
vive the troughs while awaiting the next 
peak in finding. 

A wiser national policy toward basic sci- 
ence would appear to be, at least for those 
institutes that have exhibited their market 
success and social value for several decades, 
to provide some financial underpinning or 
drawing rights to low-interest loans to en- 
sure that their valuable research capital is not 
lost. 

ROBERT T. MICHAEL* 
Dean, 

Graduate School of Public Policy Studies, 
1 155 East Sixtieth Street, 

University of Chicago, 
Chicago, I L  60637 

*Member of the Board of Trustees of NORC and its 
director from 1984 through 1989. 

New Greenhouse Report 

Both the title and the content of Richard 
A. Kerfs article about the forthcoming In- 
ternational Panel on Climate Change 
(IPCC) documents (Research News, 3 
Aug., p. 481) suggest the religious nature of 
the current debate concerning potential 
greenhouse warming. Anyone who has 
bothered to familiar& themselves in detail 
with the gobal warming issue will be suspi- 
cious of any claims of unanimity. The notion 
that the has "focused o n  the outlying 
views without pressing hard on justifying 
them" turns the truth on its head. Quite the 
contrary, it is the claims of disastrous warm- 
ing that have quite clearly been most widely 
and uncritically disseminated. I would sup- 
pose that the article was meant to suggest 
that my own doubts were somehow "outly- 
ing," whatever that might mean. Oddly 
enough, I have never claimed that there is no 
evidence of an increase in global tempera- 
ture over the last century. It is thus sbme- 
what surprising that 200 people associated 
with the IPCC process disagree with me on 
this issue. 

More to the point, even the IPCC would 
not claim that there is any evidence of 
global greenhouse warming in the global 
temperature record. After all, the same 
record shows fluctuations of the same mag- 
nitude as the purported trend occurring over 
periods of a-few years; it also shows the 
bulk of the warming occuring before 1940. 
As the penultimate bullet in the boxed item 
'The greenhouse consensus" (Research 
News, 3 Aug., p. 481) notes, the tempera- 
ture record has a standard deviation of about 
0.15"C, which tends to diminish the claims 
that the 1980's have had the warmest years 
in the century; they exceeded the previous 

maxima by less than the standard deviation. 
Perhaps most important is the fact that all 
but the smallest predictions for the coming 
century call for substantially greater warm- 
ing over the past century than has been 
observed (even if one attributes the increase 
in temperature before 1940 to the increases 
in CO, since 1940). To be sure, 
the oceans' heat capacity might be delaying 
the expected warming but, for models that 
predict a 4°C increase, this delay would 
have to be centuries rather than de- 
cades. 

Given the above, is it really surprising that 
many of us question even the meaning of a 
consensus on this issue? As is becoming 
evident, consensus is increasingly restricted 
to relatively trivial points, such as the exis- 
tence of a greenhouse effect. If this refers to 
the fact that the earth is about 60°F warmer 
than it would be without the greenhouse 
effect, then I know of no one who questions 
the point. However, even here one merely 
has to scratch the surface to see that this 
effect is almost entirely due to water vapor 
and clouds, not CO,. If one scratches a bit 
more, one discovers that if greenhouse trap- 
ping of heat were totally effective, then the 
earth would be 1lO"F warmer than it is at 
present. The point is that the existence of a 
greenhouse effect tells us almost nothing 
about how the earth will respond to in- 
creases in minor greenhouse gases like CO,. 
Such points permeate the whole subject of 
greenhouse warming. How can one not 
question the issue? Why such questioning 
causes one to be labeled a "dissenter" is, 
perhaps, the real issue. 

RICHARD S. LINDZEN 
Centerfor Meteorology 

and Physical Oceanography, 
Massachusetts Institute of Technoiogy, 

Cambridge, M A  02139 

Kerfs article does the reader a disservice 
by not simply reporting the scientific con- 
clusions of the working group of the IPCC. 
Except for straying into policy issues, the 
IPCC report provides a good representation 
of today's scientific assessment. Kerr unfairly 
lumps together all those as "dissenters," and 
they are many, who feel that it is too soon to 
take draconian policy actions and that there 
is ample time, given adequate research re- 
sources, to estimate the effects more realis- 
tically and to plan action accordingly. 

