
LETTERS 

A letter writer points out that 
A reader 

discusses the physics of A report on post- 
doctoral education finds that postdocs 

And a representative of the petroleum industry squares 
off against what he calls 

scientific In h i s e x c e l l e n t  Policy 
commentary "The interde- 

literacy pendence of  science and 
law" ( ~ c i r n c e ' s k o m ~ a s s .  24 Apr.. p. 537), 
Justice Stephen Breyer incidentally exem- 

2 plifies the definition of "scientific litera- 
cy" proposed by James B. Conant over 

8 four decades ago: the ability to choose 
5 one's experts wisely, being able to "com- 
2 municate intelligently with men who were - 

advancing science and applying it" ( I ) .  

Knowing how choose experts and un- Big spheres cluster together in a corner. 
derstand the limitations. uncertainties. and 
likely bias of their expressed opinions does 
not require knowledge of  science itself. 
Rather, it is the capability of any intelligent 
person who has learned to reason well and 
to judge character. One develops this capa- 
bility in many settings. Justice Breyer men- 
tions that Presidents, the Congress. and 
regulatory agencies seek expert advice on 
a regular basis. It should be added that the 
chief executives of most major corpora- 
tions also retain by necessity trusted sci- 
ence advisers on their inner councils. Con- 
sultation is a daily part of successful cor- 
porate management and is a key activity at 
many other levels in business, government, 
and educational organizations. 

The National Science Education Stan- 
dards (NSES) defines scientific literacy in 
part as the ability to develop and express 
reasoned positions on national issues that 
are scientifically and technologically in- 
formed. It proposes that this can be  a- 
chieved through mastery of a large dose of 
science content, leavened with understand- 
ing of the process of scientific inquiry. Es- 
tablishing national standards is important 
for improving and equalizing science edu- 
cation across the nation. But for those who 
do not follow the path laid out by the NSES, 
Justice Breyer sets a different and, I submit, 
equally valid standard for the "scientifically 
literate" individual. 

Richard 1. Hinman 
Central Research Division, Pfizer Inc., Eastern 
Point Road Croton, CT 06340, USA. E-mail: 
richard~l~hinman@groton.pfizer.corn 
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A s  a reader  in the  bus iness  That world I feel compelled to share 
Corner a striking example of the "en- 
Office tropic force" reported to group 

larger particles against bound- 
aries (D. Kestenbaum. Research News, 20 
Mar., p. 1849). I speak. of course. of exec- 
utives who, across every industry, end up 
in corner offices. And occasionally execu- 
tives are forced right out, precisely as pre- 
dicted by physicists' findings! What I 
can't explain is the curious pleasure I feel 
in viewing my favorite executive's office 
in this new light. 

Frank Selker 
6121 SWTower Way, Portland, OR 97221, USA. E- 
mail: fselker@worldnet.att.netlnsert 

The Plight The Repovt und Recotv- 
tnendutions qf'the Commit- 
tee on ~ostdoctovu~ ELILICU- 

tion was published by the Association of 
American Universities (AAU) on 31 March. 
It takes a hard look at how U.S. universities 
treat and train postdoctoral researchers in 
science and engineering. of whom it is esti- 
mated there are at least 35,000 nationwide. 
The report concludes that postdocs perform 
a significant portion of the nation's research 
and enhance the success of tenured faculty, 
yet often are a forgotten community for 
whom there are few appointment or train- 
ing standards. In several universities, post- 
docs have organized to form associations 
as a voice for change. The School of Med- 
icine at the University of Pennsylvania has 
established an Office for Postdoctoral Pro- 

1. J. 8. Conant, in General Education in Science (Haward grams (OPP) to oversee its appointments 
Univ. Press, Cambridge, MA, 1952), p. 19. 

