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1. Introduction
As recounted in Part I of this paper (Pielke, 2000), in the
late 1980s, some members of Congress grew increasingly
frustrated with the Bush Administration's approach to
global climate change policy. When the administrative
development of the US Global Change Research Program
(USGCRP) expanded to the legislative process, it provided Congress with a convenient opportunity to in#uence
the executive branch to serve congressional goals.
This paper tells the story of the US Global Change
Research Program, the centerpiece of the US response to
global warming, in the legislative process in 1989 and
1990. Important elements of the story include personalities, bureaucracies, presidents, members of Congress,
advocacy groups, and experts. At its core, it is a story of
how science was enlisted in support of policy development through the institutions of US government. With
debate about policy responses to climate change continuing more than a decade later, documentation of the
formative years of the nation's primary source of information underlying the debate has yet to be published.
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 The story of the program told in this paper is a synthesis based on
materials found in the public record (notably Congressional and administrative documents), published analyses, and in interviews with
numerous outside observers, as well as individuals closely involved with
the program, from their perspectives on science, administration, and
policy. The interviews were conducted over the period 1993}1997, some
on record and some o! record. I have chosen not to identify by name
many interview sources cited in the text out of consideration for their
candor and in recognition that the US Global Change Research Program is an ongoing e!ort with many interviewees having continued
involvement in the program. In the text the interviews are cited simply
as ([I]nterview with [A]author [year]), e.g. (IA, 1994). See Pielke (1995)
for an appraisal of USGCRP implementation through 1994.

Understanding decisions made in those years, and their
consequences, is critical to improving the linkages of
science and policy.
The central thesis of the two papers is that how policy
makers, administrators, and scientists de"ne the role of
science in the policy process is critical to success or failure
of policies that depend on scienti"c input. Policy makers
established the Global Change Program to support policy development, and its administrators subsequently
structured the program to develop predictive knowledge
of the earth's climate. However, rather than forcing a political consensus, scienti"c research has been selectively
used (and misused) by opposing camps in the global
warming debate to support previously held positions. As
a result, the program has achieved notable bureaucratic
and scienti"c successes while falling short of its ultimate
goal to support policy development (Pielke, 1995).
The Global Change Program is in many respects a tremendous success story. It represents years of hard work,
political maneuvering, and scienti"c progress by individuals and institutions who feel strongly that global
warming is an important matter of societal concern. At
the same time, through at least 1995 the program had yet
to meet is mandate; it did not meet the needs of policy
makers (Pielke, 1995). As one Congressman asked in
1992,
How much longer do you think it will take before [the
USGCRP is] able to hone [its] conclusions down to
some very simple recommendations, on tangible, speci"c action programs that are rational and sensible and
cost e!ective for us to take2 justi"ed by what we
already know? (HCSST, 1989, 244).
The answer could have been `nevera, because the program was structured to develop a predictive understanding of the earth's climate, and not to provide
recommendations on `action programsa. It did not systematically provide information useful to policy makers.
This represents a performance shortfall in program
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implementation that persisted because of breakdowns in
the policy process (Pielke, 1995).
The story of the program can be understood from two
distinct, but related, points of reference. The "rst point of
reference is the story of the Committee on Earth and
Environmental Sciences, an interagency body established
in law in 1990 with instructions to develop and implement a Global Change Research Program. The Committee was terminated and replaced in 1994 by the Clinton
Administration. The second point of reference is the
unfolding story of the program, which existed before the
Committee had responsibility for its implementation,
and continues following the Committee's termination
under a di!erent institutional structure. The program has
continued to evolve and thus allows for only tentative
conclusions subject to reinterpretation as events unfold.

2. The Global Change Research Act in the legislative
process: 1989 and 1990
On 25 January 1989 Senator Ernest Hollings (D-SC),
and a number of cosponsors, introduced the Senate version of the bill (S. 169) that became the Global Change
Research Act of 1990, or P. L. 101}606. The text of the
bill is consistent with the activities mandated by the
charter of the Committee on Earth Sciences (hereafter,
simply `the Committeea): the proposed program's
priority goal was the development of a predictive
understanding of global change. One month later the
Senate Commerce Committee held the "rst congressional
hearing on the bill. In that hearing Robert Corell, of the
National Science Foundation, testi"ed representing the
Committee. He characterized the priority goal of the
proposed program: `It will principally address the question: What scienti"c knowledge is required to predict
future change reliably (SCCST, 1989a, 46)?a The initial
bill justi"ed the program in terms of scienti"c research
and contained only indirect references to policy, consistent with the Committee's desires for the program to
emphasize scienti"c research and to leave consideration
of policy issues to others (see Part I).
Two weeks later, on 8 March 1989 during its "fth
meeting, Committee representatives from the O$ce of
Management and Budget (OMB), Agriculture, National
Science Foundation (NSF), National Aeronautics and
Space Administration (NASA), and State agreed that in
the future the Committee and Program should deal with
issues of science, and not of policy. A participant recalled that Committee o$cials interpreted the initial bill as
a `simple codi"cationa of the Committee's 1987 charter
(IA, 1994).

 For more background on the issue, see Part I.
 CES (1989a) minutes of meeting "ve, 8 March 1989.

