
strings are thought to form, we get the 
helium analogy - vortices. Bingo. 

Meanwhile, your domestic equilibrium 
has been upset by contemplating our temeri­
ty in extrapolating a few millilitres of super­
fluid to the scale of the Universe. It seems 
only our duty to put minds at rest and 
restore conjugal bliss. Right, point out to 
him - very gently - that when the 
Universe underwent this transition, it was 
probably no bigger than a golfball. 
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Costing the Earth 
SIR - Caldeira 1 criticizes the Economic­
Damage Index2 for using discounting to 
compare the monetary value of damages 
incurred at different times. Although 
discounting can appear easy to ridicule, 
one must account for the opportunity 
cost of resources3• 

When investment opportumtles exist, 
society can reallocate social costs over time. 
Consider Caldeira's second example: if, as 
implicitly assumed in the example, the value 
of an extinction V (the maximum value of 
resources society would willingly sacrifice to 
prevent it) is independent of the date, num­
ber and identity of species lost, and addi­
tional investments yield 3% per year social 
return, the time path of social costs associat­
ed with losing 10 species in 78 years can be 
exchanged for a path where a cost of 
lOV(l.03)-78 = 0.997Vis incurred today for 
investment, with the proceeds used to offset 
the value of the species loss in 78 years. In 
these conditions, losing 10 species in 78 
years is not worse than losing one today, as 
the timing and magnitude of social costs of 
the former can be made equal to those of 
the latter if desired. 

Conversely, if one refuses to save one 
species today because the resources so used 
could be invested to save 10 species 78 years 
later, should not one subsequently refuse to 
save the 10 species because the resources 
could then be reinvested to allow 100 
species to be saved in another 78 years?4 

Discounting is properly applied to the 
monetary value of changes5 and is not 
applicable when tradeoffs cannot be made 
between environmental damages and other 
resources. One might choose to put bio­
diversity outside the bounds of economic 
analysis, setting constraints on species loss 
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that may not be violated regardless of the 
cost in other resources, but such an approach 
leaves open the question of how to set the 
constraints. 
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The p53 gene from 316 breast cancer pa­
tients was sequenced using ALF automated 
sequencing technology. (Bergh j.. Norberg, 

T .. Sjogren. S .. Lindgren A . Holmberg, L 
"Complete Sequencing of the p53 Gene ... " 

Nature Medicine 199S; I 0: I 029- 1034.) 
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