2. National Science Education Standards, (National and training programs. The OPP c"rrently 
Academy Press, Washington, DC,  1996), p. ix. serves 650 postdocs and ensures compli- 

ance with an institution-wide "Policy for 
Postdoctoral Fellows in the Physical. Bio- 
logical and Health Sciences and Engineer- 
ing" that was adopted in April 1996. This 
policy established the rights and obliga- 
tions of postdoctoral researchers. The OPP 
has established a standardized appointment 
procedure that includes initial appointment 
letters that address the policy. stipend lev- 
els. and benefits. Such letters were recom- 
mended by the AAU report. We enforce a 
limit on the length of the postdoctoral ap- 
pointment of 5 years so that individuals 
move to the next stage of their careers. We 
run orientation sessions for all incoming 
postdocs and hold roundtable discussions 
with them later to set new priorities. We 
have also established a web page (www. 
med.upenn.edu/postdoc)  that includes 
funding information and a postdoctoral di- 
rectory. Our hope is that the OPP is estab- 
lishing policies and training for postdocs 
that may be emulated elsewhere. 

Trevor M. Penning 
Associate Dean for Postdoctoral Research and 
Training Director, Office of Postdoctoral Programs, 
University of Pennsylvania School of Medicine, 
Philadelphia, PA, 19104-6015, USA. E-mail: post- 
doc@ mail.med.upenn.edu 

Strategies In their Policy commentary 
"A road map for U.S. carbon 

for reductions'' (Sciencvj: Com- 
Reduction pass, 30 Jan. ,  p. 669) ,  
Joseph Romm et ul. make the case that the 
Kyoto commitments ( I )  can be a achieved 
with a substantial research and development 
(R&D) effort and a "carbon permit fee" 
(which is another way of saying "a tax") of 
550 per ton of carbon emitted. Their conclu- 
sions come from a rosy interpretation of a 
study on carbon emission reductions done 
by five national laboratories for the Depart- 
ment of Energy (DOE) ( 2 ) ,  but a close ex- 
amination of the data available on this topic 
leads one to the opposite conclusion. 

The conclusions stated by Romm et ul. 
about the benefits of a $50 fee are based 
on assumptions about three sectors of the 
economy (industrial, transportation, and 
buildings), but these assumptions are not 
supported by a modeling analysis. The 
U.S. Energy Information Administration 
(EIA) calculates (3 )  that U.S. carbon emis- 
sions will increase at 1.5% per year, reach- 
ing 1803.2 million metric tonnes (mmt) in 
2010.  The Kyoto target is 1250 mmt,  
which would require emissions reductions 
of 553 mmt, far more that the 400-mmt re- 
duction cited by Romm et ul. 

With use of the data from the EIA (3)  
and the paper by Romm et ul.. I have esti- 
mated carbon emission trends through the 
vear 2010 (4 ) :  these data include reductions . . , 
in carbon emissions that should result from 
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the introduction of new, energy-efficient 
technologies. Despite these new technolo- 
gies. carbon emissions will continue to rise 
because of economic growth and relatively 
slou replacemellts of utility and industrial 
plants and other carbon-producing capital 
(4). 

The "five-lab study" (2) assumes that 
nuclear power plants \\ill colltillue to pro- 
vide large amounts of electric power by 
extending their ecollolnic lifetimes, which 
is questionable. The EIA projects (3) that 
24 additional nuclear plants in the United 
States will be decommissiolled preinature- 
ly. There is no feasible alternative to these 
plants excepcfor electricity generated by 
carbon-emitting fossil fuels. 

R o ~ n i n  et 01. assume the development 
and relatively rapid installation of  new 
technologies for lomering emissions and 
that launching a vast collection of subsi- 
dies. rebates, and tax write-offs to achieve 
that goal u ill somehon come free. But it is 
likely that actual ne\b technology costs 
mould be far In excess of benefits (5). 

In the fne- lab study, the largest ernis- 
sion reduction comes from replacing coal 
plants prematurely .with natural gas-pow- 
ered facilities, but the capital costs of pre- 
maturely abandoning or converting a large 

lluinber of productive power plants do not 
seem to be included. 

Finally, the five-lab study's Executive 
Summary presents major conclusiolls not 
suppoi-ted by the teclmical analysis (5). The 
section on transportation \tarns that an opti- 
inistic scenario assumes technological 
breal<throughs and a "certain degree of  
lucl<" (2 ,  p. 5.3) if the Kyoto targets are to be 
achieved by the year 2010. Rolnln et i l l .  

inale  no reference to the need for luck in 
transportation or in any other sector. If this 
costly agreelnellt were imposed on the U.S. 
economq; the results would not inatch their 
optimistic predictions. 

