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Reminders and pointers 
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• Sustainable development and 

systems thinking 

  

• Approaches to sustainable 

development 

 

• ‘Big Data’ for decision-making 

  

• Towards system thinking tools 

for different users 

 



• The Earth Summit in Rio, 
1992: Agenda 21 

• Proposals for applying a 
systems  approach to 
thinking and actions for 
sustainability (Clayton and 
Radcliffe, 1996)  

• Consideration of conditions 
and interactions between 
the linked systems 

 

Sustainable development and systems thinking 
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Engaging with political structures and communities 

to address global and local problems 

2008 2007 2014 
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The Third Industrial Revolution, 2007 

Jeremy Rifkin  

American 

economist, writer, 

political advisor and 

activist 

 

• Long-term economic sustainability plan to 

address the global economic crisis, energy 

security, and climate change 

 

• Endorsed by the European Parliament in 

2007, the UK  Government ‘s White Paper 

on Energy, 2007,  and  United Nations 

Industrial Development Organization 

(UNIDO) in 2011 
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Rifkin’s vision of the third industrial 

revolution 
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//upload.wikimedia.org/wikipedia/commons/3/3a/Roadster_2.5_windmills_trimmed.jpg
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In 2013 - more capacity for renewable 

power added than in fossil fuels power 
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Power generation capacity additions (GW), Bloomberg New Energy Finance 



Rifkin (2014) The Zero Marginal Cost Society 

 

 

 

 
 

The Internet of Things 

(IoT) IoT Platform 
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The Transition Handbook, 2008 

Rob Hopkins, an 

independent activist 

and writer on 

environmental issues, 

based in Totnes, 

England 

Resilient communities: 

 

• local generation of energy and food 

production 

• different organisation of healthcare 

• use of local building materials 

• reduction and reuse of waste 

• other activities that communities 

might initiate according to their 

social, economic and 

environmental context 
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Transition Towns Worldwide 
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Transition Towns in Scotland 

http://www.transitionscotland.org 

• 11 ‘official groups’ 

• over 35 ‘active communities’  

• over 25 communities that ‘show interest in this area’  
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Transition Linlithgow 

 http://transitionlinlithgow.org.uk 

Transition Linlithgow, 

formerly called 

Linlithgow Climate 

Challenge, was 

formed in 2008.  
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2007 

Bottom-up Top-down 

Endorsed by: 

 

• the European Parliament in 2007 

 

• the UK  Government ‘s White Paper 

on Energy, 2007 

 

• United Nations Industrial 

Development Organization (UNIDO) 
in 2011 

Sustainable development approaches 
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2008 2014 

Bottom-up 

Transition Towns Collaborative Commons 

SOCIAL INNOVATION 

Sustainable development approaches 
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Bottom-up: Collaborative Commons 

Sustainable development approaches 

• Rise of a Collaborative Commons as the dominant model 

for organising economic life 

 

• Commons is the oldest form of self-managed activity 

 

• The contemporary commons is where billions of people 

engage in the deeply social aspects of life 

 

• Expanding with the Internet 

Rifkin, 2014 
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Bottom-up:  SOCIAL INNOVATION 

Sustainable development approaches 

•2009 – the first one opened in 

Amsterdam by Martine Postma,  

a journalist 

 

•Spread to 16 countries to date 

 

•19 Repair Cafes in the UK   
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Bottom-up:  SOCIAL INNOVATION  
 

Hackerspace, hacklab, makerspace or hackspace:  peer learning 

and knowledge sharing through workshops, presentations, and lectures. 

Sustainable development approaches 

2009 - London Hackspace -  a community-run workshop 

 

Facilities and equipment for : electronics, 3D printing, craft, laser cutting, 

woodwork, metalwork, biology, amateur radio, robotics, etc. 
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Should universities further 

develop and use a 

'hackerspace' model to: 

 

• support social innovation 

for sustainability and 

resilience  

 

• increase research impact? 

University ‘hackerspaces’?  
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A reply from a LinkedIn contact: 

 

‘Well yes. I would frame the question differently: why wouldn't 

they?  

I suppose there are limits to the practice, as with anything; so 

that should condition expectations or relying too much on 'the 

next big thing'.  

That said, a lot of encouraging work is coming out of hacker 

and maker spaces, which would seem to say that these 

practices should be explored further – no?’ 

University ‘hackerspaces’?  
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Bottom-up:  SOCIAL INNOVATION 

Sustainable development approaches 

• Open design -  publicly shared 

design information  

• Free software 

• Open-source hardware   

 

 

• Crowdfunding - typically via the 

internet 
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‘Big Data’ = Large data sets 

• Challenges: analysis, capture, curation, search, sharing, storage, 

transfer, visualization, and information privacy 
• Application: identification of trends to inform decision-making   
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Data and decision-making on what? 

 

POLICIES 

Sustainability and resilience of economic, social and 

environmental systems on  global, national, regional and 
local levels 

ACTIONS SERVICES PRODUCTS 
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What decision-making tools are needed? 

For decision-making actions of: 

• global, national, regional and 

local governance structures and 

agencies 

• organisations, institutions and 

business  

• community groups  

• individuals.    

 

Scottish 

Cities 

Alliance 

Government agencies 
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What approach should be adopted in the 

development of decision-making tools? 

Systems thinking 

 
to identify interdependencies 

and opportunities 

Because it provides ‘a multi-

dimensional framework in 

which information from 

different disciplines and 

domains can be integrated 

without being forced into a 

one-dimensional mapping’.  

Clayton and Radcliffe (1996) 
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Systems thinking in planning of infrastructure 

systems 

Report on ‘Infrastructure Interdependencies Timelines’ 

(Engineering the Future, The Royal Academy of Engineering, 2013) 

 

The need of application of systems thinking in planning of 

national transport, waste, water, energy, ICT and space 

systems by identifying their physical, digital, geographic and 

organisational interdependency. 
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Report: Infrastructure Interdependencies Timelines 

A linear mapping of policies and plans for development of the 

UK infrastructure systems from 2010 until 2060 which allows 

the reader to visualise: 

 

• the interdependencies and opportunities  

 

• where and when events resulting from lack of capacity, co-

ordination or planning are likely to occur. 

Engineering the Future, The Royal Academy of Engineering, 2013 
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Report: Infrastructure Interdependencies Timelines 

Recommendations 

 

• Policy makers should utilise interdependency analysis and the 

Infrastructure Timelines to plot current and future policies and align policy 

development where necessary.   

 

• Government departments should improve the coordination and 

communication between and among regulators and asset owners.  

 

• Further research and implementation of interdependency analysis is 

required. 

Engineering the Future, The Royal Academy of Engineering, 2013 
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CONCLUSIONS 

• Providing data to achieve desired outcomes at 

global, national, regional and local level 

 

• Supporting social innovation 

 

• Developing decision-making tools for different 

users 

 

• Exploring novel models of knowledge exchange 

to increase research impact 

   


