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When will lawmakers recognize the need to re-establish

a technical assessment capability?

very day, the U.S. Congress faces decisions that involve complex issues of sci-
ence and technology. For example, the legislature develops and amends envi-
ronmental regulations. It decides whether and how much to fund research
programs aimed at better understanding the environment or developing tech-
nologies for a more sustainable future. Legislators must consider the social, reg-
ulatory, and other implications of current and emerging scientific and technical
developments—from earth-observing satellites to genetic engineering.

For the most part, congressional members and their staffs are not technical experts.
As a representative body, Congress must weigh and balance facts, analyses, and opin-
ions that come to them via letters, email, and telephone; through visits made to staffs
and members; in meetings in home districts; and through a variety of other mechanisms,
such as breakfast and lunch seminars. The biggest challenge is usually not finding data,

but filtering and analyzing useful data.
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Members and their staffs can obtain basic facts
and figures or modest technical explanations from
the Congressional Research Service (CRS) or networks
of friends and colleagues. Congressional Science and
Technology Fellows sometimes help (1). Hearings can
provide a formal opportunity to gather input and give
interested parties an opportunity to participate. Given
the way these sessions are used, however, they often
provide little help in developing a balanced and in-
formed view of important technical issues.

Today, the availability of

analytical support for Congress
is occasional, at best.

Political scientists Edward Schneier and Bertram
Gross note that “most legislative decisions are made
by men and women who have little direct knowledge
of the problem at issue” (2). They quote one member
as saying, “The best I can do is to devote my time to
the major legislation that comes before the House
and rely on others for advice in connection with less
major legislation” (2). Schneier and Gross argue that
“informed decisions can be made by uninformed
human beings. Indeed they usually are, or at least
they are made by persons who lack direct, personal
knowledge of the relevant facts.... In a complex world,
it is rational and essential for each individual to re-
main ignorant of the details of most of the compo-
nents of most of the decisions he or she must make”
(2). In the simpler, less-technical world of the 18th
and 19th centuries, a model of informed decisions
made by uninformed decision makers, using adver-
sarial evidentiary procedures drawn from the law,
might have been adequate. For many of the decisions
that come before Congress today, we need to do bet-
ter than that.

Of course, it is neither realistic, nor even desirable,
to expect members to become deeply knowledgeable
about the technical details of the thousands of issues
they must address. But, it is realistic, indeed essen-
tial, that the information upon which members base
their decisions includes impartial balanced analysis
that carefully frames the relevant issues, systemati-
cally articulates the tradeoffs and other value judg-
ments that must be made, and clearly lays out the
likely consequences of alternative choices. In short,
informed decision making requires that decision mak-
ers understand and use analysis that considers all rel-
evant scientific and technical details.

Today, the availability of such analytical support
for Congress is occasional, at best. If the topic con-
sidered happens to be one on which the National
Research Council (NRC), a think tank such as Resources
for the Future, or a university-based policy research
group has recently issued a study, then that analysis
generally gets used. However, for many important is-
sues, no such study is available, and Congress has to
“wing it”. Some perspectives may be represented by
interest groups; other equally or more important per-
spectives may never be considered.

308A = ENVIRONMENTAL SCIENCE & TECHNOLOGY / AUGUST 15, 2004

Past support

From 1972 through 1995, Congress had a small pro-
fessional organization designed to provide legislators
with balanced analytical support (3). After a shaky
beginning, the Congressional Office of Technology
Assessment (OTA) grew into a small but highly effec-
tive unit, which The Washington Post characterized in
the early 1990s as a “dispassionate, nonpartisan play-
er in the legislative process.” Around the same time,
The San Diego Union noted that “the smallest agency
on the Hill is the best in terms of efficiency and thor-
oughness. It is certainly the least political bunch—this
is real sci, not political sci—in the world’s most polit-
ical town.” And, in a 1995 editorial, The Washington
Times observed that “the agency has emerged as the
voice of authority in a city inundated with statistics
and technical gobbledygook” (4).

