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Technology Incentive Programs 

The briefing on civilian R & D (News 
and Comment, 1 Aug., p. 360) refers to a 

report (I) prepared for the Joint Economic 
Committee of Congress by Robert Gilpin 
of Princeton University. According to the 
briefing, "The best way to encourage in- 
novation is by 'demand-pull,' not 'tech- 
nology-push': in other words by creating 
the market conditions that stimulate in- 
novation rather than by creating new tech- 
nology and hoping that a market will ma- 
terialize for it. Most of the technology in- 
centive programs run by the National Sci- 
ence Foundation and other agencies have 
in fact followed the technology-push strat- 
egy, which may be why they have not yet 
fulfilled the expectations of their creators." 

This news account does not refer to a 
discussion in the Gilpin report (1, pp. 67, 
71) of the Experimental Technology In- 
centives Program (ETIP) at the National 
Bureau of Standards. First, ETIP is the 
only technology incentive program now 
operating. The National Science Founda- 
tion program has been defunct for over a 
year, and there were no others. Second, in 
his report, Gilpin, in fact, praises ETIP for 
its "demand-pull" approach to innovation 
policies. 

JORDAN D. LEWIS 

Experimental Technology Incentives 
Program, National Bureau of Standards, 
Washington, D.C. 20234 
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Fluorocarbons 

The use of the word "fluorocarbons" 
(News and Comment, 27 June, p. 1286) to 
include such chlorine-containing com- 
pounds as the Freons is misleading. To 
condemn the entire class of fluorocarbons 
as a danger to the environment may block 
one of the most promising means of solv- 
ing the stratospheric ozone problem. 

Fluorocarbons are compounds of car- 
bon and fluorine only. The suspect com- 
pounds are fluorocarbon chlorides. Fluoro- 
carbons cannot generate chlorine upon ra- 
diation. Chlorine-free fluorocarbons can 
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replace the Freons and other chlorine-con- 
taining compounds in aerosols and refrig- 
erants with only a moderate increase in 
cost and minor adjustments of equipment. 

The loose use of the word fluorocarbon 
may not mislead professional chemists, but 
if lawyers and politicians include the term 
in laws and regulations, the replacement of 
the suspect chlorine-containing com- 

pounds by chlorine-free fluorocarbons may 
be prevented. 

JOSEPH H. SIMONS 

Post Office Box 208, 
Marco Island, Florida 33937 

Anthropocentrism and Evolution 

As a biological anthropologist, I found 
W. H. Murdy's ideas on anthropocentrism 
(28 Mar., p. 1168) professionally relevant 
and personally stimulating. For the most 
part I concur with his views. His philo- 
sophical interpretation of anthropocen- 
trism, grounded in evolutionary theory and 
ecological awareness, is basically the same 
rationale which I use to justify the pursuit 
of my own anthropocentric discipline-a 
rationale which I am probably more aware 
of than many anthropologists, since many 
of my data and conclusions derive from 
nonhuman populations. However, I find 
one fundamental part of his argument in- 
tellectually disturbing: his assertion that 
human survival is dependent on a belief in 
the human phenomenon within "a mean- 
ingful whole." 

Murdy quotes Teilhard de Chardin (1) 
and Boulding (2) in support of the sub- 
jective idea "that we are essential ele- 
ments of a meaningful whole and that our 
individual acts are vitally significant to the 
self-actualization of the process of human 
evolution itself and to the enhancement of 
value in the world." Perhaps Murdy is sim- 
ply proposing the above as a critical item 
of faith, regardless of its verity-"critical" 
because he feels that such a belief "may be 
requisite to the future survival of the hu- 
man species and its cultural values." How- 
ever, Murdy seems to be propounding "the 
right thing [anthropocentrism] for the 
wrong reason" (3). 

I, too, have an anthropocentric bias 
toward (but not necessarily "belief" in) 
the "value, meaningfulness, and creative 
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potential of the human phenomenon," but 
my feelings can be explained in bioscien- 
tific terms without relying on the biomysti- 
cal teleology of Teilhard de Chardin or 
others. In addition, I do not need to believe 
that the world or the universe has any ulti- 
mate meaning, at least in terms which I 
can ever comprehend (4) to understand 
why I am anthropocentric. 

