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Outline of the Presentation

* The Circular Economy
* Credible Models of Complex Systems

* Approach to Addressing Challenges of the
Circular Economy — A Reference Model
Approach

 BioHub
 Discussion and Conclusion
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Circular Economy ey

Renewable Finite
Resources Resources

Rebuilding resources while minimising
leakage and negative impact. Shorter
loops demand less resources and
energy and are more economic.
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* Cradle-to cradle
* Willing partners

« Community participation
i « Self-sustaining operations

-  Co-creation & co-
ownership is key
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Industry 4.0

1.0

Mechanisation,
steam power,
industrial weaving loom

2.0

3 \O

40

Factory mass production, Process automation, Cyber-physical systems,
electricity, micro-electronics, internet of things,
assembly line personal computing big data &
RSP cloud computing
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Pull of application
Tech push

Al, VR, AddMan, Robotics,
loT

Societal impact

Utility to move away
from take-make-waste is
key
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The Challenge of Complex Enviro-Technical Systems %

Challenges of Complexity

1. Cyclical and recursive systems
2. The past is not the future

3. Irreducible

4. Emergent and open

BUT

1. No option but to try

2. MBSE done right may offer help
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A Reference Model and Co-Creation Approach fw\;f/

Capture
/ Understanding \

( Reference Models )

Conceptual Agreed
model RCEIY
Modelling
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Complexity and Models Ry
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Complex 3 Synthesised
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Document
Transdisciplinary Knowledge Framework
Morphologies and Qualitative Models Phenomenologies and Ontologies Causalities and Likelihoods
Agents Discrete Event

System Dynamics

Conceptual and Computerized Model

Empirical and Analytical © 2019 Stonetostars Ltd

www.incose.org/symp2020 8



Challenges of the Circular Economy

Challenges

1.
2.

o O~ W

Cyclical Systems

Temporal and Spatial
Boundaries

. Economies of Scale
. Technology Lock-in
. Governance

. Fluid Societal Views
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BioHub %
Context Method
» Sustainability Goals * Online Design Thinking
« Zero Carbon * Concept Co-Creation
« Regional Councils &
Society
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BioHub Reference (Development)
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Discussion & Conclusion

Feedback and Focus Groups

Actions and delayed Consequences
Benefit of dynamics
Emergence
Cost never came up
Measures of Effectiveness
Sceptics
Current & Future Work:
— Regional specific
— Include finance

— Cloud server

— Concept of co-creation using reference
model concept tested — positive
outcome

— Shared with students
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Financial Extension

Job Creation Tourists
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