Various considerations led to the creation of OTA.
Congress had a major concern that while the Execu-
tive Branch had a great deal of analytical capability
to address policy issues on science and technology,
Congress itself did not and was often left to the mercy
of analysis provided by the Executive Branch or in-
terested third parties. This imbalance did not just
arise in the context of legislating. Congress is also re-
sponsible for overseeing how the Executive Branch
performs its duties. Clearly, effective oversight is im-
possible without independent capabilities for research
and analysis.

OTA was created as a bipartisan entity of the House
of Representatives and the Senate and was overseen
by a joint committee with equal membership from
both houses and both the Republican and Democratic
parties (5). Because of the highly political setting in
which it operated, OTA rarely reached definitive pol-
icy recommendations (except to occasionally note
when science did not support a specific conclusion).
Rather, it structured problems, developed background
analysis on which it believed all parties could agree,
and thus informed and raised the level of debate.

At its peak, OTA had a staff of about 140, half with
Ph.D.s in the sciences, engineering, and various areas
of social science. Studies were commissioned by con-
gressional committees (not individual members) and
were approved by the bipartisan, bicameral Technology
Assessment Board. In contrast to the NRC studies, in
which outside experts do much of the work, OTA stud-
ies were conducted by its own full-time staff. However,
their plans and work products were reviewed by di-
verse, external advisory boards whose members were
selected to represent a wide range of perspectives and
all relevant stakeholders. The advisory boards played a
critical function, ensuring that all important perspec-
tives had been identified and discussed in the reports.

At their most successful, OTA reports often helped
to define the terms of the debate and, like stipula-
tions in a lawsuit, laid out basic technical facts, which
both informed and provided a foundation for subse-
quent policy discussions. Thus, for example, John
Adam noted that both sides in the 1977 congression-
al debate over coal-slurry pipelines used the same
OTA report to support their arguments (6). Although
the typical OTA report laid out a range of options and
discussed pros and cons, sometimes when the em-



pirical evidence was sufficiently compelling, a report
made a specific recommendation. Thus, a 1986 re-
port on the transportation of hazardous materials
suggested that Congress authorize a national truck
driver’s license that required training and “special cer-
tification requirements for all hazardous materials,
including gasoline” (7). A few years later, Congress
did just that (8).

In 1990, Bruce Bimber conducted a study of OTA
for the Carnegie Commission on Science, Technology,
and Government. As part of this undertaking, he sur-
veyed 35 congressional staff members who were reg-
ularly involved with matters of science and technology.
Half those respondents rated OTA’s studies as “very
useful”, 41% rated them as “useful”, 9% rated them as
“somewhat useful”, and not one staffer rated them as
“not useful”. The specific legislative impacts appear
in a recent review (9).

During the years OTA operated, members often
noted the important difference that it was making. For
example, in 1972, Sen. Edward Kennedy (D-MA)
lamented the fact that about 400,000 children were
suffering from lead poisoning and observed, “If
Congress had had an Office of Technology Assessment
30 years ago, it is conceivable we would have antici-
pated this problem and enacted legislation [that]
would have spared thousands of children from the
grievous effects [of] this poison” (9).

Interested parties of all persuasions used OTA re-
ports to frame and inform their arguments and then
feed those ideas back into the political debate. Think
tanks and the academic community made regular use
of OTA reports both as sources for their ongoing work
and, in the case of universities, for education.

OTA came to an end in 1995, a victim of the flur-
ry of congressional budget cuts in the early days of
the “Gingrich revolution”. Numerous factors played
into this decision (9), particularly the election of many
new members who had no idea what the agency did.
Further, all the committee chairs had just changed
because of the Republican sweep. Recall that only
committee chairs—not individual members—could
commission OTA studies, and many of the new chairs
had no experience using the agency.

Also, some members were upset with OTA because
of a few highly contentious studies among the more
than 700 that it had produced. Almost all of these
controversial studies involved technology and na-
tional security. Without doubt, OTA’'s most contro-
versial studies raised serious technical questions
about the likely performance of President Reagan’s
proposed Strategic Defense Initiative (SDI). The most
controversial work was not an OTA report but a back-
ground paper prepared for the agency by Harvard
University’s Ashton Carter (10). However, two ensu-
ing OTA reports on this topic were also controversial.

