
$25 billion (1% of the world's annual ener- 
gy budget) should be spent on research and 
development to remove any lingering 
doubts. 

This may seem an expensive insurance 
premium, but no price can realistically be 
set on the importance of confronting what is 
likely to be the major challenge of the 2 1st 
century. The recent experience of Califor-
nia suggests what consequence to an ener- 
gy-dependent world could result from our 
collective failure to meet this challenge. 
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gy, 1980-90 

References and Notes 
1. 	 U.K. House of Commons Energy Committee, 6th Re- 

port: Energy Policy Implications of the Greenhouse 
Effect, HMSO 192, vols. 1 to 111, 4.7.1989. 

2. Royal Society and Royal Academy of Engineering, 
Nuclear Energy-The Future Climate, June 1999 
(www.royalsoc.ac.uk/policy/index.htmI); The Role of 
the Renewables Directive in Meeting Kyoto Targets, 
October 2000 (www.raeng.org.uk/Statements/State-
ments.htm). 

Health Impacts of 

Climate Change 


O N  3 APRIL, THE NATIONALACADEMY OF 
Sciences (NAS) released a report on the 
potential impacts of climate change on in- 
fectious diseases entitled "Under the 
Weather: Climate, Ecosystems, and Infec- 
tious Disease" (1).News articles on the 
report implied that the study findings con- 
tradict or at least are much less alarming 
than those recently reported from the In- 
tergovernmental Panel on Climate Change 
(IPCC) (2)(released 18 March). This gen- 
eral conclusion is inappropriate, for a 
number of reasons. 

First, the two studies had a different pur- 
pose. The NAS study is foremost an assess- 
ment of the capability of predictive models 
and early warning systems to forecast infec- 
tious diseases. The main purpose of the 
IPCC study was to review the peer-reviewed 
and published literature on the entire range of 
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potential health impacts of global warming 
and to assess both the severity of that threat 
and the state of the science about human 
health impacts from climate change. 

Second, the scope of the two reports is 
significantly different. The NAS study 
centers on infectious diseases only. IPCC 
experts, on the other hand, reviewed stud- 
ies that examined the actual (that is, his- 
torically observed) and potential impacts 
of climate variability and change on many 
aspects of human health, including heat 
stress, air pollution, health threats from 
storms and floods, and infectious diseases. 

Third, the IPCC emphasis on vulnera- 
bility and adaptation is stronger than that 
in the NAS report. Both the IPCC and the 
NAS reports, however, go beyond a mere 
discussion of the direct links among cli- 
mate, the environment, and health. Each 
report places potential health impacts into 
the broader context of societal capacity to 
cope with health challenges of any source. 

Having clarified the differences between 
the two reports, it is instructive to compare 
the key findings of both, revealing signifi- 
cant congruence. The health experts writing 
the NAS and IPCC reports agree that a 
changing climate affects the spread of infec- 
tious diseases and that the geographic range 
of infectious diseases such as malaria and 
dengue fever might expand. Both reports 
note that vulnerability and the ability to cope 
with the threat from infectious diseases ulti- 
mately detennine the severity of the impact 
on human populations. They also acknowl- 
edge that, although we know that climate 
change affects the spread of infectious dis- 
eases, the world health community cannot 
yet predict when or where exactly this will 
happen or how large the threat of these dis- 
eases will be to particular populations. 

However, there is a strong sense in both 
reports that the uncertainties related to the 
health impacts of climate change warn us 
that we should take the issue seriously. Nei- 
ther suggests that the inability to predict ex- 
actly when and how infectious diseases will 
spread should be used as an excuse for inac- 
tion on human health or climate change. 
Mitigating climate change through emission 
reductions will reduce a significant source 
of health stressors, while limiting the extent 
to which disease vectors and ggents are 
forced into unknown territory. Likewise, 
common sense preventive actions such as 
better sanitation. access to health care. and 
new vaccines i d  drugs will strengtheA the 
capacity of populations to contain the 
spread of infectious diseases or to treat 
them more effectively when they occur. 
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