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SYLLABUS 

THEORY OF THE SYSTEMIC APPROACH TO SUSTAINABILITY 

1) The human journey to discovering the secrets of nature: from simplicity to complexity. 

2) Features of Complex Systems: Networks, out-of-equilibrium thermodynamics, emergent properties.  

3) Epistemological Complexity and Bioethical Complexity 

4) Complex-scope: Systemic and mesoscopic approach; Big Data; Models-based simulations; Natural 

Computing; AI; Dialogue among all forms of knowledge. 

Textbooks: 

P. L. Gentili, “Untangling Complex Systems: A Grand Challenge for Science.” 2018, CRC Press, Boca Raton 

(FL, USA). 

P. L. Gentili, “Il mondo è complesso: Parliamone.” 2025, Morlacchi Ed., Perugia (Italy). 

 

LABORATORY OF THE SYSTEMIC APPROACH TO SUSTAINABILITY 

1) Fundamental elements of any Complex System: Stocks, inflows, and outflows. 

2) Negative and positive feedback actions. 

3) One stock and two negative feedback actions. 

4) One stock, one positive and one negative feedback loop. 

5) One stock and two negative feedback actions, with and without delays. 

6) Two stocks: Economic capital constrained by a non-renewable resource. 

7) Two stocks: Economic capital constrained by a renewable resource. 

8) Behaviors of Complex Systems.   

9) Traps and Opportunities with Complex Systems. 

10) Leverage points for Complex Systems. 

11) Molecular Sustainability 

Textbooks: 

D. H. Meadows, “Thinking in Systems: A Primer.” 2008, Chelsea Green, London (UK) 

Software: 

Stella Architect (version 4.0), isee Systems. 

Websites: 

Planetary Boundaries: https://planetaryboundaries.kcvs.ca/  

https://planetaryboundaries.kcvs.ca/