“The declassification review of the 900-page...doc-
ument on Star Wars took nine months. OTA Director
[Jack] Gibbons said the only delay was ‘for political
reasons, not for technical ones.'.. The Pentagon had
sent copies to the various armed services and labo-
ratories for review. Even though the Central Intelli-
gence Agency was not involved in the study, [project
director Thomas H.] Karas said [that] the Pentagon

sent parts of the report to it—hoping, he believes, the
CIA would classify it. The CIA said in a letter they saw
nothing classifiable. In the end, however, the SDI or-
ganization held firm, and three chapters...were never
declassified” (6).

Although these controversial studies constituted
only a tiny fraction of OTA's total output, 12 years later,
in an interview with National Public Radio’s Robert
Siegel, former OTA director Jack Gibbons was still ex-
plaining and defending the agency’s SDI reports
against complaints by former Rep. Newt Gingrich (11).

No doubt, conservative annoyance over an alleged
lack of balance in a handful of OTA reports was a fac-
tor for some members in the decision to end OTA. In
the highly partisan environment of 1995, it didn't help
that Gibbons had moved to the White House to be-
come science advisor to President Clinton and that
he took many of his most senior staff with him. For
most members, however, these considerations were
secondary. When the final decision was made in mid-
1995 not to fund the agency (by a margin of one vote
in the House-Senate conference committee), the
dominant factors were a desire to demonstrate a
strong commitment to trimming budgets, a lack of fa-
miliarity with OTA and how its products could be used
to support the work of committees, and a preoccu-
pation with other broader political concerns unre-
lated to the specifics of OTA.

Gaps in analytical support

Now that most of the political dust has settled from
OTA’s demise, Congress must address a basic need
for careful, balanced analytical support to inform its
many decisions involving science and technology.
Sources of independent, balanced analytical support,
which Congress can now routinely command, do not
span the full range of response times. A gap remains
for studies that require a few weeks to 18 months
(Figure 1). CRS provides excellent short-term assis-
tance. NRC is often used for longer-term studies that,
except in special circumstances, usually require a year
or more.

FIGURE 1]
Filling in the analysis gap

The U.S. Congress can routinely command very short-
or long-term independent impartial analytical support,
but it has no resources for studies that require a few
weeks to 18 months. Adapted with permission from
Ref. 16.
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FIGURE 2]
Getting the best analysis

The sources of analysis currently available to the U.S.
Congress vary widely in their balance, completeness,
impartiality, and sensitivity and responsiveness to
congressional needs. Adapted with permission from

Ref. 16.
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Available analyses also vary widely in terms of their
balance, completeness, impartiality, and sensitivity
and responsiveness to congressional needs. NRC re-
ports are generally well balanced, but because ex-
perts perform them, they frequently do not consider
the views of the general public. Also, rather than lay
out a range of policy options with a discussion of their
strengths and limitations, NRC reports often make
specific policy recommendations. As a result, Con-
gress may have a hard time using such reports in bal-
ancing judgments and making informed tradeoffs.

Just as with study duration, there is a gap in ana-
lytical capability that is simultaneously balanced,
complete, and impartial while also sensitive and re-
sponsive to the needs of Congress, as illustrated in
Figure 2. Analysis performed by universities and think
tanks can be extremely valuable, but it is often uneven
in coverage, balance, and responsiveness to congres-
sional needs and is frequently not available on top-
ics or in time frames that accommodate lawmakers.
Further, it can be very difficult for members and their
staff to assess the balance, completeness, and im-

Six institutional models for providing science and technology advice to the U.S. Congress (76).

Model 1. An expanded analytical capability in the Congressional Research Service (CRS), the General Accountability

Office (GAO), or the Congressional Budget Office (CBO)

Disadvantages

CRS, GAO, and CBO have other missions and institutional
cultures, and incentive structures that may not be compatible
with a sustained ability to perform interdisciplinary policy
analysis.

