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It’s not a matter of if, but when (and how bad)!Climate Change: 



We do know enough to take action!Climate Change: 

Keeling Curve

Little Ice Age



“...but it’ll be only one degree!”Climate Change: 
Warming at 1 °C affects all continents and is 
generally larger over land than over the oceans. 
So Northern Europe will heat up by 2-3 °C!
An important, and well researched, consequence 
will be the effects on the world’s water cycle. 

+2°C  >10% Vapour

°C 

Direct Consequences
• longer dry periods 
• heavier rain
• more energy available for 

winds and thunderstorms
• more evaporation from soil

Indirect
"natural" catastrophes 

frequent & longer heatwaves
water shortages

loss of biodiversity 
food shortage



What can we as Systems Engineers do?



What can we as Systems Engineers do?
The Kano Model for Systems Engineers:

Satisfiers

Basic Expectations

Delighters
Satisfied

Dissatisfied

Not implemented Fully implemented

???

★ Everyone reduces climate-harming behavior. 
★ No martyrs required
★ Everyone has time & money to do something.
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Systems Engineers 

★ view the problem in its (often complex) context

★ are not overwhelmed by complexity

★ can find solutions for complex problems

Systems Engineers 

★ view the problem in its (often complex) context

★ are not overwhelmed by complexity

★ can find solutions for complex problems

Tackling Climate Change is a highly complex problem
And we are trained to deal with exactly this!

Dealing with Complexity

★ Elicit Scope (Define System of Interest)

★ Analyse external Relations & Connections

★ Break down Problem into smaller Problems

★ Accepting and preparing for emergence

medium.com

★ Identify Patterns

★ Model the Problem (Abstraction)

System Thinking



Elicit Scope and Analyse Relations & Connections

Tackling Climate Change is a highly complex problem

Ext. System

SOIFlow

Customer

Other SH AssumptionDev Team

★ Europe
★ Switzerland
★ Zurich
★ Atmosphere
★ Carbon-/Water-Cycle

★ Earth

★ Ecosphere
★ Anthroposphere (wo*men)
★ Economy

User

Hazard

Use Case

Constraint



Ecologic Systems Social Systems Economic Systems

Tackling Climate Change is a highly complex problem

“Without a strong economy, we will not get the climate problem under control.”
(Christian Lindner, Member of the German Bundestag)

“Economy will no longer be viable without climate protection” 
(Oliver Krischer, Member of the German Bundestag)

Patterns, Modelling, and  Abstraction



SYSMOD has introduced a new actor category:
Planet Environment is part of the context analysis to 
consider the impact on the planet.

“Every small step can have an impact, many small steps can make a change”

Establishing Sustainability in our Toolbox



What can we as Systems Engineers do?
The Kano Model for Systems Engineers:

Satisfiers

Basic Expectations

Delighters
Satisfied

Dissatisfied

Not implemented Fully implemented

★ Everyone reduces climate-harming behavior. 
★ No martyrs required
★ Everyone has time & money to do something.

★ Put the planet on the agenda
★ Make sustainability part of their toolbox

???
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Climate Change Heroes: Very Delightful

BUT WE MUST NOT RELY ON THEM!

...and countless more!
SolarisKit



What can we as Systems Engineers do?
The Kano Model for Systems Engineers:

Satisfiers

Basic Expectations

Delighters
Satisfied

Dissatisfied

Not implemented Fully implemented

★ Everyone reduces climate-harming behavior. 
★ No martyrs required
★ Everyone has time & money to do something.

★ Include sustainability considerations
★ Make sustainability part of your toolbox
★ Offer (part of) your valuable SE 

expertise to climate change activities

Be a Hero!
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Experts for the Planet
Mind-set to use the expertise for sustainability

Use valuable resources for the right things
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Tackling Climate Change WORKSHOP 
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Arms Crossed

Finally, a short exercise. 
Don't worry, we are engineers, so 
without communicating and touching.

1. Take everything from your hands!
2. Cross your arms like these two here!
3. Notice which arm is up!
4. Relax and do it again!
5. Notice which arm is up!

Raise your hand when your left arm 
was up!

Raise your hand when your right arm 
was up!

Now cross your arms so that the other 
arm is at the top.



First we form habit, they they form us. Conquer your bad habits 
or they will conquer you.
(Rob Gilbert, sport psychologist)

When conditions change, 
habits must change



Can Systems Engineering help tackle Climate Change?

an SE really help developing more sustainable solutions that have less negative impact on their environment?
Can MBSE help to model the world’s relationships and identify the direct (positive) impact of solutions as well 

as the indirect (positive or negative) impact
What would be the modelling language for such an “SE World Model”? Are the promises of SysML2’s 

interoperability a step in the right direction?
Or is such a multi-discipline complexity beyond SE’s comfort zone and MBSE’s modelling capabilities?

DISCUSSION 

• Can SE help developing more sustainable solutions 

that have less negative impact on their environment?

• Can MBSE help to model the relationships and identify the 

direct (positive) as well as the indirect (positive or negative) impact of solutions?

• Can MBSE also help to model the world’s relationships and identify the 

direct (positive) as well as the indirect (positive or negative) impact of solutions?

• What would be the modelling language for such an “SE World Model”? 

Are the promises of SysML2’s interoperability a step in the right direction?

• Or is such a multi-discipline complexity beyond SE’s comfort zone and MBSE’s modelling 

capabilities?



Example: Off-Shore Wind Power

SOI

User

Ext. System

Customer

Other SH

HazardFlow

Use Case

Constraint

AssumptionDev Team

Applying SE Best Practices
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PMax=½*ASwept**vWind
3

Example: Off-Shore Wind Power

Applying SE Best Practices



Applying SE Best Practices

...and you could also use them on-shore



Backup Slides



Total Solar Irradiance



F
ri

e
d

lin
g

s
te

in
e

t 
a

l.
 2

0
2

0

The Carbon Cycle



We do know enough to take action!Climate Change: 
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Circular   Economy
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https://www.researchgate.net/publication/336987102_Circular_Economy_-_A_challenge_and_an_opportunity_for_Process_Systems_Engineering

