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Total Population of the World in Billions

Source: IIASA

Middle Class*

*Middle class here 
defined as daily per 
capita spending of 
between $10 and $100 
in PPP terms



21st Century Challenges
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MGI Commodity Price Index (years 1999-
2001=100)

Source: McKinsey Global Institute 2011



Global Food Demand 

Source: FAO



Crude Oil Price versus Crude Oil Production 
from 1998 to present

Source: Murray,  J. and King, D. (2012) Oil’s Tipping Point has Passed, Nature, Volume 481, 433-435



Sea Level and Temperature Measurements

Source: Met Office & Proudman Oceanographic Laboratory Liverpool 



Observed change in annual precipitation over land



Global climate system trends





Surface ocean CO2 and pH





Cumulative total anthropogenic CO2 emissions from 
1870 (GtCO2)



Non-OECD
OECD

Emissions off track in the run-up 
to the 2015 climate summit in France

Cumulative energy-related CO2 emissions

Non-OECD countries account for a rising share of emissions, 
although 2035 per capita levels are only half of OECD
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UK Policy

• 80% CO2 reduction by 2050

• Defossilise the grid by 2050

• Transfer the surface transport sector onto the grid 



UK electricity generation capacity



Incremental capital investment in energy infrastructure





fuel’s carbon footprint
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Reducing Emissions: Road Transportation



First appearance  of major technologies in order of 
increasing effective carbon price





Cities are on the frontline

Nexus of challenge is 
the city - cities in 
developing world 
face steepest 
challenge

95% of the increasing 
urban population will be 
in developing countries –
mainly in smaller cities



The engine of energy demand growth 
moves to South Asia

Primary energy demand, 2035 (Mtoe)

China is the main driver of increasing energy demand in the current decade, 
but India takes over in the 2020s as the principal source of growth
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“Circular Economy”

Source: Ellen MacArthur Foundation



Personal Urban Mobility

left: Gordon Murray Design T25 right: C. Borroni-Bird (GM)  in O.R. Inderwildi & D.A. Kind (Eds.), ‘Energy, Transport & the Environment, Springer 2012
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An energy boost to the economy?

Share of global export market for energy-intensive goods

The US, together with key emerging economies, increases its export market share 
for energy-intensive goods, while the EU and Japan see a sharp decline
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People vs. Cars: Bogota

Source: Courtesy of Enrique Penalosa


