
How scientists advise
the Congress

Science and technology resulting from
applications of scientific knowledge re-
quire a great deal of legislative atten-
tion. Some of the reasons for this are
obvious. Readers of PHYSICS TODAY are
probably aware of the Atomic Energy
Act of 1954, the National Science
Foundation Act of 1950 and the Na-
tional Aeronautical and Space Admin-
istration Act of 1958. These laws, cur-
rently on the statute books, deal ex-
plicitly with science and technology.

But new technologies affect the leg-
islative process in more subtle ways as
well, for their widespread implementa-
tion tends to upset the status quo of
society. This means that new tech-
nologies require regulation.

Consider, for example, the automo-
bile. There is regulation of the perfor-
mance of automotive research and de-
velopment—tax treatment of auto in-
dustry R&D expenditure, for example.
Regulations are needed for the direct
application of automotive technology,
such as the licensing of drivers and the
setting of speed limits. There is also
regulation of the indirect or side effects
of this particular technology, for in-
stance, no-fault insurance and the set-
ting of emission standards for nitrogen
oxides.

Historically, we can find evidence of
similar interaction between Congress
and the scientific community as early
as the beginning of the 19th century.
The steamboat and the steam loco-
motive were beginning to make dra-
matic imprints on the economic fabric
of the US. The citizens of this agri-
cultural country, however, became
alarmed over the tragic toll of human
lives that boiler explosions began to
take. Regulation was needed, but was
difficult to implement since there was
a fundamental lack of knowledge con-
cerning how steam and iron behave
under high pressures, so that no one
seemed to know why boilers burst.

On 4 May, 1830, the House of Rep-
resentatives passed a resolution direct-
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ing the Secretary of the Treasury to re-
port on guarding against the dangers
arising from the bursting of boilers on
steamboats. The Franklin Institute in
Philadelphia cooperated in carrying
out a study, which included experi-
ments on a model steam boiler
equipped with glass windows and mon-
itoring equipment.

The activities of science and technol-
ogy need fiscal support, and this need
also brings them to the attention of
legislators. The process of authoriza-
tion and appropriation of funds for re-
search and development programs is
well known to every Congressman and
Senator, and Federal subvention for
programs that generate scientific
knowledge has largely replaced private
sponsors. Some of the areas in which
this has taken place include not only
the boiler research previously cited,
but defense, space, health and energy.

However, it is not just science that
receives attention from legislators.
Scientists themselves have played
prominent roles in a number of legisla-
tive decisions, and in some cases their
influence has not been limited to that
of an expert witness. Recent examples
include the extended debate on the an-
tiballistic missile program in the sum-
mer of 1969 and debate over continued
funding for the supersonic transport in
1971. In these two cases, prominent
scientists were arrayed on opposite
sides of the same issue, and in both
cases, major questions arose concerning
specific scientific and technological
issues.

Who advises Congress?

Members of the scientific communi-
ty are well aware of the formal scientif-
ic advisory apparatus in the Executive
Branch of our Government, which,
until recently, included a science advi-
sor to the President and the President's
Science Advisory Committee. Any
agency that even thought about scien-
tific or technological problems had
dozens or even hundreds of scientific
advisory committees.

What about Congress? As an insti-
tution. Congress has depended on its

standing committees, on the General
Accounting Office and on the Congres-
sional Research Service of the Library
of Congress for technical expertise and
advice. But where do these groups get
their scientific advice? Do they have
advisory committees or staffs, or more
informal arrangements?

With the exception of the House
Committee on Science and Astronau-
tics, no standing committee of the
House or Senate has formal advisory
groups. Many of the approximately
forty standing committees rely on the
Science Policy Research and Environ-
mental Policy Divisions of CRS, as
well as on the relevant Executive agen-
cies, for scientific advice.

The Committee on Science and As-
tronautics has two advisory panels. Its
panel on Science and Technology is
composed of 16 prominent scientists
and engineers, mostly from the "hard"
sciences. From the period 1960
through 1972, this panel met annually
to discuss with the members of the
committee broad issues related to
those legislative questions that had
deeply ingrained scientific or techno-
logical characteristics. These included
issues such as the management of in-
formation and knowledge, and applied
science and world economy.

The other advisory committee of
Science and Astronautics is its Re-
search Management Advisory Panel,
which is composed of seven prominent
research managers from the industrial
and university communities, and ad-
vises the Committee in a more infor-
mal manner on a number of subjects.
In 1969. for example, they met to dis-
cuss the effects of Section 203 of the
Defense Authorization Act of 1970,
which requested that all defense re-
search activities be "relevant," and in
1972 and 1973 they discussed how best
to organize and finance a national ener-
gy research and development effort.