As happens with many pieces of legislation, S. 169
began to evolve and change as it worked its way through
the legislative process. An important change from the
standpoint of the Committee's mandate occurred with
the introduction of the House Version of the bill (H.R.
2984) on 24 July 1989. The House version called for the
proposed program to provide `usable informationa to
support policy development. The Hollings version included similar language. Committee o$cials testi"ed
before the House Science Committee three days later,
and presented testimony identical to that of the February
Senate hearing. In follow-up questions to the House
hearing, a congressman asked Dallas Peck (of the US
Geological Survey), who was Committee chair, to clarify
the Committee's position `with respect to the proposed
legislationa (HCSST, 1989, 249). In his reply Dr. Peck
made no mention of `usable information on which to
base policy decisionsa, but reasserted that the advancement of scienti"c predictions was the driving factor
behind the program.
It has always been our intention to create an integrated, comprehensive program and not just a collection of ongoing agency programs. All of the programs
must be weighed against an evolutionary research
priority framework which was developed based on the
data, process, and modeling needs required to improve
our ability to predict global change. The credibility of the
USGCRP can be evaluated based on the programs+ ability to address this goal (HCSST, 1989, 250, emphasis
added).
A member of the Science Committee also asked Peck
about the role that policy development activities would
play in the Committee. The question indicates that, at
that time, the Science Committee did not have a clear
perception of the role that the proposed program would
play in policy development.
Is the CES a good model for coordinating policy
research? If so, is there an existing bureaucratic entity,
such as the Domestic Policy Council, that could parallel the CES by coordinating policy research and assessments (HCSST, 1989, 248)?
In reply, Peck chose not to answer the question directly,
but his answer re-enforced the Committee's desire to
keep considerations of research separate from policy
development. He replied
I would prefer not to speak for the policy community;
they make their own decisions for the best structures to
 The Senate bill stated that CEES would be responsible for `development of an information base, the assembly of the information essential for e!ective decision making to respond to the consequences of
global changea (SCCST, 1989b, 18). SCCST (1989b, 14}28) reprints the
entire text of the Senate version of the bill.
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coordinate their activities. However, I should note that
international global change science policy is currently
being coordinated through the National Security
Council's Policy Coordinating Committee for International Oceans, Environment, and Science A!airs [i.e.,
the Bernthal Committee, described in Part I] (HCSST,
1989, 252).
Peck indicated, by distinguishing between policy
development and the Committee's activities, that the
proposed program would emphasize science and leave
consideration of policy to others. Peck claimed that
global climate change policy was coordinated by the
Bernthal Committee in the State Department, although
(as documented in Part I) the Bernthal Committee's role
in policy development had been rendered e!ectively
moot by Bush Administration o$cials; it was really just
for show.
The Senate passed S. 169 on 6 February 1990 with
little debate. However, due to a jurisdictional dispute
between the House Science Committee and the House
Merchant Marine Committee, the House delayed passing its version until 26 October 1990 (Kennedy, 1992).
According to Robert Palmer, a House Science Committee sta! member who worked on the Global Change
Research Act, the jurisdictional dispute involved access
to sensitive budget documents.
A lot of "ghting that went on during that legislative
process involved getting access to [White House
science policy] documents. We had a provision in the
bill, at one point, that required the administration to
share the agency budget documents with us2 The
White House fought that real hard, and the Merchant
Marine Committee fought really hard over it. They
wanted [the budget documents] and this was the thing
that held up the bill for a long time, until we found out
that Merchant Marine didn't actually have the jurisdiction and didn't really need them. We went forward
eventually without [Merchant Marine] (IA, 1994).
During the 16-month period between the July 1989
House hearing and the "nal House vote on the bill,
Congress held only one hearing on the legislation. That
hearing is illuminating because it shows the growing
frustration in Congress with the Bush Administration's
reticence to develop policy with respect to global climate
change.
The Senate Appropriations Subcommittee with jurisdiction over the O$ce of Science and Technology Policy
held the hearing on 8 February 1990. D. Allan Bromley,
science advisor to President Bush, was the sole witness.
Senator Barbara Mikulski (D-MD) explained that the
oversight hearing was called because of concerns in Congress about the Bush administration's apparent lack of
attention to the development of global climate change
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policies and she criticized a recent Bush speech on the
topic.
There is increasing concern that U.S. policy and global
climate change is adrift2 perhaps most troubling in
the President's speech was that is lacked any sense of
urgency on the need to develop both a short-term and
long-term policy on global warming other than beyond doing more research. This Senator has a great
respect for research, and good science should lead to
good policy, but good science shouldn't lead to a delay
in policy (SCA, 1990, 1}2).
Mikulski's opening statement was among the "rst to link
explicitly the proposed research program with global
change policy development. Demands for policy development, such a Senator Mikulski's created pressures for
Committee o$cials to de"ne more explicitly the role of
the program in the policy process.
In the question and answer period, Senator Mikulski
pressed Bromley on the relationship of science and policy
in the proposed Global Change Program, noting the
Bush Administration's apparent bureaucratic shell game
of creating powerless committees to be `in chargea of
policy development. She asked, `Could you tell me what
is the policy structure, in terms of the way you are going
to arrive at it, who has been tasked to do it2 it looks
like we were lurching from advisor to advisor2 who is
in charge? (SCA, 1990, 77}78)a Bromley responded that,
`at the momenta, he linked the Committee on Earth
Sciences to President Bush's Domestic Policy Council
Working Group responsible for global change policy,
providing `essential intragovernmental cross-communicationa (SCA, 1990, 78). The Working Group, he continued, reported to the full Domestic Policy Council
under the attorney general, who reported to the president. Senator Mikulski was unhappy with the answer
and asked a follow-up question: `Doctor, which individual, if there is one within the administration, has the
President tasked to coordinate and develop speci"c government-wide policy options on global warming (SCA,
1990, 80)?a Bromley replied that he was this person.
Sensing the tight spot that they were in, Committee
o$cials found it politically expedient to encourage Congress to link the proposed program with the development
of policy as the issue of climate change became increasingly controversial. This in spite of the earlier Committee
e!orts to restrict the program to research only. Representatives of the Committee walked a tightrope between