Most costs would appear in the legislative branch budget.

Advantages
Incremental change to an existing and familiar mechanism.

Capability is entirely within the legislative branch and thus
completely under its control and dedicated to its needs.

Organizations understand the needs of Congress.

Budgets of these organizations that are available to support
their traditional missions might be squeezed.

Properly organized, this system could maintain tight bipartisan,
bicameral control over the process and systematic review of
the work products.

Properly organized, it could provide a range of other technical
advice and support to Congress.

GAO has begun to demonstrate the capability to make the
necessary institutional and cultural changes.

Model 2. Expanded use of the National Academies complex (including National Research Council [NRC])

Disadvantages

Does not maintain tight bipartisan, bicameral control over the
process or the systematic review of the work products.

More likely to produce products that “tell Congress what to do”
rather than simply frame the problem and lay out options.

Some political risks to the National Academies—NRC complex
that might undermine ability to perform current roles.

Greater distance between the analytical organization and
Congress, making it easier to trim or eliminate the budget.

Advantages
An incremental change to an existing and familiar mechanism.
Very high status and prestige.

More distance between the analytical organization and
Congress, perhaps making the assessment organization less
vulnerable to political attack for unpopular messages.

Some costs might be moved to the legislative branch.

Model 3. Expanding the role of the science and engineering congressional fellowship program

Disadvantages

Because fellows are located on the personal staffs of members
or on majority or minority staffs of committees, framing of
analysis requests may be influenced by partisan considerations.

Support for fellows is already limited, which might place further
demands on the resource base and on the scarce time of fellows.
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Advantages
An incremental change to an existing and familiar mechanism.

Engages the services of staff who have substantial technical
expertise in commissioning and overseeing analysis.



partiality of such work. Peer-reviewed publication can
help but does not assess all the factors that Congress
must consider. Analytical input from interest groups
can be responsive to congressional needs but is often
incomplete, biased, and tells only part of the story.
Again, it can be very difficult for members and staffs
to assess such inputs.

Improving analytical support

In June 2001, representatives from 18 universities and
professional societies convened a workshop in
Washington, D.C,, to begin a national discussion on
the need to create an institution that provides Con-
gress with analyses on science and technology issues
(12). Since then, several follow-up events and leg-
islative initiatives have taken place. Among them has
been an effort led by Sen. Jeff Bingaman (D-NM),
which produced a pilot program that explored
whether the U.S. General Accountability Office (GAO)
might develop a technical assessment capability. GAO
completed a first assessment in 2002 on biometric
technology of border security and a second assess-

ment this year on cyber security and has requested
to work on two more (13, 14, 15). So far, the signs are
promising that GAO will be able to develop an ongo-
ing assessment capability.

Congressman Rush Holt (D-NJ), one of the two
Ph.D. physicists in Congress, has twice introduced leg-
islation to re-fund OTA under the existing Technology
Assessment Act of 1972. Although these bills, introduced
in the last two Congresses, have had strong bipartisan
support, clearly the current House leadership is not pre-
pared to allow such a bill to come to the floor. Passage
could be interpreted as an admission that the earlier
decision to dismantle OTA was a mistake. Senators
Bingaman (D-NM) and Joseph Lieberman (D-CT) have
introduced a bill in the Senate (S2556) that would es-
tablish a permanent analysis group in GAO. Similar
legislation has been introduced in the House (HR4670).

Recently, 17 experts in technology and public pol-
icy laid out 6 different institutional arrangements that
could improve the analytical advice available to
Congress (16). These arrangements are summarized
in Table 1.

Model 4. A lean, distributed organization to serve Congress

Disadvantages

Advantages

Requires acquisition of outside resources and thus is subject to
the usual political incentives to “spread the wealth around.”

Analysis performed by staff not directly in control of Congress
and thus perhaps less cognizant of its unique needs and
sensitivities.

Greater distance between the analytical organization and
Congress, making it easier to trim or eliminate the budget.