In 1964, the Subcommittee on
Science, Research and Development of
the Committee on Science and Astro-
nautics published a study "Scientific-
Technical Advice for Congress: Needs
and Sources," in which the Com-
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Formal advisory groups are few, but the
legislative branch is seeking assistance through
informal channels to an increasing extent.
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mittee's Panel on Science and Tech-
nology advised that a permanently em-
ployed group of highly trained scien-
tists and technicians could best fulfill
the need for scientific advice in the
Congress. By the end of 1964, the
Congressional Research Service had
created a Science Policy Research Di-
vision, and in September 1969 it estab-
lished an Environmental Policy Divi-
sion. There are now about 70 profes-
sional staff members associated with
these two divisions of CRS.

CRS does not have any formal scien-
tific advisory groups of its own, nor
does GAO. CRS specialists seek advice
from colleagues and personal contacts
within the scientific community, and
GAO relies on its own staff for most of
the science advice it needs. Both CRS
and GAO employ consultants on an in-
frequent basis.

In 1972, Congress established an Of-
fice of Technology Assessment in the
legislative branch. OTA was funded
for the first time in fiscal year 1974,
and its first director, Emilio Q. Dadda-
rio, is now launching this exciting new
departure in getting scientific advice
for Congress. OTA does have a
twelve-member advisory council, most-
ly scientists and engineers, and they
are expected to play an important role
in guiding the initial technical in-
quiries of this new office.

Informal advice needed

It should by now be obvious that
Congressmen and Senators don't de-
pend very much on formal scientific
advisory groups. But there are a mul-
titude of ways for offering and receiv-
ing informal scientific advice—infor-
mal in the sense that it comes from no
advisory group organized for that pur-
pose.

A not uncommon role for scientists
to play is that of witness before a
standing Congressional Committee.
An invitation to testify as an expert
on specific subjects under consider-
ation implies that Committee members
or staff are aware of the scientist's
work and reputation or that someone
who has contacts with Committee

Ratchford at the South Geomagnetic Pole. About $25 million for antarctic research are
included each year in the funds that the House Committee on Science and Astronautics
authorizes for the National Science Foundation. Earlier this year Ratchford, science
consultant to the committee, visited major US and Soviet antarctic research stations.
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members and with staff has called him
to the Committee's attention. He may
represent an executive agency or some
other vested interest, such as a scien-
tific or educational organization. Al-
ternatively, he may volunteer on his
own to testify, or submit a written
statement for the record, because of his
personal interest in the political issue
or technology under consideration.

How does one know beforehand
about impending hearings? There is
no unique answer to this question.
Many newsletters, both subscription
letters and those published by interest
groups, keep track of scheduled Com-
mittee hearings for their readers, and
these newsletters are often available in
libraries. Other common sources for
this kind of information include the
Congressional Record and periodicals
such as the National Journal and Con-
gressional Quarterly. Telephone calls
to the appropriate Committees or to
the local office of your own Congress-
man or Senator can also be useful in
keeping abreast of what is going on be-
fore Congressional Committees. Any
special relationship with a Committee
or an individual Member of Congress
can serve as a conduit for inserting sci-
entific advice into the legislative pro-
cess, for example personal friendships

with Members or staff. Or the rela-
tionship may simply be due to the po-
sition the scientist holds in his role as
a constituent—university department
chairman, professor, industrial re-
searcher, or just a registered voter in
the state or district.

Congressmen and Senators are ex-
tremely busy individuals. All of their
contacts with constituents and the
public serve an educational function,
whether the situation is a science semi-
nar, cocktail party, PTA meeting, or
political fund raiser. As a politician
he listens—and these are all opportuni-
ties for offering informal scientific ad-
vice.

Special opportunities occur when the
views of the scientist coincide with
those of a Member on a particular
issue that has high technological con-
tent. In this case one can volunteer to
help the Member's staff in researching
and justifying his position. This not
only opens an avenue of communica-
tion on a specific subject, it may also
establish a relationship that can pro-
vide an entree to the Member and his
staff on other issues as well.

In the organizations related to Con-
gress—GAO, CRS and OTA—opportu-
nities exist for informal advice. A
willingness to provide high-quality ad-

The author in a Trackmaster vehicle, en route from the old US Research Station at the
South Geographic Pole to the new research station that is presently under construction.

vice to a CRS staff member, for exam-
ple, will usually result in further corre-
spondence or phone calls when ques-
tions on similar subjects arise. These
CRS experts speak freely of their "in-
visible college" of policy and technical
experts—a college that is always in
need of expansion.

