
having declared that any restriction 
on energy use that inhibits economic 
growth "should be viewed with caution." 

Three things seem clear to me. 
First, growth of energy consumption 
cannot continue indefinitely.1 Second, 
by further increasing the annual emis­
sion of greenhouse gases, we are con­
tinuing a global experiment whose 
outcome is unknown. 

Third, if our activities do bring 
about changes in the global climate, 
(a) we don't know if the changes will 
be reversible, and if they prove to be, 
we don't know on what time scale; (b) 
the costs of those changes most likely 
will not fall on us, but on our chil­
dren and grandchildren. 

Two paths are possible: Either we 
continue to increase the annual produc­
tion of greenhouse gases or we reduce 
their production. With so much at 
stake, wisdom suggests that we be con­
servative and choose the path that 
leaves us in the less precarious position 
in case we choose the wrong path. 

The suggestion that a conservative 
path would "impact mainly on the 
world's poor" seems disingenuous for 
two reasons. One is that a number 
of recent reports have indicated that 
the present world path of economic 
growth is increasing the economic gap 
between the well-to-do and the poor, 
both in the US and worldwide. If 
that is true, the benefits of our pre­
sent path are increasingly being de­
nied to the world's poor. The other 
reason is that if continued population 
growth and economic growth do pro­
duce significant changes in the global 
climate, one can be quite certain that 
the impact of such changes will fall 
"mainly on the world's poor." 

The most effective way to stabilize 
emissions of carbon dioxide is to stop 
population growth. The US has the 
highest population growth rate of any 
industrialized nation, and we have 
the world's highest per capita con­
sumption of resources, especially fos­
sil fuels. Thus, one can make the 
case that the world's worst population 
problem is right here in the US. We 
have the responsibility-and fortu­
nately also the jurisdiction and re­
sources-that allow us to deal with 
our population problem.2 

Accordingly, I propose that we pur­
sue two immediate goals. First, we 
should stabilize US emissions of carb­
on dioxide by using improved energy 
efficiency to achieve at least a 1 % an­
nual reduction of the US per capita 
consumption of fossil fuels, to match 
the annual 1 % increase in US popula­
tion. Second, we should initiate a na­
tional dialogue on the population prob­
lem in the US, with the aim of estab­
lishing a consensus population policy 

for the US that would be an example 
for the rest of the world. 

The first goal should not be so dif­
ficult to accomplish. As reported ear­
lier this year, a group called Redefin­
ing Progress "scored a major coup in 
February when it released a state­
ment signed by more than 2,000 
economists, including six Nobel laure­
ates, acknowledging climate change 
as a 'significant environmental, eco­
nomic, social, and geopolitical' chal­
lenge and urging action in the form 
of market-based policies. Such an ap­
proach, according to the statement, 
would 'slow climate change without 
harming American living standards, 
and .. . may in fact improve U.S. pro­
ductivity in the long run.' "3 
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Borosilicate Glass Is 
an Option for 
Plutonium Disposal 

Richard Garwin has brought to my 
attention a potentially mislead­

ing phrase in my PHYSICS TODAY arti­
cle entitled "Nuclear Waste Disposal: 
The Technical Challenges" (June, 
page 32), in which I wrote, "Pluto­
nium does not bind strongly to the 
matrix of borosilicate glasses, and 
thus can be loaded only in trace 
amounts to prevent the possibility of 
criticality or recovery for illicit uses." 

Garwin correctly points out that 
borosilicate glass can accommodate sev­
eral percent of plutonium by weight, 
which is more than a trace amount, 
and that one of two options for pluto­
nium disposal recommended in a 1995 
National Research Council report (Man­
agement and Disposition of Excess 
Weapons Plutonium: Reactor-Related 
Options) is vitrification in borosilicate 
glass in combination with high-level ra­
dioactive waste. My statement was 
based on ongoing research-sponsored 
by the Department of Energy-on alter­
native glass and ceramic waste forms 
that would permit much higher load­
ings (up to about 10% Pu by weight) 
than is currently thought possible for 
conventional borosilicate glasses. 

KEVIN CROWLEY 
(kcrowley@nas.edu) 
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