In the first place, it simply is not true, as 
Murdy states, that the "modus operandi of 
biological evolution" is "unbridled self-in- 
dulgence on the part of one generation 
without regard to future ones"-at least if 
this means that members of one generation 
do not invest time, effort, and, occasional- 
ly, their lives in enhancing the chances for 
survival (and, eventually, reproduction) of 
their offspring. Such parental investment is 
a basic form of kin selection, and even non- 
parental altruism may be explained in 
terms of natural selection (5). Populations 
which do not display some altruistic behav- 
ior (consciously or otherwise) toward at 
least some members of successive genera- 
tions will probably become extinct. 

Likewise, it is not really surprising that I 
am anthropocentric; both my culture and 
my genes (the products of very long peri- 
ods of selection) have strongly predisposed 
me toward such an attitude. It is (or has 
been) a very adaptive attitude in most situ- 
ations and, in evolutionary terms, that is 
what counts. However, it is not an attitude 
which necessarily reflects "mean- 
ingfulness" in the universe; nor must I ac- 
cept a "belief' in such meaningfulness in 
order to accept my anthropocentrism. 
Beyond this, I am more than willing to ac- 
cept the kind of anthropocentrism which 
Murdy advocates, even though our reasons 
for doing so may differ. 

RON J. DARE 

Department of Sociology and 
Anthropology, New Mexico State 
University, Las Cruces 88003 
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but indistinguishable version, is that it just 
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as "belief in the value and 
tential of the human phenomer 
make it any better. If indeed 
highest animal, may he not ha' 
to transcend his anthropocen 
least to mute it a bit? Deep 
perience seems to encourage s 
tion. 

As a biologist interested i 
concepts, Murdy argues that 
of a species is to survive; tt 
must be number one. Were he 
interested in more inclusi 
Murdy might have argued ( 
persuasively) that the purpose 
is to keep its ecosystem runnir 
The part must serve the whole 
replaced. 

Human survival can't be 
anthropocentrism (look what 
us today). But another Copern 
tion that locates the center 
and value in the magical syst 
capsulates mankind just migh 
ders for the species. 

Department of Plant Ecology, 
University of Saskatchewan, 
Saskatoon, Canada S7N OWO 

In his article Murdy descrit 
ent human condition as a 
crisis": we now possess suffic 

edge, and therefore sufficient 
have enormous impacts on th< 

sphere, but it is not clear that 
wisdom (knowledge of how tc 

edge) to exercise our vast 
wisely. At one point in his ar 
puts our present situation in a 
text. He writes: "The knowle 
one that every cultural species 
habitable planet in the un 
surmount at a point in its evol 
come extinct." 

What an illuminating perspe 
time. It assumes, as most scic 
assume, that planets are a nor 
of star-formation, that life v 
wherever the conditions are ft 
evolve over time toward higl 
complexity and intelligence, 
cumulative buildup of knowle 
ficiently intelligent cultural 
eventually lead to science and 
erful science-based technologi 
mic perspective raises the follc 

question: What usually happ 
intelligent species reaches the 
their technology becomes "p 
its reach and impact? 

If our own planet is at all ty 
see that the emergence of wl 
called "planetary powers" has 
most instantaneously in terr 
tionary time. In a mere cent 
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creative po- gone from clipper ships to spaceships, 
non" doesn't from the Pony Express to Telstar and In- 
1 man is the telsat, from the town blacksmith to Gen- 
ve the ability eral Motors. The military career of Win- 
trism, or at ston Churchill began with sword-wielding 
religious ex- cavalry charges in the Battle of Omdur- 
,uch abnega- man and ended with Hiroshima. 

We can also see, from our own experi- 
n biological ence, the initial consequences of crossing 
the purpose the evolutionary threshold to planetary 

herefore, we power. When technology reduces a planet 
an ecologist, to a "communications point," suddenly all 
ve systems, the species' subgroups are thrust into a 
(much more new intensity of interaction that may be 
of a species destabilizing. Cultures, ideologies, and re- 

Ig smoothly. ligions collide in a tumult of movements 
, or else it is for both synthesis and separatism; eco- 

nomic and political systems compete fero- 
assured by ciously, even as they are pushed into in- 

it's doing to creasing interdependence. And suddenly it 
lican revolu- becomes possible for the intelligent species 
of creativity to pollute its whole environment, to per- 
;em that en- turb the climate of its planet, to devastate 
t work won- its biosphere with radiation. 