 The developing relationship between USGCRP science and global
change policy was de"ned further in follow-up questions to OSTP
budget justi"cation hearings in May 1990. Bromley used the Intergovernmental Panel on Climate Change (IPCC), as an example of an
`interface between science and policya, a phrase that came to characterize the USGCRP following its approval (SCA, 1990, 233}234).
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demands for policy action from Congress and the policy
reticence of the Bush Administration. They discovered
that walking the tightrope meant promising to Congress
that the scienti"c research to be conducted in the program would be policy relevant, while asserting to the
Bush Administration that the program would not be
involved with policy development. An agency participant
recalled that
From the standpoint of the greenhouse issue, you
couldn't even contemplate saying `we're serving the
people who want to negotiate agreements on greenhouse gas emissionsa because you weren't supposed to
admit anyone needed to negotiate (IA, 1994).
The participant said that Committee o$cials had to be
very careful in the polarized political environment.
We learned over the years how to "nesse words [in
program reports and testimony] very carefully to get
a little bit of the #avor in to people who knew, the
people who were close [to the program] would recognize what we were trying to say, but to the outside
reader, they don't mean anything (IA, 1994).
The program became more closely connected to the
development of global change policy through the e!orts
of a frustrated Congress seeking to gain an upper hand in
its dealings with the Bush Administration over the issue
of global warming. Political polarization forced issues of
science and policy closer together in the program as
Committee o$cials sought to maintain a balance between those in Congress with interests in policy development and an Administration interested in avoiding policy
development.
A result of the interbranch con#ict was that some
members of Congress appropriated ambiguous `words
that don't mean anythinga * such as `usable informationa * from the global change community and used
them to forge an explicit link between science and policy.
One Congressional sta! member describes the evolution
of the Committee's mandate: At the beginning of the
legislative process
what you had was a simple codi"cation of what CES
was doing. There wasn't much in the way of anything
broader. What ended up happening was just like what

 An OTA (1993a) evaluation of the USGCRP ignores interbranch
con#ict as an explanation for why Congress explicitly linked the
USGCRP to policy development. Instead, the OTA (1993a, 110) argues
that `the primary questions of policy makers have changed since 1989
in the wake of the world climate treaty and the publication of several
key reportsa including the IPCC reports. This may be true, but OTA
neglected to observe that Congressional demands of the USGCRP
changed during 1989 and 1990, primarily due to con#icts with the Bush
Administration. See GAO (1990).

happens in most legislation, [it] became the vehicle to
get at a lot of other problems (IA, 1994).
In the case of the Global Change Research Act, Congress
expanded the Committee's existing mandate to include
a provision calling for the program to `provide usable
information on which to base policy decisions relating to
global changea (P.L. 101}606). The end result was a different mandate for the program and its overseeing Committee than was originally envisioned by the Committee
on Earth Sciences.

3. Legislative and administrative intent for P.L. 101}606
President George Bush unceremoniously signed the
bill into law on 16 November 1990. The Global Change
Research Act of 1990 is quite explicit in its call for
research to support policy development. The purpose of
the legislation was to
provide for development and coordination of a comprehensive and integrated United States Research program which will assist the Nation and the world to
understand, assess, predict, and respond to humaninduced and natural processes of global change (P.L.
101}606, Section 101).
The law directs the White House, through the Federal
Coordinating Council on Science, Engineering and Technology (FCCSET), to create a Committee on Earth and
Environmental Sciences (CEES) `for the purpose of
increasing the overall e!ectiveness and productivity of
Federal global change research e!ortsa (P.L. 101}606,
Section 102). Thus, Congress gave the three-year old
Committee on Earth Sciences a new name along with its
new mandate.
The law gave the Committee responsibility to develop
the program's 10-year research plan (to be updated every
3 years), to coordinate federal global change research
budgets, to review periodically the program's performance (with external assistance from, e.g., the National
Academy of Sciences), and to cooperate with the State
Department when the US participates in international
global change conferences, meetings, and programs. The
law also gave the Committee an explicit role in the
development of alternative policy responses. It states that
the Committee shall consult `with actual and potential
users of the results of the program to ensure that such
results are useful in developing national and international policy responses to global changea (P.L. 101}606,
Section 102). Finally, the Committee was also directed to
communicate annually the results of the program to

