of chemicals in the brainô that are best 
treated with chemicals to órightô the balance (Reference 2). Or, at least the chemical-
providing pharmaceutical industry is. One of the blinding flashes of the obvious from the 
Reference 2 world-shaker is that people become depressed when their life circumstances 
are depressing. Key word: circumstances. Plural. Some circumstances are more important 
than others, but, when weôre dealing with complex situations ï and with depression we 
surely are ï it is not so much the circumstances that are important as the relationships 
between them. 
 

With that in mind, we thought weôd have a go at turning the two Matt Haig lists into a pair 
of Perception Maps. Admittedly, it would have been better to actually get the man himself 
to map the óleads toô relationships, but nevertheless, the answers appear to be insightful in 
their own right. 
 

Hereôs the óthings that make me feel worseô map: 
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Figure 1: Matt Haig óThings-That-Make-Me-Worseô Perception Map  
 

The map contains three vicious cycle loops. This is what they look like: 
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Figure 2: Matt Haig Three óThings-That-Make-Me-Worseô Vicious Cycles  
 

Assuming these three vicious cycles are representative ï again, in the ideal world we get 
the person making the list to do their own leads-to analysis ï they offer up three important 
clues regarding how to either break out of downward spirals (or avoid them altogether): 
donôt allow yourself to sit for too long, donôt spend too much time away from loved ones 
and avoid Facebook. 
 

The Facebook downward-spiral is one that seems to be increasingly common. Mark 
Zuckerberg wants people to engage with Facebook in order to feel connected, but all you 
tend to see when you get there is a surfeit of inauthentic ólikingô and people that arenôt 
actually listening to what youôre saying. If youôre famous like Matt Haig, I imagine the level 
of inauthenticity increases exponentially. You go on Facebook to make you feel better and 
end up drowning in shallowness.  
 

And then, on the other side of the story, hereôs the óthings that make me betterô perception 
map:  
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Figure 3: Matt Haig óThings-That-Make-Me-Betterô Perception Map  
 

Quite a different map this time, with lots of items all leading to óknowing I have things that 
work for meô, and two virtuous cycle loops: 
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Figure 4: Matt Haig óThings-That-Make-Me-Betterô Virtuous Cycle  
 

With virtuous loops, the key is finding things that trigger and cause the things in those 
loops to happen. The loop on the left seems to be all about using writing as a means of 
absorbing yourself in something (i.e. creating a flow state), while the one on the right is 
consistent with a story from Reference 2 that Iôve been using a lot recently to describe 
some of the subtle but profound differences between the East and the West: tell someone 
from the West to spend a couple of weeks doing whatever they want to make themselves 
happy, and at the end of the time they will be unhappier than before they started. Conduct 
the same experiment with someone from the East and they will end up happier. The 
difference? The Easterner will have spent their two weeks doing things to make other 
people happy, and the Westerner will have spent the two weeks doing things to make 
themselves happier. 
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Whether thereôs something general in our version of Matt Haigôs two perception maps is 
debatable. What seems in far less debate however, is the use of the Perception Mapping 
process to help individuals turn a list of things that make them feel better and a list of 
things that make them feel worse into something that lets them see what their personal 
vicious and virtuous cycles are seems like a really simple way to enable people to help 
themselves. And, maybe, if they felt comfortable doing it, and people could be encouraged 
to share their pictures with others, we might get a one-plus-one-is-way-greater-than-two 
multiplier effect. And learn ï if TRIZ tells us anything ï that rather than being millions of 
different vicious and virtuous cycles there are actually only a very small number. Then we 
might really be on to something. 
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Not So Funny ï Double Standards   
 
 
 
We live in a strange world. Usually, these days, a world in which weôre all forced into 
personalized filter bubbles that makes us less and less able to empathise with people 
holding views different to our own. Irony is just about dead. And a whole host of topics 
have seemingly become forbidden territory as far as humour is concerned. But is that 
really true? Or does it mean humorists have to try harder?  
 

One of the toughest humour-related tightrope walks these days relates to the area of 
double standards. Trawl the Internet for double-standard jokes and the large majority 
seem to relate to real or perceived gender or cultural asymmetries. Most of them tend to 
make your toes curl. Ones like these: 
 

 
Classic instance where the politics (and dread ópolitical correctnessô) now suffocates the 
humour. The problem looks something like this: 
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All that said, we like a challenge here at Systematic Innovation Towers. Is it possible to 
find double standards humour that magically transcends the óthis person should be fired 
and never work againô filter bubble? 
 

Letôs give it a goé 
 

First up, we had several votes for this one: 
 

 
 

And then there were these twoé 
 

 
 

éthe key to all three being Inventive Principle 4C, óif an object or system is already 
asymmetrical, increase the degree of asymmetryô. i.e. if you find them funny, what makes 
them funny is the extremity of the asymmetry. 


