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Sustainable systems 
 

Cambridge Resilience and Sustainable 
Infrastructure. 
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Engineering Synergy 
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Establishing a common language for 
integration of all processes 

Why = How (What, Where, When, Who) 

Soft, Human, Natural 

Physical, 
Anthropogenic 
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Bristol Generic Model 
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Sustainable Systems   
Royal Academy of Engineering, Visiting Professors Project 

Taught by 
4 Visiting Professors 
3 Visiting Fellows  
Various academics and systems research 
engineers. 

200 students (3 years) 
In one week of intensive interactive teaching 
Assignments demonstrate they can do it 
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The assignments 

Select, develop and apply an appropriate systems 
architectural framework to assess and improve the 
sustainability of the target. 
Select and establish a sustainability measurement 
regime for their selected target project. 
Establish an implementation process that will 
recognise unintended consequences and 
opportunities for synergy improvement 
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Table  1    List  of  assignment  topics  :  Improving  the  sustainability  of  ..............................  

Countries   Haiti   Institutions/companies   NHS  
     Afghanistan      Supermarket  Chain  
Mega  projects   3  Gorges  dam        BP  
     Crossrail        University  
     Olympics   Leisure   F1  Motor  sport  
     Aircraft  carrier        Rugby  World  Cup  
   Airbus  A380      Eden  Project  
Managing  resources   Polar  Mineral  Extraction      Ski  resort  in  Dubai  
     Rainforest   Infrastructure   Nuclear  Power  
     Carbon  capture,  coal  

fired  Power  stations  
     Air  Transport  

   Hydrogen  Infrastructure        Sustainable  Tourism  
     Eating  Meat      An  eco-‐district  
     Rare  earth  metals      Internet  infrastructure  
   Euro  currency        
  

Assignment Topics 
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Core approach for dealing with complex 
Systems 

A Learning Loop 
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Core approach for dealing with Sustainable 
Systems 
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Holistic frameworks 
for sustainability 

Stakeholder requirements definition

Requirements Analysis

Architectural design

Implementation
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INCOSE UK Sillitto (2009) 

Forum for the Future 

Triple bottom line

PESTE  and 
triple  bottom line 
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Comparing 
different 
Sustainability 
frameworks 
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Edward Reid (2009) 
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Example of 
stakeholder 
analysis Eden 
Project 
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Systems 
dynamics? 

Agent Based 
Modelling? 

Thinking in layers 
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Conclusion 

 The challenge is to resolve the 
inconsistency between governance for 

civil and environment systems and there 
performance in practice  