Because this knowledge crisis emerges 
J. S. ROWE so rapidly, it may well be that most in- 

telligent species self-destruct or retrogress 
when they reach this critical point because 
they are not able to initiate a social trans- 
formation that is rapid enough and com- 

)es the pres- prehensive enough to guide and constrain 
"knowledge their new powers. It may be, then, that na- 
:ient knowl- ture makes many starts but has few com- 
t power, to plete successes, so that just as the skies and 
e entire bio- waters of the earth are filled with migrat- 
we have the ing seeds, only a few of which survive, so 

4 use knowl- the universe is full of evolving planets, but 
new powers only a few of them will survive to develop 
ticle, Murdy their full potentials. Or, more optimisti- 
cosmic con- cally, it may be that most intelligent spe- 
dge crisis is cies, when they cross the threshold of plan- 
on every in- etary power, are able to grasp the evolu- 

iverse must tionary significance of their knowledge 
ution, or be- crisis. Then, motivated by both fears of ca- 

tastrophe and visions of the evolutionary 
ective on our possibilities ahead, many of them may find 
entists today the inner resources to work out, in a very 
rmal product short time, the new ideas, values, and insti- 
will start up tutions to create a stable and cooperative 
ivorable and "planetary civilization" in responsible con- 
her' levels of trol of its powers. 
and that the We simply do not know enough to esti- 
dge in a suf- mate which of these outcomes is more 
species will likely in our own situation. We do know 
then to pow- that it is perfectly reasonable to believe 
ies. This cos- that it is this exact instant in history-the 
)wing critical instant when a species first achieves plan- 
ens when an etary power but has no experience with 
point where managing that power-that is the most 

)lanetary" in dangerous period in the whole evolution of 
our planet. Seeing all this, we know also 

pical, we can that, if we are to survive, we must adapt 
hat might be our ideas and values and institutions in a 
occurred al- very short time. 

ns of evolu- This is no era for small visions and mod- 
tury we have est plans. No matter how difficult the task, 

we must get those nuclear weapons out of 
existence; we must define and enforce plan- 
etary environmental standards; we must 
check our population growth worldwide; 
and we must solve all the other critical 
problems of conflict and cooperation that 
have so rapidly come upon us. 

As Murdy says, it is by our understand- 
ing of the evolutionary significance of our 
time, our belief in the value and potential 
of the human phenomenon, and our ability 
to identify with the whole process of cos- 
mic evolution of which we are participants 
that we can find the motivation to solve 
our crises, the patience to endure no matter 
how difficult the tasks, the vision and cour- 
age to create a new world. If the kind of 
cosmic evolutionary perspective that 
Murdy presents in his article could be 
grasped by a sufficient number of people, it 
would produce a mobilization of scientific 
talent and political leadership unprece- 
dented in history, which is probably just 
what our survival requires. 

If we are able to carry the evolution of 
life and mind forward on this planet, it will 
be precisely because the "knowledge 
crisis" of our time acted as an "evolution- 
ary driver" for social transformation, 
pushing us faster than we have dared to 
dream possible toward a mature and coop- 
erative planetary civilization that in retro- 
spect would seem so inevitable that all pre- 
vious history would be viewed as a prelude 
to it. Then the future would be open to pos- 
sibilities that can only be attained by con- 
scious, intelligent selection instead of natu- 
ral selection. It would be a new state of 
evolution, a new state of matter. It is a 
prospect worth living for. 

ROBERT L. OLSON 

Centerfor Advanced Study, 
University of Illinois, Urbana 61801 

The most fit individuals, in biological 
terms, are the best reproducers-those 
who make the greatest genetic contribu- 
tion to the next generation. By the state- 
ment: "Unbridled self-indulgence on the 
part of one generation without regard to 
future ones is the modus operandi of bio- 
logical evolution," I meant that individuals 
and populations seek to survive and to 
maximize their reproductive rate even 
when to do so may reduce the carrying ca- 
pacity of the environment and thereby 
doom most of their descendants to starva- 
tion, disease, and premature death. The 
maximizing of biological fitness on the 
part of one generation may well involve in- 
vesting time, effort, and occasionally their 
lives in enhancing the chances for survival 
of their offspring and may also involve 
what Dare refers to as altruistic behavior, 
provided it improves the reproductive suc- 
cess of individuals or their group. External 
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