Model 5. A dedicated organization in Congress

Tight bipartisan, bicameral control over the process, and
systematic review of the work products.

Minimizes the size of the organization within the legislative
branch while maintaining great analytical depth and capability.

More distance between the analytical organization and
Congress, perhaps making the assessment organization less
vulnerable to attack for unpopular messages.

Some costs might be moved off to the legislative branch.

Disadvantages

Similar to the old Office of Technology Assessment, and thus
perhaps politically objectionable to some members.

Most costs would appear on the legislative branch budget.

Organization must balance the need to employ full-time experts
in a wide range of disciplines with the need to limit the budget.

As a free-standing unit, financial support would be more
vulnerable to shifts in the political climate.

Model 6. A dedicated organization outside Congress

Advantages

Entirely within the legislative branch, and thus completely
under its control and dedicated to its needs.

Tight bipartisan, bicameral control over the process and
systematic review of the work products.

Properly organized, it could provide a range of other technical
advice and support to Congress.

Disadvantages

It may be harder to maintain tight bipartisan, bicameral control
over the process or the systematic review of the work
products.

Requires acquisition of outside resources and thus is subject to
the usual political incentives to “spread the wealth around.”

Greater distance between the analytical organization and
Congress, making it easier to trim or eliminate the budget.

Analysis performed by staff not directly in control of Congress
and thus perhaps less cognizant of its unique needs and
sensitivities.

Advantages

A bit more distance between the analytical organization and
Congress, perhaps making the assessment organization less
vulnerable to political attack for unpopular messages.

Some of the costs may be moved off to the legislative branch
budget.
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Why consider alternative models? Several con-
gressional members advised participants in the June
2001 workshop not to spend much time in “academ-
ic exercises designing optimal institutional arrange-
ments” but rather to work on putting a practical
solution in place. Good advice, yet John Kingdon
notes that in political settings such as Congress, suc-
cessful decisions typically result from the simultane-
ous alignment of three strands of rather independent
activity: a political moment that makes action propi-
tious; a set of good policy ideas that have been de-
veloped, widely discussed, and supported by policy
professionals; and a group of “policy entrepreneurs”
who promote those solutions to relevant political de-
cision makers at the critical moment (17). Thus, try-
ing to create one ideal process for congressional
analytical advice is unlikely to be useful or success-
ful—rarely would a proposal be implemented in its
original form. Developing a menu of policy options
is the best approach. That gives Congress a richer pal-
let of ideas from which to assemble a solution.

Only outside stakeholders
and groups will persuade

Congress to implement new

institutional processes.

The message is this: Don't view the models sum-
marized in Table 1 as a menu from which only one de-
sign should be chosen as described. Rather, these
models set out a range of design possibilities. The best,
and politically most feasible, arrangements are likely
to involve some combination of several ideas from
Table 1. Further, it is probably not wise to think in terms
of a “solution”. As more congressional members and
staffs come to understand that better institutional sup-
port is needed to help address issues of science and
technology, they will likely work to implement several
different strategies. Advancing parallel solutions has
two advantages: It will allow Congress to experiment
with several strategies, drawing lessons from each, and
it should produce arrangements that are politically
more robust than a single-solution strategy.

Congressional members respond to their con-
stituents; several members have told my colleagues
and me that only outside stakeholders and groups
will persuade Congress to create and implement new
institutional processes. Thus, it is very important that
individual scientists and engineers, as well as their
professional organizations, clearly communicate to
members of Congress the value of establishing im-
proved arrangements to obtain balanced advice on
technical issues.

Congress should draw on the lessons of the past
and the experience of others, including the several
European Parliaments that have functioning adviso-
ry systems ironically modeled on the old OTA (18, 19).
Once again, Congress must establish a process for
obtaining balanced, independent, analytical guidance
on complex science and technology policy issues.