We at the Marshall Institute are not "dis- 
senters" with respect to scientific facts on 
the greenhouse problem. All the numbers 
we use lie in the range of the uncertainties 
listed in the IPCC report, except perhaps 
for our discussion of the possible effects of 
solar variations. A good example is the value 
of the observed global temperature rise in 
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the last centun.. \l'c use ,I \.,lluc of 0.3"C. 
tvhich is or1 the high side of the IPCC range 
of uncer ta i r i~  of 0.3" to 0.5"C. \Ye also 
agree that tlie part of this rise attributable 
to an erihanccd greenhouse effect is un- 
kio\vn. 

What is clear is that a consen,ltive ap- 
proach to action, a polic?. matter, is suengdi- 
ened by the Il'CC estimate that, b!. 2030, sea 
level \\.ill rise bcnveen 8 and 29 ccntunctcrs. 
Thls estimate of less t h m  1 foot is a far c n  
from the 20-foot rise that \vas claimeii 10 
years ago and then clo\vngraded, first to 7 feet 
and then to 2 feet. Such nimlbcrs h'lve been 
cliaiging fairly rapidly. as have the estimates 
for the risc in global tcmperanlre. \\~liose 
range has been narro~ving more and more 
toward the lo\vcr limit. ,hi item that is con- 
tinually forgotten is that the esucmcly long- 
ratige economic forecasts on \~- l~ ich  h turc  
CO, emission ratcs are based and that are 
par'dlel to the climate model ~~dculations are 
even far more uncert'un. 

\Ye are far from being alone in voicing 
ca~ition concerning the magn~tilde of en- 
hanced grcenliouse effects. There ,Ire many 
others like ourselves \vho feel that the cur- 
rent ur~ccrraintics are such that a delay in 
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taking action is the proper policy. Kerr does 
not mention the corridor talk at the IPCC 
n-orkshop about the concern that the tern- 
pcrature risc has not bee11 as large to date as 
rnc1ny of the models \vould have predicted. 
Nor docs he mention that man!, of those 
in\.olved ~t thc sessions have had second 
thoughts about the polic! intrusions and 
have since disassociated themselves from the 
rcpolt. 

\YII.LIAM '1. NIERENBERG 
D i ~ e i r o r  E t t i ~ r i r i ~ x ,  

sil'i])~l> Ifi3rir1rriotl c ! f~~f t~dt lc l f r~ l~ l / ly ,  
1 ~ 1  JoILI, C.4 92093 

I \\as surprised that Kerr interprets the 
report of the IPCC Scientific \!'orlung 
Group (on n\ o panels of \\ hlch I sen cd) as 
a repud~ation of greenhouse skeptics. 111 
fact, the consensus cited bv Kcrr-that there 
is some con\ crgerice of opinion toward tlie 
lo\\ encl of the raIige of poss~ble uarm~rig, 
that sc,~ le\ el rise 11 111 be some\\ hat less than 
a meter, that considerable uliccrtalritles re- 
main, that greenhouse 11arn11ng has yet to  
be detected-IS more or less the position of 
those of us \vho ~ised to be corisidered 
skept~cs It takes a \ e n  short rnernon ~iideed 
~ i o t  to  see h o ~ \  the C O I I S ~ I ~ S U S  (or, at least, 
the ersion described b\ Kerr) has sli~fted 
over the p ~ s t  2 years. 

L b ~ ~ \ ~  R. SOI,OW 
Il'~1cld H o l e  O i t ~ a t r o ~ ~ r ~ p / i i i  Itisriruriotz, 

Itboils Halt'. A1lA 02543 

R ~ \ J J ~ v I A ( . :  \!'hat the 200 IPCC authors arid 
rc\-ic\\,crs appear to disagree \vith is not the 
esistence of e\ idcnce but Lindzcn's interpre- 
tation of th.1t evidence, to \\-it, that the 
temperature changc "does riot sig~iific~uitly 
van. from 0. . . . IVe certainly cannot assert 
that no \v'~rnming occurred: ho\\.ever, it cati- 
clot be said the data sho\v it" [R. S. Lindzcn. 
Brrll. . i t t i .  . l I ( ~ r i ~ ~ ~ i . o l .  Soc .  71, 292 (lYYO)]. 
Instead, the II'CC report claims the evidence 
docs sho\r a significant \\-arming. 