 Title II of the law gives the State Department responsibility for
overseeing participation in international global change negotiations.
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Congress through a series of reports that cover research
priorities, policies, and programs (P.L. 101}606). The
10-year research plan was to be a key element shaping
the program's research direction and its connection to
policy development. The plan would establish the goals
and priorities for Federal global change research which
most e!ectively advance scienti"c understanding of global change and provide usable information on which to
base policy decisions relating to global change (P.L.
101}606, Section 104). The legislation de"nes `usable
informationa in terms of an `information managementa
strategy that would, in part.
combine and interpret data from various sources to
produce information readily usable by policy makers
attempting to formulate e!ective strategies for preventing, mitigating, and adapting to the e!ects of global
change (P.L. 101}606, Section 104).
In other words, `usable informationa would help policy makers de"ne and select e!ective prevention, mitigation, and adaptation action alternatives for consideration
in the decision making process. In short, the program
was developed to do more than just produce scienti"c
predictions of global change: it was created to produce
information usable in the development of policies in
response to the many potential e!ects of global change.
(The full text of P.L. 101}606 is available on-line at
http://www.gcrio.org/gcact1990.html).
As is characteristic in moving from words in law to
program implementation, in calling for `usable informationa P.L. 101}606 provides insu$cient guidance to what
`usable informationa is and how it would be achieved. In
order to resolve these issues it is necessary to consult the
historical record to determine legislative and administrative intent for the program. The record indicates that
what `usable informationa is and how it would be
achieved was never resolved by Congress or program
administrators. How scienti"c information was to be
turned into usable information was left unnecessarily
ambiguous. Consequently, some in Congress expected
the program to focus on science and exclude considerations of policy, while others expected it to focus science
on considerations of policy. In this atmosphere of ambiguity, program administrators continued to emphasize
the scienti"c aspects of the program, but justify the program in terms of its relevance to policy. These di!erent,
and sometime con#icting, interpretations of the intent of
P.L. 101}606 led to di!erent expectations for program
performance and thus set the stage for a performance
shortfall.
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the legislative process. As a consequence, participants in
the policy process understood di!erently how usable
information was to be achieved, with two signi"cantly
di!erent interpretations evident in the public record. One
group of participants de"ned usable information exclusively in terms of global change science. That is, scienti"c
research would be completely separate from consideration of prevention, mitigation, and adaptation responses,
and the program would be responsible only for the scienti"c research. Some were concerned that global change
research would be politically driven, in the sense that
predetermined political views would drive research "ndings. Thus, this "rst subset of participants wanted to
separate global change science from consideration of
policy issues. A second subset of participants de"ned
usable information in terms of the clari"cation of action
alternatives to feed policy development. The remainder
of this section documents and de"nes in greater detail
each of these two di!erent interpretations of usable
information.
3.2. One interpretation: development of a scientixc
understanding
The logic behind calls to separate global change
science and policy can perhaps best be illustrated by the
metaphor of the assembly line (cf. Pielke and Byerly,
1998). In an assembly line, one task is completed before
the next begins. Or perhaps more accurately, the completed output of one task is the basic input to another.
On the global change assembly line, science would be
conducted as a "rst task by one community, and global
change policies would then be made by a second
community as a second task. As science advances, the
argument's reasoning goes, new and presumably better
policies could then be built upon the growing foundation
of scienti"c research. Under this model, the program
would conduct scienti"c research and leave consideration of policy issues to others.
Calls to separate global change research from consideration of policy issues were heard in the congressional
hearings which led to program approval, and separation
was espoused by scientists, politicians, and program
administrators.
Several program administrators argued straightforwardly for the separation of global change science and
policy. For example, Francis Bretherton, former chair of
NASA's Earth System Science Committee which established the scienti"c basis for program, testi"ed before

3.1. Legislative intent: two diwerent interpretations
In spite of formal agreement in law on the goal of
usable information, how usable information was to be
developed or what the term meant was never de"ned in

 There was minimal #oor debate in either chamber on the proposed
program. This indicates that the bills were uncontroversial. P.L.
101}606 was considered by the Senate on 6 February and 27 October
1990 and by the House 26 October 1990.

138

R.A. Pielke Jr. / Global Environmental Change 10 (2000) 133}144

Congress in 1988 that to be successful, research required
separation from the process of policy development:

hearing. He testi"ed in greater detail why science and
policy must be separate, arguing that

In structuring a national program on Global Change,
it is essential that the basic research be loosely coupled
to, but conducted separately from, consideration of
policy issues2 [because of] the long time scales
required for making signi"cant progress in basic
research, the realization that such progress must draw
upon a wide spectrum of existing capability spread
through the agencies2and others which have other
responsibilities besides global change, and the imperative to keep the process of scienti"c discovery free from
suspicion that it could be manipulated to justify any
particular policy (SCCST, 1988, 34).

it is vital for there to be a clear separation of responsibilities between the scienti"c agencies and the policy
makers2Policy directed programs are generally
focused on the policy needs of today, with a limited
vision of relating longer term scienti"c issues, and
often risk being viewed as intellectually too restrictive
to attract the best scienti"c minds to participate
(HCSST, 1989, 129}130).

The substance of Bretherton's remarks was often repeated by global change program o$cials and by members of
Congress as well. Consider written testimony presented
before the House Science Committee in 1989 by Robert
Corell, the NSF representative to the Committee. He
argued that a scienti"c focus in the program would also
serve the needs to global change policy:
Broad trust in the objectivity of science is essential for
the success of policy making e!orts, particularly in
international negotiations with far-reaching economic
implications. Independent and objective science, therefore, serves both science and policy needs (HCSST,
1989, 99).
Corell added that global change science would best serve
policy through communication between high-level Committee o$cials and their counterparts in policy making
bodies.
Scienti"c independence does not imply isolation; for
the Nation's interests to be well served by the program,
its science-coordinating forum must communicate effectively with policy-formulating forums. The CES can
stimulate such exchange, because [its] members2are
agency directors or assistant directors, whose positions
allow and encourage them to communicate e!ectively
with the O$ce of Management and Budget, the Domestic Policy Council2and other appropriate bodies
(HCSST, 1989, 99}100).
In other words, Committee o$cials would explain the
signi"cance of science produced in the program to other
high-level o$cials in the Executive branch on an ad hoc
basis.
Consider also the statement of Shelby Tilford, the
NASA representative to the Committee, in the same

 The answers of Robert Watson, of NASA, to written questions
submitted by Senator Hollings in SCCST (1988, 90}94) follow a similar
line of reasoning.

