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The inconvenient truth 
(about resources) 

‘Hidden’ resources flows are 
large and cause significant 
environmental impacts… 

…and the receiving 
environments for emissions are 

smaller than some might think. 

Hydrosphere Atmosphere 

Fischer-Kowalski, 2011 



The promise of 
resource efficiency 

There may be ways decouple 
environmental impacts and resource 
use from economic growth… 
 … while avoiding burden 

shifting between countries, 
generations, and trade-offs 
between impact categories and 
life cycle stages. 
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Steering Committee –  
a broad partnership 

 

 

 

 

 

 

 

 

 Government and IGOs: Canada, China, Chile, Denmark, EC, Egypt, 
Finland, France, Germany, Hungary, Indonesia, India, Italy, Japan, 
Kazakhstan, Mexico, Netherlands, Norway, Russia, South Africa, 
Switzerland, Tanzania and USA, OECD 

 Civil Society Organisations: ICSU, IUCN, and WBCSD  

 Observers: UK 
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UNEP has focused on gaining legitimacy of the IRP, by partnering with key governments, IGOs, and NGOs.  Active support of the IRP by its partners is reflected through their financial contributions (no use of Environment Fund), their participation in Biannual meetings, and their support in outreach (eg Decoupling report was launched by Germany, South Africa, EC.)



Achievements 

Five Assessment Reports launched 
Oct 2009: Assessing Biofuels 
May 2010: Metals Stocks in Society 
June 2010: Priority Products and Materials 
May 2011: Decoupling 
May 2011: Recycling Rates of Metals  



Key findings on resource use and 
economic growth 

GDP grew faster than global 
material extraction in these 
four categories 
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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.



Key findings on resource use and 
economic growth 

Resource use / capita increasing 
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Another useful concept in addressing decoupling is the metabolic rate, or resources being used per capita.  These rates can also be applied globally, as shown here.  The key point in this graph is that income has grown far more rapidly than any of the resources, and biomass has even decreased.  The latter indicates absolute resource decoupling, when less of a resource or resource category is being used.
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Key findings on resource use and 
economic growth 
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Note that this is a log-log graph.  In a linear graph, resource use tends to level off as GDP grows. This shows that at high levels of income, there is a wide difference between the most resource intensive and resource efficient economies.  Countries at earlier stages of their development trajectory can take lessons learned from the more resource efficient economies, rather than following the resource intensive economic growth paths.




Increasing trend holds across 
expenditure categories 

 

Carbon 
footprint also 
increases 
with income 



Cross-sectional analysis  
of carbon footprints: 0<ɛ<1 
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Construction
Shelter
Food
Clothing
Manufactured products
Mobility
Service
Trade

  
GHG footprint 

elasticity 
Construction 0.74 

Shelter 0.65 
Food 0.29 

Clothing 0.79 
Manufactures 0.88 

Mobility 0.83 
Service 0.55 
Trade 0.88 

 

Elasticity of 0.73 
implies that if 
income increases 
with 100%, GHG 
emissions increase 
with 73% 



Energy use across household 
income groups also shows relative 
decoupling 

 

Lenzen et al, Energy Economics 



Key empirical finding: relative but 
not absolute decoupling 

 We see a relative decoupling: resource 
use grows, but slower than GDP 

 Many studies support this finding: 
across countries, within countries, 
longitudinal and cross sectional studies 

 There is no demonstration of absolute 
decoupling: growth has always required 
increased resource inputs 



Resource prices now  
considered volatile 

Key findings on resource use and 
economic growth 
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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.




Key findings on resource use and 
economic growth 

Declining Ore Grades, 
means more intensive 
mining 
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An indirect indicator of  environmental impacts of minerals at the extraction phase is the grade of the ore extracted over time.  As the grade declines, more land is disrupted, more water  is used or polluted, and more energy is required.  The ore grades of nickel and copper mines from 5 countries show this trend clearly over the past 125 years.  The trends are clear:  Mineral ores will become increasingly expensive to mine, unless new sources are found; but the places that are the most promising have already been explored..  




Decoupling of cereal production from land 
area – but at the expense of more fertilizer use 
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The area of land harvested for cereals has hardly changed in the past 50 years, even though production growth has outpaced the increase in population.  In principle, this means the world has more food per person today than it did 50 years ago; but the distribution is far from equal, leaving almost a billion people malnourished.  Much of the yield increase is due to chemical inputs, especially nitrogen, which is having significant negative impacts on aquatic ecosystems; but harvested area has been coupled, an example of tradeoffs between resource intensity and environmental impact. 

Gutes, aber zugleich zwiespältiges Beispiel von Entkoppelung von Ressourcennutzung und Umweltwirkung:  trotz höherer Ernten kann die Menge des agrarisch genutzten Landes sinken – aber um den Preis der Steigerung eines anderen Ressourcenverbrauchs, nämlich minerlaische Dünger. 




The majority of 
specialty metals have 
recycling rates lower 
than 1%! 

Key findings on metals: 
Opportunities for recycling 
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The majority of metals have recycling rates lower than 1%.



only possible  
with decoupling 

Key findings on resource use and 
economic growth 

Rethinking growth to include 
materials might help 
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Many new forms of  development are being discussed, at many levels.  This chart shows at distinguishes between development (improvements in well-being plus material economic growth), maldevelopment (material economic growth with no improvements in well-being), underdevelopment (no material economic growth and no improvements in well-being), and sustainable development (improvements in well-being plus non-material economic growth). Sustainable development is considered possible in only two situations: increasing quality of life with non-material growth (but no net material growth) and zero-growth economies (no economic growth at all). 




• At present, consumption growth outstrips decoupling, 
leading to an increase in absolute resource consumption  

• There are substantial opportunities for increases in 
resource efficiency 

• There is often a trade-off between different resources 
and environmental impacts => Long-term efficiency 
limits? 

• Focus on decoupling well-being from resource 
consumption 

 

Key findings 
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