The consensus response to  the central 
q~restion of the greenhouse debate-ho\v 
m~ich a doubling of greenhouse gases \rill 
\\arm the globe-is still 1.5" to  4.5"C. It has 
not chxngcd since 1979. IPCC's reiteratior1 
of that rangc and its best guess of 2.5"C 
suggests slight. but only slight, convergence 
to\vard the Ion end of the range. 

-RICHARD '4. KERR 

Chemical Engineers: At the Forefront 

It \vas ui th  a certain degree of consterna- 
tion that I read Robert Pool's article. "\Vho 
\\.ill do scierice in the lYYOs?" (Ne\\.s & 
C:onuncrit, 27  Apr.. p. 433). Relying on 

iriformation from the C.S. Bureau of Labor 
Statistics (BLS) a i d  Robert DauEenbach's 
"cnstal ball," Pool \vrites that "electrical a i d  
electronic eriginrers \vill be hot; chemical 
engineers \vill riot." 

At first glance, I suppose ~ v e  at AIChE 
might have taken solace in orie aspect of this 
report. Given the fig~ires provided for chem- 
ical engineers (49,000 employed in 1988; 
an estiniate of 57,000 for 2000), ~vc'vc 
apparently gotten all chemical engineers- 
and then some-to jolri our orgaiization. 
Such a successful saturation of our market 
~vould make us the cri\?. of even scientific 
and engineeruig socien . 

\Ve have, uriformnatcl~. riot been so suc- 
cessii~l. O n  the bas~s of our member records 
and ainual sun.c\ s of enrollments in chem- 
ical engineerlrig prograns and job place- 
ments, \ \ c  believe that there are three tlmes 
as man1 chemlcal eriglnecrs in the n~orkforce 
as the BLS reports Indeed, Nat~onal Sci- 
ence Foundation (NSF) finchngs bear us 
out The NSF put the number of chemicd 
erigineers In 1988 at 148,500. But, be~orid 
our disagreement \r ~ t h  the BLS numbers for 
the past, Ive suspect demand b~ the tear 
2000 \\ill lncrcasc substantiall\ more than 
that agency predicts. 

The source of this discrepaiiq. is, in all 
likelihood, the limited dcfiriitiori of chemical 
engineerlrig that the BLS uses ui ~ t s  ques- 
tlorialres to empl~~vers. IVhlle mmv of us do 
"design chemical plait  equipmerit a i d  de- 
vise processes for manufacturing chemicals 
and products, such as gasoline, svnthetic 
rubber, plast~cs, detergents, cemerit, a i d  
p~i lp  a i d  paper," those roles are but a fe\\ of 
mall\ plat cd bt today's-and tornorro\v's- 
chemical eriglneers. 

In fact, \ \e  find grolvirig riumbers of 
chemical cnglneers not onlv perforrnlng 
functions beyond design and development 
in industries with ~vhich \ve'vc been histor- 
icallv associated, but also in fields 11ke clec- 
trorilcs, ad\ anced materials, b~otcchnologv, 
a i d  ern ~ro~uiierital coritrol a i d  clean-LID 
Perhaps it's time for our governnlerit statls- 
t~cians-and those ho rel\ or1 t h c ~ r  num- 
bers-to realize that some, ~f not most, 
profess~ons are much more t h a i  someone's 
short list of job hinctions. 

Chemical erigirieers have long liked to 
brag that, as the englrirers \\ ~ t h  the broadest 
tralnlng, \\ c are industn's \ ersatile problem- 
sol\ers \Ve're findlng that, In fact, chern~cal 
erigiricers are ~niportai t  pla\,ers on-and, 
frequently, ledders of-the cross-disciplinan 
teams at the forefrorit of technolog,. 

RICKIKD E. EMMERT 
Exec.titilv Dir~c tor . ,  
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