Tilford argued that if the program emphasized today's
policy needs, the best scientists would not participate in
the program. He also argued that the program needed to
consider long-term issues without political pressure for
results. As Bretherton had testi"ed, consideration of policy issues by the program could lead to `politicizeda
science that would damage the scienti"c quality of research in the program. Concerns that science would
become `politicizeda have a basis in experience. For
example, Congress found in 1976 that scienti"c research
in an EPA program had been tailored for political reasons to meet predetermined conclusions (HIFCC, 1976).
Policy makers supported the separation of science
from considerations of policy when they stated that scienti"c answers would be necessary to formulate policies
to respond to global changes. Such statements imply that
science must be in some sense completed before policy
decisions could be made. For instance, Senator Ernest
Hollings (D-SC) stated his purpose in sponsoring S. 169:
To produce information necessary to make global
change policy.
It is my attempt to formalize the current interagency
research e!ort, to require sound planning, and to provide good budgetary information and coordination.
My hope is that a long-term coordinated research ewort
will one day give Congress the information it needs to
take corrective action and avert a future disaster
2Good answers to the pressing questions we face will
not come easily2We need a determined and coordinated research e!ort2to get the facts about the exact
causes and consequences of global environmental
change (SCCST, 1988, emphasis added).
In Senator Hollings' terms usable information is `facts
about the exact causes and consequencesa of global
change, which is usable because it is what Congress
`needs to take corrective actiona. In #oor debate on 27
October 1990 Senator Hollings repeated an analogy "rst
used by Francis Bretherton in hearings. Hollings likened
the earth to a car noting that `when we have a car
problem, we take the car to a repair shop or "x it
ourselves using the operator's manual. For the global
environment, however, there are no mechanics or manualsa. Holling concluded that the purpose of the program
was therefore `to obtain the knowledge we need to train
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the mechanics and write the manual before this global
machinery is irreversibly damageda (Hollings, 1990). Congressional hearings are replete with examples of policy
makers expressing the desire for `answersa or `reduced
uncertaintya in the context of global change. Many similar
examples have been put forth based on the belief that to
properly deal with the problems posed by global change,
scienti"c certainty must precede policy action.
A number of scientists also supported focusing the
program on science and not on issues of policy. Of the
scientists who testi"ed before Congress on the need for
a global change program, many restricted their discussion to science issues only. However, a number of
scientists were more vocal about the relationship
between science and policy. For example, during a 1987
Senate hearing on global change Senator Tim Wirth (DCO) asked a panel of authoritative scientists what type of
policy advice each would give the President, if given the
chance. One scientist responded that he could not give
any recommendations, because `we do not understand
the details well enough to give detailed advice at this
timea (SCENR, 1987). The scientist's implication was
that more research was needed before the clari"cation of
policies in response could begin.
Some held concern that if the program considered
policy issues, then research would be politically driven.
An example of concerns over politically driven research is
contained in written questions from Senator Gore to D.
Allan Bromley following an April, 1991 hearing. Senator
Gore asked
Are there safeguards in the U.S. Global Change Research Program which will ensure that policy makers
do not end up telling the scientists not only WHAT
questions need to be answered, but also HOW to
answer them? (SCCST, 1991, 72, emphasis in original)
Bromley responded that traditional scienti"c evaluation
tools such as advisory panels and peer review would
`ensure that policy does not interfere with sciencea
(SCCST, 1991, 72). When science is `politically drivena
the assembly line presented above is shifted into reverse,
with research built upon a foundation of politics, and
thus, used expediently.

