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Challenge

• Impact (I) is a function of 
– Population (P) 
– x Affluence (A)
– x Technology (T)

• P increases globally with 50 pct. from 6 til 9 
billion in 2050

• Asia: affluence projected to increase with a 
factor of 4 (2020)

• Need for factor 5-6 cleaner technology



Global CO2-emissions

• USA: 17%
• China: 26%

• EU-15: 10%
• Russia: 5%
• Japan: 4%
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World Energy Outlook 2007:



Role of peaking oil prices ?



US subprime lending

• Record-low interest rates had combined with ever-
loosening lending standards to push real estate
prices to record highs

• Subprime mortgage loans
– Teasers: special low interest rates for first 1-2 years
– ARM’s: Adjustable-rate mortgages
– resulting ’balloon payment’ for lenders vulnerable to 

interest rate increases

• Mid-2006 inflation fears caused interest rate 
increase - and drop in home sales





EU: Energy prices and inflation



Euro-zone economic
performance criteria

• Purpose: price stability

• Ratio of budget deficit to GDP < 3%
• Ratio of gov. debt to GDP < 60%

• Inflation < 2%
– actually <+1,5% of 3 best performing
– currently: max. inflation is 1%



Challenge: 
improve resource productivity





… declining raw material prices



Schumpeter’s innovation theory

• competitiveness is more than simple price 
competitiveness; to maintain and improve 
the real income of a country (OECD, 1992)

• to mobilise a technological advance and 
maintain it against ’waves of creative 
destruction’

• innovation is a creative process, driven by 
expectations, with uncertainty, requiring 
entrepreneurs with personal imagination



Quality index for economic activities 



Japan in Schumpeters path: SO2



pioneer of 
wind energy
(1897)
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Energy export in EU-15 (2008)





Dutch energy transition process







Danish projects for green technology



South  Korea: 5-yr plans for green growth 




