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Summary
• Climate change science   
• Impacts on MDGs in Asia Pacific
• Bad news: emissions rising
• Good news: solution exist
• Challenge of 2nd industrial revolution
• Will this happen? - it depends on Asia
• Asian public opinion
• China, India, Indonesia, Thailand
• Conclusions



Science: 10 year window for action
• Human induced greenhouse effect raising temperatures
• Greenhouse gas (GHG) emissions raise concentrations in atmosphere 

which raise temperatures 
• Carbon cycle as gases are produced and then absorbed  
• 1 degree rise: already almost reached   
• 5 degree rise: Business as usual: emissions double by 2050, 
• Huge impact: difference between now & Ice age 5 degrees 
• Tipping points if greenland melt (7 m sea rise?), permafrost thaws, ocean 

absorption slows
• 3 degrees: keep emissions constant (ie stop doubling): but still 

temperature higher than for 100,000 years, so dangerous  
• 2 degrees: reduce emissions by half by 2050 

EU, Japan, Canada target, US “consider seriously” 
• 10 year window of opportunity for action ie by 2017 we should know if 

MDG gains for 2015 will last



Rapid rise in the stock of Carbon Dioxide in the 
atmosphere post 1850: 

Source: IPCC TAR (slide taken from Hadley Centre)



Emission scenarios

4.9 to 6.1855-1130+90 to +140 (current 
trends)

4 to 4.9710-855+25 to +85

3.2 to 4590-710+10 to +60

2.8 to 3.2535-590 (doubling 
pre-industry level)

-30 to +5% (approx 
constant emissions yr 2000)

2 to 2.4445-490-85 to -50%

Temperature 
change
(above pre-industrial level at 
equilibrium)

Concentrations

(C02 equivalents)

Emissions  

(yr 2050 relative to 2000)



To stabilise at below 550 ppm, emissions 
must start to fall soon & developing countries 

must be part of the solution

Business as usual 

(A2)

Source IPPC



Asia Pacific climate impacts

• Dramatic impacts on MDGs
• Floods and drought (eg India and agriculture 

decline)
• Storm surges and cyclones (eg Bangladesh, 

Pakistan, Philippines, Pacific)
• Glacial melt: floods in wet season, less water in 

dry season (eg Nepal), glacial lake outburst (eg
Bhutan), India: 40% of Ganges from glaciers

• Infrastructure, development investments at risk (eg
Nepal and Bangladesh)



Climate Risks to MDGs
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India: more heatwaves and floods

Decrease in rainy days and 
increased dry spells

More intense rainfall                     
Stronger tropical cyclonesBUT



Increased vulnerability of coastal areas and deltas

Delta regions in South, 
East and Southeast Asia 
are at greatest risk to 
flooding from both sea
and rivers



Vulnerability to sea level rise (Preston et.al. 2006)

Threats to coastal systems and small islands

• Erosion

• Inundation and 
storm surges

• Stress on wet-
lands, marshes
and mangroves

• Coral bleaching

• Shrinking fresh-
water lenses

• Invasion of non-
native species

• Threats to critical
infrastructure

Areas below 20m
(coastline)



Glacier melting in the Himalayas 

Retreat of the Gangotri Glacier terminus 
between 1780 and 2001 [ Source: NASA 
EROS Data Centre, 2001]

• Rock Avalanches

• Glacier Lake Outburst Flows

• Less water downstream
in the dry season

• More flooding downstream 
in the wet season

• Long-term overall reduction 
of water supply

Receding of 7,3 m per 
year between 1842 and 
1935; 23 m per year 
between 1985 and 2001



Climate Change – Adaptation:  Bhutan Glacier Lake Outburst



Climate Change – Development aid at Risk

(source: van Aalst, 2004)



Bad news – emissions rising
• Global emissions set to double by 2030  

(39 GtCO2e in 2000 to 40-70 GtCO2e by 2030)
Need to be cut by 50% by 2050 (2 degree rise)
Kyoto countries should cut by 5%, on track 

• Metric of measurements
– energy use and land use change (eg forestry) 
– historical versus annual
– total versus per capita 

• Over 50% energy related, 18% land use 
• Asia one third of total emissions
• China soon largest, Indonesia 3rd largest? 



Global emissions of greenhouse gases 
come from a wide range of sources

Source: World Resources Institute. 2000 estimate.  