 Not all calls for answers or reduced uncertainty support such an
&&assembly linea model. Some policy makers probably called for more
research simply to maintain the status quo with respect to global
change policy. This interpretation is considered below under the label
of politically driven science.
 It is worth noting that this statement was made by James Hansen
who, less than a year later, stated in congressional testimony that he
was `99% certain'' that global warming was underway.
 Of course, the phrase `policy drivena is used to describe research
that is conducted appropriately to serve policy. The two de"nitions are
almost opposites, and are used frequently enough to merit careful
attention.
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The call to separate scienti"c research from consideration of policy issues is, ironically, a point of agreement
between opposing perspectives on the global warming
issue. For example, then-Senator Al Gore, whose climate
change policy preferences were then well known, stated
in the Senate prior to the Program's approval that
more research and better research and better targeted
research is (sic) absolutely essential if we are going to
eliminate the remaining areas of [scienti"c] uncertainty
and build the broader and stronger political consensus
necessary for the unprecedented actions required to address this problem (SCCST, 1989a, emphasis added).
From Senator Gore's perspective, usable information referred to that information which would force a scienti"c
consensus, and would allow little room for his political
opponents. Such a scienti"c consensus, Gore intimated,
would make obvious the need for the `unprecedented
actionsa needed to deal with global changes.
On the other side of the political spectrum, similar
conclusions about the need for more research were reached from a much di!erent starting point. For instance,
President George Bush also often expressed the need for
more research. In a February 1990 speech before the
Intergovernmental Panel on Climate Change, President
Bush stated that global change policies must be carried
out in the context of
[the] reconciling of environmental protections to the
bene"ts of economic development. 2Wherever possible, we believe that market mechanisms should be
applied and that our [global change] policies must be
consistent with economic growth and free market principles in all countries (Shabeco!, 1990a; Weisskopf,
1990).
In the following months the Bush Administration was
frequently accused of using scienti"c uncertainty to justify political inaction. A political strategy of inaction
would emphasize the lack of scienti"c consensus or certainty, and thus would emphasize the need to conduct
additional research prior to (i.e., separate from) policy
development).
While Senator Gore and President Bush began from
distant points on the political spectrum, their di!erent
concerns resulted in similar conclusions about the structure of global climate change research: before policy
could move forward, scienti"c uncertainty must be
addressed through research. Therefore, when Senator
Gore advocated a global change program it is likely that
 By `unprecedented actionsa Senator Gore was referring to
banning chloro#urocarbons, halting deforestation, and reducing
carbon dioxide emissions (SCCST, 1989a).
 See, for example, Roberts (1990).
 See, for example, Wirth (1990), Scheuer (1990), and Shabeco!
(1990b).
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he expected it would demonstrate conclusively and convincingly the need to respond comprehensively to global
warming. At the same time, when President Bush signed
the bill establishing the program it was consistent with
his policy of `no regretsa which also called for certainty
in research prior to any comprehensive policy actions.
President Bush likely expected that such certainty would
not be immediately forthcoming. `Certaintya versus `uncertaintya were common points of reference between the
opposing camps and thus it was in this manner that
measures of scientists' opinions and estimates of levels of
uncertainty became important in the climate change
debate. Global climate change became a matter of narrow debate over `yesa or `noa on whether global warming was actually underway. Alternative notions of
`usable informationa to aid in the process of policy
development was lost in the clamor of this narrow political debate.
In short, a number of participants, including program
administrators, policy makers, and scientists, supported
focusing the program solely on research and not on
considerations of policy in spite of P.L. 101}606. In other
words, the program would focus on the development
of a predictive understanding of global change and
not on any other issues related to the needs of policy
development.
3.3. A second interpretation: contribution to the process of
policy development
Some participants did, however, question the ability of
a program that focused exclusively on predictive science
to meet the goal of providing information usable by
decision makers. This group of participants, which
included some scientists but mostly policy makers, believed that scienti"c research would be insu$cient to
meet the mandated objectives of the program.
Robert Corell, who had earlier advocated before Congress keeping science and policy separate, contributed
the ambiguity of the program's mandate by further testifying that integration of science and policy in the context of global change required new ways of thinking. This
seems to contradict his statements in which he stated
a need to keep global change science and policy separate:
Historically, we worked in what I call the `serial
modea. Science planning occurs within the community
and it comes to the federal government some time later
and a plan is then put in e!ect and implemented. Later
on you get some results, upon which policy decisions
occur2We are operating in a `parallel modea2
Instead of having research results published and then
do policy making, we see a need to work in parallel
(SCCST, 1989a: 63}64).
Corell did not de"ne what working in parallel meant in
practice for the implementation of the program, and

Congress failed to press him on the issue. Other program
administrators did not explicitly de"ne or discuss the
provisions of the legislation calling for usable information.
Some policy makers contributed to the mandate's
ambiguity. Unlike their counterparts who sought to complete research prior to the development of policy, many
policy makers saw the need to consider policy issues
before scienti"c uncertainty was eliminated. One Senator
o!ered an amendment to the legislation that would
establish the program to clarify the implications of the
call for a 10-year research plan, arguing that
such a reference improperly suggests that a 10-year
program will resolve the uncertainties and provide us
with the answers we need to take action2 Such false
promises often become barriers to the adoption of
measures designed to address the problem [of global
change] in the intervening 10 years (Baucus, 1990).
The amendment passed the Senate, but was overturned
in the House.
Representative James Scheuer (D-NY) expressed the
tone of many hearings on global change when he asked
a witness the following question.
We [in Congress] are in desperate need of policy
assistance. What are the ways * what are some of the
things that we could do to increase the policy relevance
of scienti"c research on global change? (HCSST, 1989,
244)
Rep. Scheuer was more speci"c in a hearing several years
later when he asked
How much longer do you think it will take before [the
USGCRP is] able to hone [its] conclusions down to
some very simple recommendations, on tangible, speci"c action programs that are rational and sensible and
cost e!ective for us to take2 justi"ed by what we
already know (HCSST, 1992, 88)?
In general, the questions raised by Mr. Scheuer were
unanswered and unaddressed as the proposed program
passed through the legislative process. Mr. Scheuer reaf"rmed the program's policy mandate when he noted that
`in passing the Global Change Research Act of 1990,
Congress mandated the development of an integrated US
research program designed to produce information readily usable by policy makers attempting to formulate
e!ective strategies for preventing, mitigating, and adapting to the e!ects of global changea (HCSST, 1992, 2).

