Incorporating climate change




Poblem  [Agent

Climate change
Ozone depletion
Species extinction

Fishery desfruction
Deforestation
Land degradation

Depletion of natural
resources

Greenhouse gases
Emissions of CFCs
Loss of habitat

Over-fishing

Unsustainable agriculture
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Crops

Over-exploitation
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Climate Model Runs With/Without Greenhouse Gases

Global Temperature Anomalies

from 1890-1919 average

Observations
Matural (volcanic+solar)

Anthropogenic = Natural (volcanic+solar+ghg+sulfates+ozone)
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http://www.youtube.com/watch?v=f3_CYdYDDpk

Commeodity prices have increased sharply since 2000, erasing all the

declines of the 20th century
MGl Commodity Price Index {(years 1999-2001 = 100)°
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1 See the methodology appendix for details of the MG Commodity Price Index.

2 211 prices are based on average of the first eight months of 2011.

SOURCE: Grlli and Yang; Stephan Piaffenzeller; World Bank: Intemational Monetary Fund (IMF); Organisation for Economic
Co-operation and Development (JECD); UN Food and Agricutture Organization (FAD); UN Comirade: McKinsay
analysis




Scenario 1: 9 billion people: trend income growth

Scenario I: 11 billion people: trend income growth

Scenario 3: 9 billion people: incomes a uitable 2007 EU level

Scenario 4: 9 billion people: incomes at equitable 2007 EU level plus 2% growth
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e middle-class consumers
e in the global economy by 2030

and projected from 2010 —

Mmodity prices since

Ost to bring @




Exhibit E4

Fifteen groups of opportunities represent 75 percent of B Energy M Land
the resource savings B water W Steel

Societal perspective, 2030 1445 resource benefit! Average societal cost

% billion (2010 dollars) efficiency?
Building energy efficiency _ 696
Large-scale farm yields 266
Food waste
Municipal water leakage
Urban densification
Iron and steel energy efficiency
Smallholder farm yields
Transport efficiency
Electric and hybrid vehicles
Land degradation
End-use steel efficiency
Oil and coal recovery
Irrigation techniques
Road freight shift
Power plant efficiency

Other? f/

1 Based on current prices for energy, steel, and food plus unsubsidized water prices and a shadow cost for carbon.

2 Annualized cost of implementation divided by annual fotal resource benefit.

3 Includes other opportunities such as feed efficiency, industrial water efficiency, air transport, municipal water, steel recycling,
wastewater reuse, and other industrial energy efficiency.

SOURCE: McKinsey analysis
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From linear to cyclical
economy

‘cannoft turn pots
back info clay’

‘extracts fossil
uels and ores at
e end and
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e circular economy’

Ellen Macarthur
Foundation: circular
economy

airoduction fo the
KCular economy



http://www.ellenmacarthurfoundation.org/
http://www.ellenmacarthurfoundation.org/
http://www.youtube.com/watch?v=zCRKvDyyHmI&feature=player_embedded
http://www.youtube.com/watch?v=zCRKvDyyHmI&feature=player_embedded
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e ‘Buildings that,
ike trees,
oduce more

e ‘Products that,
when their useful
ife iIs over, do not
become useless
waste but can
be tossed on o
the ground to
decompose and
become food for
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Can we achieve economic growth
without using materials and energy in
such a way that is impossible within @
imited planet?

on how
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0 renewables’ success story:
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Table 10.1 Structure of the electricity power generation and distribution network in Denmark

% share | Nature of ownership

Power generation
Central generation plants 61 State: DONG, Swedish state subsidiary

Wind turbines 19 Co-ops, state, municipal and private
CHP/industrial

/auto-producers 20 Mix of private and public

Electricity distribution

Joint stock companies - state owned under DONG Energy
Co-operative companies - co-ops owned by consumers

Municipal companies - c0-0ps or joint stock state owned
Other

Source: derived from DEA 2007, p. 17.




Figure 10.1: Wind power electricity generation (MW) in
Denmark 1986 - 2009
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