
Consuming the Earth: Where are we going? 
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Global resource extraction per capita by world region 1980 vs. 2013 

This figure illustrates global resource extraction (only economically used extraction) per capita in 1980 and 2013 by major material category. 



What If Scenarios 
•  We are calculating psuedo-life spans for 

selected resources 
•  A psuedo-life (PL) is the time it would take to 

exhaust a resource at the present rate of 
consumption 

•  PL = Proven Reserves / Annual Consumption 
 
    PL = 10 million tons / 1 million t/y = 10 years  

•  We can vary reserves and consumption to 
create scenarios under different conditions: 
What if . . . Scenarios 



What Are We Assuming? 

•  Population data is from the 2015 World 
Population data sheet 

•  Resources are the 2016 USGS Mineral 
Summary Estimates of Reserves or the 2015 
EIA Estimate of Proven Reserves 

•  Economic conditions remain the same, unless 
changed for the scenario 

•  A few other (hidden) assumptions 
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Psuedo-Life of Fuels
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What If: 10 Billion People
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What If: 10 Billion People
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What-If: World Consumption at US Rates
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      What-If: World Consumption at US Rates 



What If: World Consumes at US Rates
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Material consumption per capita and day in 2007 

In this figure, material consumption per capita and day is illustrated, using the indicator "Raw Material Consumption". Material consumption equals domestic 
resource extraction plus imports (and the indirect resource flows of imports) minus exports (and the indirect resource flows of exports). One full rucksack 
(world average consumption per capita and day) equals 27 kilograms of material consumption. The numbers only include economically used materials and 
thus exclude unused materials, such as overburden from mining. 
 



Trends in Global Resource Extraction, GDP & Material Intensity 

This figure illustrates global trends in resource extraction, GDP, population and material intensity in indexed form (1980 equals a value of 100) 
 
 
 



A Very Brief History of Sustainability Thinking 

http://transform.ricoh.co.uk/wp-content/uploads/2014/03/Sustainable-thinking.jpg 



Thomas Malthus 
1798  “Essay on the Principle of Population” 



Kenneth Boulding  
1966 Spaceship Earth 



Jay Forrester 
1996  

Forrester and Whirlwind 1951 (MIT) 



Dennis Meadows and 
The Club of Rome 
1971 Limits to Growth 



Critiques of Meadows et al (1) 

•  Used unfamiliar commodity measurements 
•  Mineral and fuel resources were seriously 

under estimated in the models 
•  There was no allowance for technological 

developments 
•   There was no provision for a price mechanism. 



Critiques of Meadows et al (2) 
•  Recent discussions, most notably the Brundland 

report (1987), on sustainability have attempted to 
incorporate future generations into the economic 
analysis. 

•  What/who is a future generation? Not alive now. 
•  Pearce argues that capital consists of three parts: 

Man-made, human, and natural resources. As 
natural resources are depleted, the total stock of 
capital may be maintained or even increased if 
there is an offsetting increase in human capital or 
manufactured capital. 





Recycling 



Recycling 



Recycling: not 







1.  PET Polyethylene Terephthalate  Soda bottles:  widely recycled 
2.  HDPE High Density Polyethylene  Milk bottles: recycled 
3.  PVC Polyvinyl Chloride Pipes, outdoor furniture: some recycled 
4.  LDPE Low Density Polyethylene Dry cleaning bags: some recycled 
5.  PP Polypropylene Bottle caps, straws: rarely recycled 
6.  PS Polystyrene Styrofoam peanuts: some recycled 
7.  Other Tupperware, other food containers:  very rarely recycled  



Recycling requires 
 
1. A market 
 
2. Materials that 
 can be recycled 



But why bother? 

Choate et al 2005: http://www.epa.gov/climatechange/wycd/waste/downloads/Energy%20Savings.pdf 



Does Government Have a Role in Sustainability? 
Is Government Contemplating Such a Role? 

http://www.antitrustinstitute.org/sites/default/files/cartoon_rr_lg.jpg 







CIA/NIC 2010 



CIA/NIC 2010 



CIA/NIC 2010 



CIA/NIC 2010 



CIA/NIC 2005 
 



Italian Constitution Referendum 2016 
Siena, Italy 



 The Bottomline 
These trends will converge at an unprecedented pace to make governing and 
cooperation harder and to changethe nature of power—fundamentally altering the global 
landscape. …. Within states, political order will remain elusive and tensions high until 
societies and governments renegotiate their expectations of one another. … 

Global Trends 2017 



What do we know about the sources of energy? Are we gaining 
or losing energy when we extract and process various sources? 



What do we know about the sources of energy? Are we gaining 
or losing energy when we extract and process various sources? 



Summary 
•  Present resource consumption patterns 

pose problems for later generations 
even if the population stabilizes by 
2100. 

•  As the population approaches 10 billion 
people present resource consumption 
patterns pose significant problems for 
present and future generations in 25 to 
100 years 



Summary 
•  Most resource consumption patterns within 

the US cannot be extended to the rest of the 
world without major problems of supply 
developing very quickly. 

•  Economists recognize problems of resource 
supply created by increasing global 
populations. 

•  Note that our discussion does not address 
carbon dioxide/methane emissions  



Summary 
•  No consensus has developed among 

economists regarding changes in the 
present economic system that will 
remedy these problems. Technological 
innovation, pricing mechanics, and 
moral persuasion are the principle 
suggestions for effecting change. 



Summary 
•  Political leaders and their advisors are 

preoccupied by short term, regional 
governance issues that obscure 
important large-scale issues such 
resource availability, pollution, or 
consumption patterns. 

•  Drucker (1999): using external 
information in an organization’s 
decisions is a major management 
challenge.  





“The Stone Age came to an end 
but not for a lack of stones and the 
oil age will end not for a lack of  
oil”  
Ahmed Zaki Yamani 
 



Sun Yuan and Peng Yu 
Saatchi Gallery, London 
December 2008 