Ronald J. Sutherland 
Amer ican  Petro leum Inst i tute,  1 2 2 0  L Street, N W ,  
Wash ing ton ,  DC 2 0 0 0 5 ,  USA. E-mai l :  su ther lan -  
dr@api.org 
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Response 
A carbon permit fee is not "another way of 
saying 'a tax."' Trading is different froin 
taxing both in liow it is implelne~lted and in 
its total cost. Atteinptiilg to equate a trading 
system n-it11 a tax seems an effort to make 
our analysis ~~nattractive. 

In our comillelltary we stated "Yet all 
of these reductions will have to be inet do- 
mestically, however. because the Kyoto 
agreenlent allows the United States credit 
for reductions through illternatiollal trading 
of carbon pernlits with developed countries 
and th ro t~gh  c l i~na te  mitigation projects 
with developed countries." Sutherland ap- 
Dears to assuine that all reductions illust be 
achie\.ed domestically. I\/lany analyses sug- 
gest that the United States could obtain 
half or more of its emissions througll inter- 
national trading of carbon permits (I).  We 
stand by our statelllent that the cases me 
exanlined in the five-lab study ( 2 ) .  with 
donlestic reductions of up to 400 mmt. are 
highly relevant to allalyzing U.S. dolnestic 
policy for meeting the Kyoto targets. 
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S C I E N C E ' S  C O M P A S S  

Extending the life of nuclear power buildings, industry, and transportation and 
plants accounts for only 5 mmt of carbon (ii) a combination of repowering existing 
savings in the year 2010 in our most opti- coal plants, replacement of coal plants, 
mistic case and so is not particularly im- and carbon-ordered dispatch. The carbon 
portant to our final result. The study noted permit price makes these plants less cost- 
that achieving these savings would require effective than the low-carbon alternatives, 
a robust policy to extend the lifetimes of and the utility model we used (3) accounts 
such power plants. for the relevant costs. Moreover, most of 

The five-lab study describes many en- these coal plants have recovered the vast 
ergy-efficient investments (and renewable majority of their capital costs. 
options such as wind and biomass) that Sutherland says that we make "no ref- 
would be cost-effective at $50 per ton of erence to the need for luck" to meet the 
carbon emission. In our cost analysis (2, Kyoto targets. We did acknowledge the 
p. 1.13), we calculated "program costs" vagaries of R&D when we wrote, 
for our policies and doubled those costs "Emerging technologies may not prove as 
for the higher bound estimate. The range cost-effective as we anticipate." It is only 
of such costs would be $3.5 billion to $13 the transportation sector that relies on 
billion-hardly "free," although this cost major technological breakthroughs, or 
would be largely paid back by the savings "luck," to achieve some of its reductions. 
from efficiency investments. We do not The other sectors achieve the majority of 
agree that "actual new technology costs their reductions from technology that ex- 
would be far in excess of benefits." The ists now, and some from technologies that 
U.S. experience during the two decades are near the end of their development 
after the oil embargo shows that signifi- phase (such as the advanced turbine sys- 
cant energy savings can be achieved at a tem in industry). Advances in the trans- 
cost lower than that of new supply. portation sector have been accelerating. 

The largest emission reduction would- The five-lab study does not anticipate ve- 
come not from "replacing coal plants pre- hicles with fuel cells entering the market 
maturely with natural gas-powered facili- before 2007 in the most optimistic case, 
ties,'' but from (i) improving efficiency in even though several manufacturers have 
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announced they will have such vehicles 
on the road before then. 

Joseph Romm 
Office of Energy Efficiency and Renewable Energy, 
U.S. Department of Energy, Washington, DC 
20585, USA 

Mark Levine 
Environmental Energy Technologies Division, 
Lawrence Berkeley National Laboratory, Berkeley, 
CA 94720, USA 

Marilyn Brown 
Energy Efficiency and Renewable Energy Program, 
Oak Ridge National Laboratory, Oak Ridge, TN 
3783, USA 

Eric Petersen 
Office of Energy Efficiency and Renewable Energy, 
U.S. Department of Energy 
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