 Other similar concerns about the need to act under uncertainty
can be found in SCCST (1987), SCENR (1987), SCCST (1988), SCCST
(1989), and HCSST (1989). See especially questions submitted for the
record. In these questions, policy makers often expressed concern about
the link between science and policy.
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Several witnesses called before congressional committees did suggest in greater detail implementation of a
global change program that would result in contributions to policy development. Two witnesses, in particular,
suggested alternative ways that the program might provide usable information.
`Assessmenta was de"ned before Congress by Christopher Bernabo, formerly head of another large-scale
research project focused on policy consensus, as `an
iterative process of synthesizing and integrating technical
information into a form relevant for decision makinga. In
other words, `policy-relevant scienti"c assessmentsa
should be based upon what information policy makers
desired, and would also explicitly de"ne levels of technical detail and policy preferences (HCSST, 1989). However, these comments were noted only in passing, and at
enactment the program had no planned capability for
any sort of assessment.
William Clark of Harvard testi"ed at the same hearing
that a policy-relevant global change program would include, in addition to assessment, research into adaptation
and mitigation based upon academic research into public
policy (SCCST, 1989a). From his perspective, the program would be focused primarily on research that supported the needs of policy makers. Clark discussed
`policy toolsa that could be used to generate usable
information, including models, simulations, and games
(cf. Brewer, 1986). Under Clark's notion of integrative
global change science and policy, science would remain
an important focus of the program, but not its driving
mechanism. While the program's mandate did call for
information on `preventing, mitigating, and adapting to
the e!ects of global changea, at enactment it had no
planned capabilities to address this provision of the law
(P.L. 101}606, Section 104.d.3). Like discussion of assessments in the hearings, discussion of strategies to produce
usable information was brief and in passing.
In short, in spite of general consensus on the goal of
usable information expressed in P.L. 101}606, policy
makers, administrators, and scientists alike paid little
attention to how the program's science elements related
to its broader goal. The lack of consensus on how the
Committee was to link research with policy makes it
di$cult to answer precisely the question `what was congressional intent for the US Global Change Research
Program at enactmenta? While it is clear that the program was created to provide `usable informationa, what
usable information was and how it was to be produced
was left unnecessarily ambiguous. The record documents
that various participants had di!erent, and con#icting,
interpretations.

Research published in July 1989, four months before
enactment of P.L. 101}606, acknowledges the program's
policy goal, but discusses primarily its scienti"c content
(CES, 1989b). The report suggests that program o$cials
de"ned the program exclusively in terms of scienti"c
research (AGU, 1990). These reports did not clarify the
ambiguities of the Congressional hearings. Speci"cally,
program reports did not address the relationship
between the scienti"c information described in the reports and `information readily usable by policy makersa
called for by P.L. 101}606.
Program o$cials clearly viewed the program as
focusing on the scienti"c aspects of global change.
A statement by Dallas Peck, Committee on Earth
Sciences chair and Director of the US Geological Society,
at the 29 August 1989 news conference announcing the
Bush Administration's support for the proposed program illustrates the perception that the program would
focus on science and not policy. Peck stated that `Our
[the USGCRP] goal is not to make policy recommendations but to develop the scienti"c understanding so that
the policy apparatus can make those decisionsa (FNS,
1989). At the same news conference, Robert Corell stated
the program's mission and relationship to policy development as follows:

3.4. Administrative intent: a science program

These statements re#ect the idea that the program would
address science and not policy issues, with the information produced by the program automatically feeding into
the policy process. Program o$cials consistently

The program, as presented in its "rst program report,
Our Changing Planet: A US Strategy for Global Change

[The program's goal] is to gain an understanding in
how this magni"cent planet ticks, how it works, what
are the interactions between the various components,
and working at levels that are di!erent from our experience because the dynamics of the science tend to be
at the interfaces between our more comfortable
biological, chemical, physical understanding of natural
processes. And how those interrelate, how they interconnect, is essential to the framework we set here, and
that framework, as we begin, over the decade ahead, to
more clearly understand how it works, will naturally
feed into policy formulation and decision making (FNS,
1989, emphasis added).
At a later point in the news conference these views were
restated:
I want to make it clear that what we're talking about is
the science planning * the science program that
underpins the U.S. and the United States [sic] federal
interests in global change2 This [research plan] is
the next step in the evolution to help us in a coordinated fashion address a national response to these
issues that will feed into policy planning and development within this government (FNS, 1989, emphasis
added).
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emphasized the program's science objectives over any
mention of its broader policy goal. If program o$cials
ever considered the phrase `usable informationa in implementation of the program, there is no indication of it
in the public record.
Yet, while program o$cials were distancing the
proposed program from issues of policy development,
program documents discussed a need to more closely
connect science and policy. Program documents oriented
the program in the context of what it identi"ed as an
emerging relationship between science and policy on
global scales (CES, 1989b). One report claims that
Reliable information and predictions regarding global
changes are required at many decision levels within
society: individuals (e.g. farmers), industries (e.g.,
energy and chemical producers), and regulators (e.g.,
governments)2 Many such decisions are immediate,
demonstrating that global change and the needed scienti"c input to prudent policy making are not abstract
concepts to be dealt with at some future time (CES,
1989b).
The report links scienti"c research questions with contemporary policy issues. For example, it linked scienti"c
questions about global changes with policy issues.
Scientists ask *
* Has a `greenhousea warming already been
detected?
* What is the uncertainty in the prediction of the
magnitude and timing of global warming corresponding to trace-gas increases?
Policy makers ask *
* Should Congressional actions, particularly
those with multiple payo!s, be initiated to reduce
the growth rate of `greenhousea gases in the atmosphere?
* What land- and water-management decisions
could be made now to make water supply systems
more robust in the face of possible precipitation
pattern changes (CES, 1989b)?
The framing of these questions indicates the program
administrators believed that scientists and policy makers
each had questions that could be answered simply with
the development of a predictive understanding of global
climate change. In other words, the report argues that the
achievement of the science objectives would be su$cient
to simultaneously meet the needs of scientists and policy
makers. The reports argues that
The scientists rightly seek a defensible understanding
of their problems. The policy makers rightly request
useful advice on their problems. The points here are
twofold: (1) the always challenging dialogue between
science and policy is occurring in a new arena } global