312A = ENVIRONMENTAL SCIENCE & TECHNOLOGY / AUGUST 15, 2004

Acknowledgments

Many of the arguments made in this article were orig-
inally developed jointly with Jon M. Peha at Carnegie
Mellon University and were first published in book
chapters that we coauthored (16). In addition, I thank
the 15 other colleagues who contributed to that book.
Financial support for this work has come from two
grants from the Heinz Endowments, a grant from the
John D. and Catherine T. MacArthur Foundation, and
from academic funds from the Department of Engi-
neering and Public Policy at Carnegie Mellon Univer-
sity. I thank Patricia Steranchak for her assistance in
all phases of the work.

M. Granger Morgan is head of the Department of
Engineering and Public Policy at Carnegie Mellon
University.

References
(1) Stine, J. K. Twenty Years of Science in the Public Interest: A

History of the Congressional Science and Engineering

Fellowship Program; American Association for the

Advancement of Science: Washington, DC, 1994.

Schneier, E. V;; Gross, B. Legislative Strategy: Shaping Public

Policy; St. Martin’s Press: New York, 1993.

(3) The OTA Legacy, www.wws.princeton.edu/~ota.

(4) Morgan, M. G. Midweek Perspectives. Pittsburgh Post-

Gazette, Aug 2, 1995.

Technology Assessment Act of 1972, govinfo.library.unt.

edu/ota/Ota_5/DATA/1972/9604.PDE

(6) Adam,J. A. Congress’s technical arm: How's it doing? I[EEE

Spectrum 1989, 26, 58-59.

Transportation of Hazardous Materials: State and Local

Activities, OTA-SET-301; U.S. Office of Technology Assess-

ment: U.S. Government Printing Office: Washington, DC,

March 1986.

Policy Analysis at OTA: A Staff Assessment; internal report

of an OTA working group; Office of Technology Assess-

ment: Washington, DC, May 1993. Selected pages are also
available at www4.ncsu.edu/~jherkert/bfscapst.html.

Margolis, R. M.; Guston, D. H. The Origins, Accomplish-

ments, and Demise of the Office of Technology Assess-

ment. In Science and Technology Advice for Congress;

Morgan, M. G, Peha, J. M., Eds.; RFF Press: Washington,

DC, 2003; Chapter 3, pp 53-76.

(10) Carter, A. B. Background Paper: Directed Energy Missile
Defense in Space; U.S. Office of Technology Assessment:
Washington, DC, April 1984.

(11) National Public Radio. All Things Considered; transcript
of the July 18, 2001 broadcast; Burrelle’s Information
Services: Livingston, NJ.

(12) Creating an Institutional Structure To Provide Science &
Technology Advice to the U.S. Congress, www.epp.cmu.
edu/other/STadvice_toC.html.

(13) Technology Assessment: Using Biometrics for Border
Security, GAO-03-174; U.S. General Accountability Office:
Washington, DC, 2002.

(14) Fri, R.; Morgan, M. G.; Stiles, W. A., Jr. An External Evalu-
ation of GAO’s Assessment of Technologies for Border
Control; U.S. General Accountability Office: Washington,
DC, 2003. Reproduced in Science and Technology Advice
for Congress; Morgan, M. G., Peha, J. M., Eds.; RFF Press:
Washington, DC, 2003; Appendix 3, pp 208-227.

(15) Technology Assessment: Cybersecurity for Critical Infra-
structure Protection, GAO-04-321, U.S. General Account-
ing Office: Washington, DC, 2004.

(16) Morgan, M. G., Peha, J. M., Eds.; Science and Technology
Advice for Congress; RFF Press: Washington, DC, 2003.

(17) Kingdon, J. W. Agendas, Alternative and Public Policies;
Little, Brown and Co.: Boston, MA, 1984.

(18) Parliaments and Technology: The Development of Tech-
nology Assessment in Europe; Vig, N.J., Paschend, H., Eds.;
State University of New York Press: Albany, NY, 2000.

(19) Vig, N. J. The European Experience. In Science and Tech-
nology Advice for Congress; Morgan, M. G., Peha, J. M., Eds.;
RFF Press: Washington, DC, 2003, Chapter 5, pp 90-98.

(2

—

5

=

(7

=

8

=

(€]

=