Energy –
25.6 Gt
(61%)
Consuming 
fossil fuels

Land Use 
changes 
7.6 Gt (18%) 
primarily 
deforestation

Agriculture 
5.6 Gt
(14%)
mostly from 
soils & 
livestock

Electricity & 
Heat 
Generation

Transport

Industry
Other 
energy

All GHG in CO2 equivalent
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Although current emissions per capita are 
higher in developed countries
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Good news – solutions exist, but 
needs 2nd industrial revolution

• Electricity production & consumption (70% of cuts)
– efficiency 
– renewables
– clean coal (carbon capture and storage)
– nuclear (under debate)

• Industry: efficiency, recycling, new technology
• Transport: fuel efficiency, biofuels debate, airlines

• Land use: 18% emission, low cost, science debate
• Consumers must demand new technology

• Producers must supply new technology
• Government must encourage demand and supply 



Challenge of 2nd industrial revolution:
government role

• Standards (energy, transport)
• Incentives for private sector: Carbon Price
• Govt support for Research & Development
• International agreement & targets – covering 

as many countries as possible (reductions 
easier, signal to consumers and producers)



Standards and Regulations
• Faster technical change: global car ownership 

rise 5% a yr, US Congress 25% fuel gains  
• New products: EU and Australia want to phase 

out old style lightbulbs within 10 years
• Minimum demand: Renewable requirements by 

EU, many US states, China and India
• New technology: EU wants to mandate clean 

coal for all power plants in EU by 2050
• Legally binding framework: UK climate act



Incentives: carbon price

• Climate change “world’s biggest market 
failure”: no cost for carbon emissions

• Carbon price needed: tax or trade system
• Fuel price rises make emissions costly
• A carbon price of $20-50$(tCO2e)would 

make most key technologies viable
• 20$: US, gas price up 6%, electricity 14% 
• China sells carbon at about $10 (tCo2e)
• Norway has carbon tax of $50 (tC0e)



Government support for R & D
• R&D is a public good (nationally and globally)
• Risky investments eg Carbon capture 
• Huge 30 yr fall renewable cost:wind $2kWh to 7c KWh

• Actual spend on energy R&D has been falling
• Now changing ($100 billion 2006),  still 10%
• Public-private partnership, tax breaks, subsidies
• China-EU partnership
• Danger of perverse subsidies (US subsidy for 

ethanol biofuels only little emission reduction)  



Climate Agreements: targets
• Free rider problem
• United Nations Framework Convention on Climate 

Change : 1992 agreed, 191 countries ratified (includes US), 

• Kyoto Protocol , 1997: 173 countries (not US, Australia)
– Annex I (rich): reduce emissions 5% (by 2012 from 1990)
– Annex 2 (developing) countries no targets
– Market approach: trade among Annex 1 countries (eg EU)  

Annex 1 buy from Annex 2 (Clean Development 
Mechanism

• Future Protocol to cover 2012 onwards?   Denmark 2009?
• But some countries without targets are acting (eg US, China)
• All countries with targets may not achieve (eg Japan) 



Will countries take these steps? 
• Need to cut emissions by 50% by the year 2050

• EU 20% reduction by 2020 (30% if others join)
• Carbon neutral (Sweden,Norway) 

• Canada, Japan agree, even Australia shifting
• California shifts, US private sector  & US admin shift

• G8 outcome: EU, Japan and Canada: halve 
emissons by 2050, US “seriously consider” 

• More countries agree, reductions less costly

• Global agreement depends on Asia



Will Asia join?
• China and India govt resisting emissions targets
• But China tough efficiency, renewable targets
• India government less convinced
• Growing impacts of climate change

– Recent drought and floods in India

• New sources of Funds
– Indonesia lobbying for “avoided deforestation” funds
– China in 2006 got $2.5 billion from EU (= 20% of FDI)

• New export markets
– China’s richest man owns SunTech value $5 billion

• Changing public opinion
– poll in China & India: 62% accept emission targets



Asian public opinion 
• Climate change “serious problem”

– 80% China, 90% India, 76% USA

• Country too dependant on fossil fuels
– 63% China, 72% India

• Government should do more on climate change
– 97% China, 93% India, 

• Government do more to increase solar/wind
– 80% China, 90% India

• Government should act to increase hybrid cars
– 64% China, 93% India

• Do you switch to off lights when leaving room
– 92% China, 89% India 



China

• Standards: Tough national targets
• Incentives: Huge CDM market
• Govt support for R&D: many pilots eg Dongtan

sustainable city
• Internationally agreed reductions: resistance?
• Strengths: strong national political commitment
• Weaknesses: weak Provincial implementation, 

focus on immediate consumption



India

• Standards: eg improved power plants
• Incentives: biofuels and CDM
• Govt support  for R&D: renewables
• Internationally agreed reductions: 

resistance?
• Strengths: strong public concern, dynamic 

private sector
• Weaknesses: political challenges of 

energy reform



Other Asian countries
• Indonesia: 3rd largest emitter if forest sinks 

included, host of Bali December COP, wants 
to highlight avoided deforestation, strong 
political commitment, but vested interests

• Thailand: environmental “Buddhist” approach 
of current regime:
– Industry minister: now global leader in 1 tonne pick-ups 

and now must be top in environment friendly vehicles
– Rice farms must cut methane emissions
– Energy efficiency regulations for bulbs and mobiles



Conclusions: will China & India 
lead low carbon revolution?

Leadership:
Strong support from general public
Dynamic domestic private sector and 
international investment, 
some govt support & tradition of govt led R&D

Challenges: 
Legacy of heavy fossil fuel dependence
Focus on immediate consumption needs
International competition?


