
  

1 - The challenges of unsustainable 
change and growth

An introduction to natural systems (of climate, natural resources, water 
and energy) and human-based systems (social, economic, cultural 
and political), and the scientific and other evidence for the causes, 
interactions, effects and impacts of their changes.

Key Objectives
 To understand the scientific and other evidence for the causes, 

interactions, effects and impacts of changes to natural systems (of 
climate, natural resources, water and energy) and human-based 
systems (social, economic, cultural and political).

 To learn the value of holistic, systems thinking that recognises their 
dependence on natural systems and the dynamic, and sometimes 
unpredictable, way systems interact.

 To explore the basic science behind issues such as the loss of 
biodiversity, climate change, resource depletion and economic 
growth.



  

1 Systems and system thinking



  



  



  



  

Systems Thinking
Traditional linear thinking 

eg. Cause ( fossil fuel) – Effect ( cheap, easy energy source) – Stop.

Systems thinking 

eg. Cause (fossil fuel) – Effect (short-term energy source)  - Effect 
( Pollution) – Effect (increasing full cost and declining amount of fossil 
fuel) – Effect (Wasteful use of resource) - Impact ( …...)

Three Rules of systems thinking
 Every change has implications.
 Everything affects everything else. 
 There is no such thing as a free lunch.

 



  

2 Five Capitals Model

 Individuals
 Community
 Natural resources
 Money
 Buildings and infrastructure



  

2 Five Capitals Model

 Individuals – Human capital 
 Community – Social capital
 Natural resources – Natural capital
 Money -Financial capital
 Buildings and infrastructure – Manufactured capital



  



  



  



  



  

3 Entropy and Energy

Laws of Thermodynamics

1st Law – Conservation Law - Energy cannot be created or destroyed but 
can be transformed from one form to another. 

Everything is energy.



  

Entropy

2nd Law – Entropy Law 
For each energy transformation 
the available energy to perform 
work is decreased 

ie. The Entropy (increase in 
unavailable energy) is increased. 

(For each energy transformation a 
certain penalty is exacted). 

Energy moves on a one-way path 
from usable to non-usable.



  



  

4 Limits to Growth

Film The Limits to growth film, 7 mins.

https://www.youtube.com/watch?v=kIQvBYOtgMg


  



  

5 Change in Natural Systems

Film Bad futures – Age of stupid animation

Film Wasting energy – Age of stupid animation

http://www.youtube.com/watch?v=zyNM8ZkjlsI
http://www.youtube.com/watch?v=Q4_aJj2dV90


  



  



  



  



  

6 Climate

Film  Powerdown, ActionAid

Film Eddsworld – climate change animation

Film Local solutions on a sinking paradise, Carteret Islands

http://powerdown.actionaid.org.uk/index.php/component/resources/video?fileid=5497
http://www.youtube.com/watch?v=uvqU_L5PZtk
http://vimeo.com/4177527


  



  

Greenhouse gases

• Water vapour 

• Carbon dioxide (CO2)

• Methane (CH4)

• Nitrous oxide (N2O)

• Other gases

• Aerosols



  



  

7 Fossil Fuels and Minerals

Film  There's no tomorrow, 34 mins.

http://www.youtube.com/watch?v=VOMWzjrRiBg


  



  

8 Nutrients



  



  



  



  

9 Biodiversity

Film Global Biodiversity Outlook 3

https://www.youtube.com/watch?v=EGMkW_vo5GU


  



  



  



  



  



  



  



  



  



  



  



  



  



  



  

10 Changes in the human-based systems



  

11 Economic growth

Film Going beyond GSP

Film Trade Justice - why world trade rules need to change 

https://www.youtube.com/watch?v=Ep4DWx1--sY
https://www.youtube.com/watch?v=ldZwGDXTsmk


  

12 Population Growth



  



  

13 Consumption Growth

Film Consumerism – Age of stupid animation

Film Big Ideas That Changed The World - Consumerism 

Film  Buy it, Use it, Break it, Junk it, it's Toxic

Film Affluenza, 60 minute film

http://www.youtube.com/watch?v=uHdEG0qg3wg&feature=related
https://www.youtube.com/watch?v=MyMvJ2giDmQ
http://www.youtube.com/watch?v=4mLtheejM30&feature=relmfu
https://www.youtube.com/watch?v=QkiR_q-thjg


  

14 Production Growth

Film The Story of stuff - Videos on stuff, bottled water, cap and 
trade, cosmetics and electronics.

Film The corporation

Film War for resources – Age of stupid animation

http://www.storyofstuff.com/
http://www.youtube.com/watch?v=EeCxNuUlUBk
http://www.youtube.com/watch?v=zPO9rsnBZRY


  

15 Linear Economy

Film Get Loopy 12 mins.

https://www.youtube.com/watch?v=DGERjaaY40g


  



  

16 Ecological Footprints

Film Mathis Wackernagel: The Ecological Footprint

https://www.youtube.com/watch?v=94tYMWz_Ia4
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17 Human Development Index 

Film The miniature Earth

Film Human Development Report 2007/2008: Climate change 
and human development 

http://www.youtube.com/watch?v=fA6MhyK60iI
http://hdr.undp.org/en/reports/global/hdr2007-8/videos


  


