
Andy Haines 



CO 2 over the last 650,000 years 



Fossil Fuel CO2 Emissions compared to  
IPCC Marker scenarios used for climate projections 

Updated from Le Quéré et al (2009) Nature Geoscience, using Marker scenarios 
modified from Raupach et al. PNAS (2007) 
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Projected growth in  
GDP by the IMF,  

and -1.0 to -1.7 %/y improvement 
in carbon intensity 

of the economy  
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2010 projected growth rates.Based on a 4.8% growth rate of global Gross Domestic Product and the long term 1.7% annual improvement of the carbon intensity of the economy.



2010 – a harbinger of things to come?  
Pakistan floods ~ 20 m affected   
Chinese floods  ~ 12m displaced   
Russian  drought  and fires –wheat harvest down ~ 30% 

Record temperatures in 17 countries. 



Barriers to policy change 
Vested interests 
Organised denialism 
Political short-termism 
Divided public opinion 
Perception that change is 

expensive and difficult 

 



Supported by a consortium of funding bodies coordinated by the 
Wellcome Trust 
Department of Health NIHR, Economic and Social Research Council, Royal College of 
Physicians, Academy of Medical Sciences, US National Institute of Environmental Health 
Sciences and  WHO 
 
Involving over 50 researchers from UK, USA, India, Canada, 
Australia, Spain, France, New Zealand, WHO Geneva 
 

The Task Force on Climate Change Mitigation  
and Public Health 



Approach  
1990 
emissions 

2030 
~50% cut 

2050 
80% cut 

• Health effects in 2030 of 
GHG reductions consistent 
with 80% reduction in 
industrialised countries 
(50% global reduction) by 
2050 

• Mapping of pathways from 
GHG reduction strategies to 
health 

• Case studies to illustrate 
health effects in 2010 
population under different 
future scenarios in high and 
low income settings 



Health co-benefits of the ‘low-carbon’ economy 
(Lancet series 2009) 

Through policies in several sectors e.g. 
 Housing 
 Transport 
 Food and agriculture 
 Electricity generation 



Impacts  
 

Reduced exposures e.g. to fine 
particles, radon, cold, mould, tobacco 

smoke 

Premature deaths averted ~ 5400/ year 

Mt-CO2 saved (vs 1990) 55  

Benefits of  household energy efficiency in the UK 
(combined insulation and ventilation control  improvements)   
( Wilkinson et al 2009) 
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Setting Intervention Time course Principal 
exposures 

Main outcomes 

UK 

Changes to: 
insulation, 
ventilation 
control, fuel 
source,  
temperature 
setting 

 
2010, with and 
without 
intervention 

Particles 
Radon 
Tobacco smoke 
Mould 
Temperature 
(cold) 

Cardio-
respiratory 
disease 
Lung cancer 
Cold-related 
death 

UK Household energy 



Particle pollution over Asia – much in the form of 
black carbon from cookstoves 

 
(2004-5 data from Scripps Institution of Oceanography, UC San 

Diego)  

…and in India 



Health and GHG benefits of Indian improved 
stove programme -150 m over 10 years 
 Wilkinson P Smith KR et al 2009  

• 2 Million premature 
deaths averted (mainly 
women and children)  

• Reductions in black 
carbon, methane, ozone 
precursors ~ 0.5-1.0 
billion tonnes of CO2 eq 
over the decade 

• Cost <$50 per household 
every 5 years 



IPCC 2007: Figure 5.4: Historical and projected CO2 emission from transport 
by modes, 1970–2050 Source: IEA, 2005; WBCSD, 2004b. 
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Figure 5.4: Historical and projected CO2 emission from transport by modes,1970–2050Source: IEA, 2005; WBCSD, 2004b.



Urban Transport Pathways modelled:  
London and Delhi 



London travel patterns 



0 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

Lower Carbon Driving Increased Active Travel Combination 

DA
LY

s p
er

 m
ill

io
n 

po
pu

la
tio

n 
Health benefits in London:  
alternative scenarios 



Change in disease burden Change in premature 
deaths 

Ischaemic heart 
disease 

10-19%  1440-2210 

Cerebrovascular 
disease 10-18% 870-1270 

Dementia 7-8% 200-250 

Breast cancer 12-13% 200-210 

Road traffic crashes 19-39% 50-90 

Health effects by disease (London) 



James Jarrett, James Woodcock, Ulla K. Griffiths, Zaid Chalabi, Phil Edwards , Ian Roberts , Andy 
Haines Lancet 2012  



James Jarrett, James Woodcock, Ulla K. Griffiths, Zaid Chalabi, Phil Edwards , Ian Roberts , Andy Haines Lancet 2012  

 James Jarrett, James Woodcock, Ulla K. Griffiths, Zaid Chalabi, Phil Edwards , Ian 
Roberts , Andy Haines Lancet 2012  



Electricity Generation in EU, India, China  

Comparison calculated:  Deaths due to particulate 
air pollution from electricity generation, and costs. 

2030 business as usual (BAU) 

Vs 

2030 with global mitigation target (carbon 
trading) 

 
More renewables 

More nuclear 
Some coal with carbon capture and storage 

Less coal otherwise  



Reductions in emissions of CO2 from electricity in 
2030 (full trade approach) in millions of tonnes 



Premature Deaths Avoided in 2030 



New technologies for clean energy 
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Within 6 hours, deserts receive more energy than the world uses in a year. 



Food and Agriculture Sector 

• Source of 10-12% of global greenhouse-gas emissions 
 
• Change in land-use (eg. deforestation) significant contributor 

to global emissions (adds further 6-17%) 
 
• Total emissions from sector set to rise by up to 50% by 2030 
 
• Four-fifths (80%) of total emissions in sector arise from 

processes involved in livestock production 



We are using grains to 
feed animals ! 



Past and projected meat 
production 
in developed and 
developing 
countries from 1970 to 2050 

Source: FAO 
(2006a) and FAO 
(2006b). 



Estimates of total greenhouse-gas emissions for livestock 
products in the UK 

*Tonnes of 
CO2e per 
tonne of 
carcass mass 
or equivalent. 

Not including emissions resulting from global change in land use  

CO2e=carbon dioxide 
equivalents  



             Food and Agriculture Sector 

 
 

 
 
 
 
 
 

 80% of total emissions in sector from livestock 
production 

 Reducing animal source saturated fat by 30 % in the 
UK could reduce heart disease deaths by ~ 15% (~ 
18,000 premature deaths) and a similar % in São 
Paulo, Brazil 



Research on health impacts of biofuel policies 
Biofuel inputs by product: 
 
 Biodiesel: animal tallow, vegetable oils (soy, corn, canola, 

sunflower, palm, cottonseed), recycled greases 
 
 Ethanol: starches (corn, other grains, potatoes), sugars 

(sugar cane, sugar beets), biomass 



                                 Conclusions 

  
     Policies that address both public health and climate 

change are more attractive than focusing on either 
in isolation. 

 
 
    The health gains associated with climate change 

mitigation policies should  feature in Climate Change 
negotiations 

 
     A ‘low carbon’ world  should be a healthier world 
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