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Toward a Transparent Federal S&T Budget 

Everyone recognizes that advances in science and technology are required to fuel future 
U.S. economic growth. It is for that reason that the federal government for nearly 50 years 
has been the steward of American science and technology (S&T), funding the education 
and training of scientists and engineers as well as the development of our scientific and 
technical knowledge base. Yet what exactly does the federal government spend each year in 
support of science and technology? How does each federal agency contribute to that sup- 
~ o r t ?  Good answers to such auestions are difficult to find. 

One reason is that there is no  comprehensive presentation, much less examination, of 
the federal S&T budget at any stage of the congressional budget process. Indeed, the annual 
federal budget treats this key contribution to the U.S. economy as an afterthought. 

It's time to make it easier to take a closer look at what the federal government is 
investing in S&T each year. Fortunately, a mechanism for doing so already exists. Right 
now, when the President sends his budget request to Congress, he prepares a crosscutting 
analysis of federal expenditures that shows what we are spending in key categories-like 
national defense and natural resources and the environment. These categories don't change 
the way individual agencies are funded. They just provide a bird's-eye view of funding across 
areas so Congress can debate the larger themes in the budget and identify specific agency 
contributions to such themes. One category, called "General Science, Space, and Technol- 
ogy," details the annual budgets for the National Science Foundation, NASA, and several 
programs at the Department of Energy. But this is far from a comprehensive picture of our 
investment. Expanding the category to include the $20 billion of civilian S&T support 
currently hidden in other agency budgets would provide a clearer view of what is being 
spent for S&T programs in the context of overall federal spending. 

In the annual budget resolution recently passed by thesenate, we successfully proposed 
such a change, which, if accepted by the administration, would take effect next year. This 
change in the way federal S&T programs are labeled would not change the funding or place- 
ment of those Droerams within federal aeencies. the wav thev are authorized in leeislation. or . " - , , - 
the way they receive their annual appropriations. What would change is that Congress and 
the public would have a global view, using bona fide numbers, of all federal civilian S&T. 

This change, combined with what we already know about defense S&T spending, 
would be like a new pair of glasses, bringing our total S&T investment into focus for the first 
time. Congress and the public would at last be able to look at the entire federal S&T portfo- 
lio and ask intelligent questions about its balance, coverage, and emphasis. Such a "big 
picture" review could flag potential problems for all science if one particular agency aban- 
doned its support for a key research area. The resulting review would also fulfill a key recom- 
mendation of the National Academy of Sciences, National Academy of Engineering, and 
Institute of Medicine in their 1995 report, Allocating Federal Funds for Science and Technol- 
ogy. These groups recommended that the federal S&T budget "be presented as a compre- 
hensive whole in the President's budget and similarly considered as a whole at the begin- 
ning of the congressional budget process." * 

Providing a means to examine all civilian S&T funding at the various federal agencies 
in one glance would also reflect the reality that all federal research and development (R&D) 
is interrelated. As cosponsors of legislation to double all federal civilian S&T spending 
(S.1305, the National Research Investment Act of 1998), we believe that we cannot speak 
meaningfully about the health of American S&T if we focus only on the activities of one or 
two federal agencies. 

Our dependence on advances in S&T for economic growth will only increase in the 
future. We  need a vigorous debate on how to craft the future federal investment in S&T if 
we want to maintain U.S. scientific and technical leadership into the 21st century. Having 
a clear accounting of today's federal S&T investment and of where the president and Con- 
gress propose to take that investment is a prerequisite for that debate. 

Jeff Bingaman and Joseph Lieberman 
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*Allocating Federal Funds for Science and Technology (National Academy of Sciences, Washington, 
Dc, 1977), p. 12. 
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From the past to the future 

The authors of a recent 
study of embryo drawings 
made in the 19th century 
explain why their findings 
support evolutionary 
theory. The debate over 
whether birds evolved 
from dinosaurs continues 
(left, a slashing claw on a 
birdlike fosil dug up in 
Madagascar). Estimates 

of life expectancy in the 21 st century are 
given.   he possible therapeutic benefits 
of an estroaen metabolite are described. 
And the history and future of science in 
Vietnam are discussed. 

Haeckel, Embryos, and 
Evolution 

A recent study (1 ) coauthored by several of us 
and discussed by Elizabeth Pennisi (Research 
News, 5 Sept. 1997, p. 1435) examined inac- 
curacies in embryo drawings published last 
century by Ernst Haeckel. Our work has been 
used in a nationallv televised debate to attack 
evolutionary theor;, and to suggest that evolu- 
tion cannot explain embryology (2 ) .  W e  
strongly disagree with this viewpoint. Data 
from embryology are fully consistent with 
Darwinian evolution. Haeckel's famous 
drawings are a Creationist cause celkbre (3). 
Early versions show young embryos looking 
virtually identical in different vertebrate 
s~ecies. O n  a fundamental level. Haeckel was 
correct: All vertebrates develop a similar body 
plan (consisting of notochord, body segments, 
pharyngeal pouches, and so forth). This 
shared developmental program reflects shared 
evolutionarv historv. It also fits with over- 
whelming recent evidence that develop- 
ment in different animals is controlled bv 
common genetic mechanisms (4). 

Unfortunatelv, Haeckel was overzealous. , . 
When we compared his drawings with real 
embrvos, we found that he showed manv 
details incorrectly. He  did not show signifi- 
cant differences between species, even 
though his theories allowed for embryonic 
variation. For example, we found variations 
in embryonic size, external form, and seg- 
ment number which he did not show ( 1  ). 
This does not neeate Darwinian evolution. " 

O n  the contrary, the mixture of similarities 
and differences among vertebrate embryos 
reflects evolutionary change in develop- 
mental mechanisms inherited from a com- 
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