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UNEP’s International Resource Panel is conducting a series of assessments that seek to support sustainable use of resources and to reduce the impact of any resources that are being uses.  In other words, it is finding ways to decoupling resource consumption and negative environmental impacts from economic development.  The study presented here explores some of the challenges of decoupling, drawing of existing literature and case studies from four countries.  In future work, it expects to identify ways of meeting these challenges and providing insights from additional country-level case studies.
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This first approach to decoupling addressed four categories of raw materials, shown here.  Other important resources, such as water and soil and land resources, are being addressed by other working groups of the International Resource Panel, and the Metals Working Group has provided important material to this study.



Resource Use: 1900 ‐
 

2005

GDP grew by a factor of 23, 
resource use by a factor of 8
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 Over the past century, the extraction of construction minerals grew by a factor of 34, ores and industrial minerals by a factor of 27, fossil fuels by a factor of 12, and biomass by a factor of 3.6.  The relatively low rate for biomass is due partly to its importance early in the century and partly because some of its uses, for example as fuel, were replaced by fossil fuels.   Perhaps more important, while material resource use increased by a factor of 8, world GDP increased by a factor of 23.



A sustainability 
era?

Agricultural 
epoch

epochal transitions –

 

socio-metabolic transformations –

 

Fischer-

 Kowalski et al

soils, land, 
building
materials
water
biomass

+ fossil fuels, minerals
& metals, 8.7b ha of 
land,  120 b tons of 
stuff, + pollution 

-

 

fossil fuels,
-

 

pollution
-

 

Materials
+ solar energy 

industrial epochHunter/
gatherers

Last ice
Age  –
13 000 years 
ago

over 100 000
years ago

250 years 
ago

start of the
Anthropocene

temp
settlements, 
meat, wild
food, fire   

‘The Great Green
Technological 
Transformation’?



The concept of decoupling
innovation 

 holds the 

 key
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“Decoupling” can be applied to many fields, from linear algebra to electronics, to trains.  In the sense used here, decoupling has two meanings:  resource decoupling separates resource use from economic activity, while impact decoupling separates environmental impact from economic activity.  Note that in both case, human well-being increases – one of the challenges being faced.



A hundred years of decline of 
 resource prices 
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Related to the greater efficiency of resource use (that is, less resources are used per unit of GNP growth), the composite price index of resources has continued to decline over the past century, with some spikes due to wars or rapid increases in oil prices.  How long this trend will continue remains to be seen, as some key resources become more costly to extract (as will be shown later).





Resource prices on the rise, recently
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The price index for minerals is closely coupled that that for food, with food prices especially sensitive to oil prices due to the importance of oil for driving farm machinery, producing fertilizers and pesticides, running irrigation systems, providing transport and refrigeration, and so forth.  The use of some food crops as biofuels also complicates the picture, as indicated by an earlier report from the International Resource Panel.





all 5 previous global growth periods were
able to access cheap primary resources
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Three forced future scenarios for 2050
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Assumptions: pop in 2050 is 9.5b; living stds in developed & developing 
world are the same. For BAU scenario: ‘freeze’ = resource use in
developed world in 2050 same as in 2005.







Africa as net resource exporter
• Africa is a net exporter of non‐renewable 

 resources & net importer of biomass 
 (renewables)

• Non‐renewables: export 500 mt of fossil fuels, 
 import 100 mt (mainly refined fuels)

• Biomass: export 14.5 mt, import 95.8mt (mainly 

 cereals followed by biomass‐products ‐

 
mainly vegetable fats 

 and oils, timber and sugar crops)



Africa’s challenges….
• New scramble for African resources – resource 

 sector down to 24% of GDP, but still 80% of exports
• rise of resource wars, 20 of the top 30 failing states 

 are in Africa
• 30% of all Africans are undernourished
• ecosystem degradation: 65% of agric soils degraded
• will suffer most from climate change having 

 contributed least
• Urbanisation: 375m in 2010, 1.2 b by 2050



FootprintingMaterials: 
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