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Observed and expected 
impacts of climate change
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Eleven of the last twelve years rank among the twel ve 
warmest years in the instrumental record of global 

surface temperature

50 years    0.128 oC
100 years    0.074 oC

Period        Rate

Changes in global average 
surface temperature
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Some observed extreme events

Rainfall, Mumbai (India), 2005: 
1 million people lost their homes

Cyclone Nargis, Myanmar, 2008: 
100 000 estimated deaths

Droughts, Mongolia, 1999 to 2002: 
70% of grassland affected; 
12 million livestock killed 

More than 90% of the deaths related 
to natural disasters occur in developing countries

Hurricane Wilma, Mexico, 2005: 
95% of the tourist infrastructure 
seriously damaged



5IPCC

Key vulnerabilities in Latin America

Semi-arid vegetation will tend to be replaced by 
arid-land vegetation

There is a risk of significant biodiversity loss
through species extinction in many tropical areas 

Productivity of some important crops is projected 
to decrease and livestock productivity to decline, 
with adverse consequences for food security

Changes in precipitation patterns and the 
disappearance of glaciers are projected to 
significantly affect water availability for human 
consumption, agriculture and energy generation
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People exposed to increased water stress by 2020:

� 120 million to 1.2 billion in Asia 
� 12 to 81 million in Latin America
� 75 to 250 million in Africa

Expected impacts on poor regions

Possible yield reduction in agriculture:

� 30% by 2050 in Central and South Asia
� 30% by 2080 in Latin America
� 50% by 2020 in some African countries 

Crop revenues could fall by 90% by 2100 in Africa



7IPCC

The urgent need 
for mitigation
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Stabilisation scenarios

Stabilization
level 

(ppm CO 2-eq)

Global mean 
temp. 

increase 
(ºC)

Year CO2 

needs to peak

Change in global 
CO2 emissions in 

2050 
(% of 2000 
emissions)

445 – 490 2.0 – 2.4 2000 – 2015 -85 to -50

490 – 535 2.4 – 2.8 2000 – 2020 -60 to -30

535 – 590 2.8 – 3.2 2010 – 2030 -30 to +5

590 – 710 3.2 – 4.0 2020 – 2060 +10 to +60
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Mitigation measures would induce 0.6% gain 
to 3% decrease of GDP in 2030

Stabilisation 
levels

(ppm CO2-eq)

Range of GDP 
reduction

(%)

Reduction of 
average annual 

GDP growth 
rates

(percentage pts)

445 - 535 < 3 < 0.12

535 - 590 0.2 – 2.5 < 0.1

590 - 710 -0.6 – 1.2 < 0.06

Costs of mitigation in 2030
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GDP without 
mitigation

GDP with 
stringent 
mitigation

2030

GDP

TimeCurrent

Mitigation would 
postpone GDP 
growth by one year 
at most over the 
medium term

Cost of mitigation 
in 2030: max 3% 
of global GDP

Impacts of mitigation on GDP growth

Schematic graph
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Energy-related challenges
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Carbon dioxide emissions
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-2Global atmospheric 
concentrations of 
greenhouse gases 
increased markedly as a 
result of human activities, 
with an increase of 
70% in 1970-2004
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Global anthropogenic GHGs (2004)

Energy-related GHG
emissions, mainly from 

fossil fuel combustion 
for heat supply, 

electricity generation 
and transport, account 
for around 70% of total 

emissions including 
carbon dioxide, 

methane and some 
traces of nitrous oxide

CO2 (fossil fuel use)
56.6%CO2 (other)

2.8%

CO2 (deforestation, 
biomass decay, etc)
17.3%

CH4

14.3%

N2O 
7.9%

F-gases
1.1%
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Observed oilfield decline rates
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Source: International Energy Agency, World Energy Outlook 2008
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1.6 billion people lack access to electricity 

1.6 million die every year from indoor pollution due 
to the use of traditional fuels for cooking and heating



16IPCC

Potential and benefits 
of energy efficiency 

and renewable energies
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Investment needs in energy

� This would be offset by the reduced investment 
requirements resulting from improved end-use efficiency

Initial estimates show that returning global energy-related CO2
emissions to 2005 levels by 2030 would require a large shift in 
investment patterns , although the net additional investment 
required ranges from negligible to 5-10%

60-80% of GHG reductions would come from 
energy supply & use and industrial processes
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Reductions in energy-related CO 2
emissions in IEA scenarios
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Source: International Energy Agency, World Energy Outlook 2008
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Generating costs of renewable energy technologies
(IEA Reference scenario)
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The costs of power generation from renewables are set to fall 
in response to increased deployment, which accelerates 
technological progress & increases economies of scale  

Source: IEA, World Energy Outlook 2008
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CO2 emissions from air transport (IATA targets)

Biomass: the largest opportunity to reduce CO 2
emissions from aviation over the long term

Source: International Air Transport Association, 2009
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Global investment in renewable energy 

Source: REN21, 2009
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Despite global recession, investments in renewable energies 
in 2008 increase by 5% from the 2007 record

Emerging countries play a major role in the manufacture and 
installation of renewable energy
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The renewable energy 
industry already generates 
more jobs than the fossil fuel 
industry*

Benefits of renewable energy for employment 

Renewable-energy technologies are more labour-intensive 
than conventional technologies for the same energy output

For every million US$ investment (over ten years):
� Wind-energy generates 5.7 person-years of employment;
� Solar PV: 5.65 person-years;
� Coal industry: 3.96 person-years

*Source: UNIDO, 2009
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Policy landscape

Policy targets for renewable energy exist in at least 73 countries1

Sources: 1) REN21, 2009    2) ADEME, 2005

At least 64 countries some type of policy to promote renewable 
power generation 1

63 countries have enacted energy efficiency policies2

� Fastest growing policy: labelling & minimum 
energy performance standards 

Mexico ’s new 2008 renewable energy law established an $800 
million fund, partly to finance renewable energy projects1
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Around the world, governments have allocated more than 
US$ 470bn in fiscal stimulus to key climate change 

investment themes

*Only central EU recovery plan

Green stimulus regional ranking 
(bn US$, 2009)

Source: HSBC/The Global Compact, 2009
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Be the change you want to see in the world

A technological society has two choices. First it can wait 
until catastrophic failures expose systemic deficiencies, 
distortion and self-deceptions…
Secondly, a culture can provide social checks and balances 
to correct for systemic distortion prior to catastrophic failures.