Another, but more limited, possibili-
ty for advising Congress falls to Execu-
tive Branch employees. A Congressio-
nal Committee sometimes borrows an
individual from an agency for a short
time to work on a specific project.
Personal contacts and an under-
standing of how the "system" works
can lead to continuing informal talks
in the future. The hearing process as
well as social contacts can also lead to
"unauthorized" discussions between
Executive and Legislative Branch per-
sonnel. Although these relationships
can sometimes drive Congressional li-
aison officials up the wall, they help
assure the kinds of information inter-
change needed to produce legislative
decisions that are based on adequate
data.

Fellowships in Congress

Several formal programs currently in
existence enable scientists to work
closely with Congressmen and Senators
for a period of a year or so, and then
return to their academic or industrial
research positions. The American Po-
litical Science Association has spon-
sored a Congressional Fellowship pro-
gram since 1953 and about 40 Congres-
sional Fellows are selected each year.
They include political scientists, re-
porters, law professors, and Federal
employees. Typically, one of the 40
Fellows is a scientist, usually a Federal
employee.

The Commerce Department has
since 1964 sponsored a Commerce
Science and Technology Fellowship
program for its employees. A few sci-
entists from this program have worked
with Congressional offices during re-
cent years.

In 1972 the American Society of Me-
chanical Engineers announced a Con-
gressional Fellowship program spon-
sored by the Society. The first ASME
Fellow began his stint on Capitol Hill
in January 1973, a year that saw a
rapid expansion of scientist-oriented
Congressional Fellowship programs.
The American Association for the Ad-
vancement of Science appointed three
Fellows; the American Physical Society
selected two, and the Institute of Elec-
tronic and Electrical Engineers desig-
nated one. This group of scientists
began their year on the Hill in Sep-
tember 1973 and are working for a
number of Congressional Committees,
Senators and Congressmen. The
AAAS provides overall coordination for
the APS and IEEE programs as well as
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On the annual ice shell, with the Ross Sea in the background,
during the author's recent tour of research stations in the

antarctic. He is flanked in this photograph by Robert Clark
of the Senate Appropriations Committee and an Adelie penguin.

taking care of its own programs.
The initial experience of the profes-

sional societies with Congressional
Science Fellowship programs has been
good. There has been a great demand
by Congressional offices for the services
of these individuals, and the Fellows
have generally found their activities in
this unusual milieu to be stimulating
and rewarding. It remains to be seen
how many of the Fellows will return to
the less frantic environment of the lab-
oratory or classroom.

Perhaps the major problem facing
Congressmen in getting information
and ideas from scientists is that of im-
pedance matching, because Congress-
men and Senators do not usually have
a scientific or technical education.
Most have legal training, and only
two classify themselves as scientists.
They are generally bright, pragmatic
extroverts whose most scarce commodity
is time. Consequently, they can rarely
go into much depth on any subject.
They, and most Congressional staff
members, are not familiar with the
specialized terminology common to
technical specialists.

Scientists, on the other hand, find it
difficult to communicate without using
the symbols and jargon with which
they are familiar. Academicians, and
scientists in particular, are comfortable

with their precisely defined nouns and
verbs, and many disdain to express
their ideas in terms that an intelligent
but extremely busy layman can under-
stand. This difference may reflect the
fact that scientists tend to deal with
hard data, which they usually present
to a small and very selected peer
group, whereas the peer group to which
the Congressmen must submit their
work for review is the electorate.

Conventional wisdom states that sci-
entific advice for Congressmen and
Committees is no problem. The
Chairman, Member, or staff just calls
up some prestigious organization such
as the National Academy of Sciences
or the president of the Member's state
university and finds out the answer to
his problem in a minute or two.

Unfortunately, this does not happen
very often, since the logistics are com-
plex: The Member or responsible staff
person must characterize the scientific
aspects of the problem, remember
which expert or organization to call, lo-
cate the person so identified, expound
the question to him and determine
whether he or his staff has adequate
time to devote to generating an answer.

In practice it is much easier for Con-
gressmen and Senators just to ask
someone nearby—staff or other close
advisor. This emphasizes the need for

an in-house scientific capability in
Congress, composed of people who un-
derstand the laws of both nature and
human nature, and have a certain po-
litical sensitivity. Only in this way
can the required impedance match be-
tween scientific information and the
legislative process take place.

Scientists should play a much larger
role in legislative decision making than
they have heretofore. I have described
some specific ways in which this can
occur. The participating scientists,
however, must maintain a perspective
that considers technical issues within
the context of the many factors that
can contribute to the resolution of
broad public policy issues. These sci-
entists must be prepared, temporarily
or permanently, to cease practicing
their professions in the traditional
sense. In a more fundamental way
they remain scientists, since science is
really a method and outlook, rather
than a collection of facts or quantita-
tive relationships. The result can be a
better informed Congress and a
strengthened legislative process.

The views expressed here are those of the
author and do not necesarily reflect those of
the Chairman of the Committee on Science
and Astronautics or of any of its Members.
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