change, and (2) it is occurring now (CES, 1989b, emphasis in original).
According to program documents, the goal of the program was to advance science in order to support policy.
This point is made many times in the research plan. For
example,
The underlying premise2of the U.S. Global Change
Research Program is that wise use of the Earth for
human habitation and survival is inextricably linked
to an improved understanding of the systems that are
undergoing change at varying rates in response to
natural and human-in#uenced processes. A vigorous,
well-coordinated Federal research emphasis will be
critical to improving predictive understanding and will
support the formulation of sound policy decisions. The
U.S. Global Change Research Program has been established to provide that vigorous, coordinated e!ort
(CES, 1989b).
But was the predictive science to be produced in fact
equivalent to the `usable informationa promised in its
legislative mandate? This question was never formally
addressed in program reports, just as it was never discussed in depth during congressional hearings. Instead,
reports either assumed or ignored the relationship.
According to the reports, the program was to meet its
mandate through achieving three scienti"c objectives:
monitoring, understanding, and predicting global
change. The result of achieving the three objectives
would be a `predictive understandinga of the global earth
system on time scales up to 40 years into the future (CES,
1989b). The report clearly states that the program was
not intended to consider issues other than science. It
states (p. 7) that
It is not the role of the Program to formulate policies
regarding global change, nor does its mandate cover
the research required to develop new technologies that
might be used to mitigate or adapt to a changing
environment.
P.L. 101}606, enacted four months later, explicitly called
for research into mitigation, adaptation, and environmental
technologies in addition to the three scienti"c objectives.
Committee o$cials never explained how the program
would meet its new mandate, and instead continued to
focus on the program's science elements, in spite of the
broader policy provisions in its mandate.
The implications of the program's scienti"c objectives
for program evaluation are clear: `good sciencea
means a successful program. Hence, the evaluation
task would be to assess the state of the science using
accepted science evaluation mechanisms, such as peer
review. The "rst three (of "ve) evaluation criteria in the
original program plan are based upon assessing whether
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the program is producing good science (CES, 1989b).
They are:
Relevance/contribution
The research addresses the overall goal and the
three key scienti"c objectives of the program.
Scientixc merit
The proposed work is scienti"cally sound and of
high priority.
Readiness
The level of planning is high, the capabilities are of
high quality and in place, and the research is likely
to produce early advances.
Based upon these criteria, the program would be judged
a success if judged to be progressing towards the three
scienti"c goals of monitoring, understanding, and predicting. None of the evaluation criteria address whether the
scienti"c information is, in fact, useful in policy development.

4. Conclusion
The review in Parts I and II of the early policy history
of the US Global Change Research Program illuminates
a number of currents underlying the current national and
international debates over whether or not to ratify the
Kyoto Accord to the Framework Convention on
Climate Change.
The Global Change Program was not structured to provide answers to policy questions. The Global Change Program was originally structured by scientists and science
administrators to develop a predictive understanding of
the global earth system. In the early administrative development of the program, there was no explicit link to the
needs of policy makers. As the topic of climate change
grew in visibility, some in Congress became interested in
the program. But congressional interest was a doubleedged sword. On one hand, it promised the possibility of
larger budgets, while on the other, it meant more closely
linking the program to policy objectives, a departure
from the program's original formulation. The linkage to
policy objectives was made in program documents and
public law, but not in the initial program implementation
(Pielke, 1995).
Program ozcials supported a linear relation of science
and policy development. In order to preserve the scienti"c
objectives of the program, o$cials linked its research to

 Of the remaining two, one refers to national and international
partnerships, and the other to adequate funding.
 See also the response of Robert Corell to written questions submitted by Senator Larry Pressler (R-SD) (SCCST, 1987).
 See Pielke (1998) and Pielke and Betsill (1998) for additional
discussion of international climate policy.
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the policy process in a linear fashion. That is, program
o$cials argued that policy would be built on the
information (answers) supplied by research. Hindsight
shows that research often results in many more questions
than answers. Experience has shown that a linear relation
of science and policy is unlikely to result in answers to
policy questions (Pielke, 1994; Pielke and Byerly, 1998).
Therefore, the initial structure of the program did not
lend itself to answering the questions most important to
policy makers, i.e., `What is to be done?a
The Program's mandate was interpreted diwerently by
diwerent participants in the policy process. It is not unreasonable to conclude that program administrators simply
equated `usable informationa promised in P.L. 101}606
with simply advancing the science of global change as
was de"ned by the Committee on Earth Sciences before
Congress had a chance to express its intent for the
program. However, from congressional hearings on the
proposed program it is clear that some policy makers
believed that the program would provide either answers
to their near-term policy questions, or if not answers,
information that would help to clarify action alternatives
relating to the need to develop policies with respect to
global climate change. With the advantage of hindsight, it
is clear that the di!erences between the program's scienti"c objectives and the various expectations of participants
for program performance led to a mandate that would be
di$cult to enforce and easy to evade (Pielke, 1995).
Since the time period covered in Parts I and II of this
policy history, the US Global Change Research Program
has taken a number of steps to shape its agenda in ways
that better support the needs of policy makers. Such steps
include emphasizing shorter-term predictive capabilities
(e.g., such as that associated with El Nin o) and supporting constituent workshops around the nation as part of
a National Assessment of Climate Change. These actions
support the notion that the program was not originally
well designed to support the needs of policy makers. As
the nation continues to debate what to do about climate
change, it will be important for the program to continue
to systematically re"ne these e!orts, not only to enhance
the future political prospects of the program, but also to
assist decision makers in "nding the information that
they need in order to deal with the problem of climate
change.
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