SCIENTIFIC INFORMATION AND GLOBAL CHANGE
POLICYMAKING [1]

Editorial Essay

1. U.S. Global Change Research Program: What's the Problem?
The interdisciplinary, multiagency U.S. Global Change Research Program (USGCRP) was enacted by Congress in 1990 to provide policymakers with "usable
information on which to base policy decisions relating to global change" [2].
The program has defined 'usable information' as a 'predictive understanding of
the Earth system' to be achieved through observations, process research, integrative modeling, and assessments. The USGCRP currently addresses many aspects
of global environmental change including: Climate change, stratospheric ozone
depletion, and bi0diversity and ecological change [3]. Through 1994 over $5.7
billion dollars will have been spent on the program, representing one of the largest
science programs ever conducted [4]. In 1993 the USGCRP consisted of 137
projects, among 31 federal bureaus, within 11 federal agencies.
The problem is that "although the results of the program, as currently structured, will provide valuable information for predicting climate change, they will
not necessarily contribute to the information needed by public and private decisionmakers to respond to global change" [5]. In other words, the program will
likely produce 'good science' but fail to provide 'usable information' on which
policy decisions relating to global change can be based [6]. Therefore, a mismatch
exists between information being supplied by the program and information needed
by policymakers to respond to global change. Why is the USGCRP not producing
'usable information'? What, then, is 'usable information'? This essay addresses
these questions.
1.1. FACTORS SHAPING THE SUPPLY OF INFORMATION

Two interrelated complexes of factors have given rise to the type of information
produced in the USGCRP. First, the structure of the USGCRP has been shaped
by its scientific and political contexts. When policymakers adopted the USGCRP
from the science community in 1990 its content did not adjust to its changed
mandate. The program evolved from NASA, NOAA, and NSF collaboration in
the mid-1980s and was designed to be part of a broader international effort, the
International Geosphere-Biosphere Program (IGBP) [7]. The IGBP was designed
as a science program. Its policy relevance was a secondary consideration [8]. The
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U.S. government, meanwhile, was embroiled in conflict over how to respond to
'global warming' that pitted members of Congress, including Senators A1 Gore (DTN) and Tim Wirth (D-CO), against President George Bush and members of his
administration. The USGCRP provided the Bush Administration an opportunity
to emphasize research over action, and gave some in Congress opportunity to
link research to action [9]. When Congress established the USGCRP in statute it
subordinated science to policy in the form of 'usable information'. The USGCRP
has failed, however, to reconcile its scientific focus with its policy mandate.
Why is USGCRP scientific information not also 'usable' ? Congress is inundated
with information on global change, but "cannot be expected to interpret complex
information which is not easily presented in an almost binary fashion" [10]. In
other words, Congress needs 'a message, not data' [11]. The USGCRP is designed
to provide reams and reams of data, but not necessarily a message. For instance,
NASA's contribution to the USGCRP, the Earth Observing System, will generate
annually enough information to fill 4 million 100-megabyte computer hard drives,
so much that "no system in use to date has come close to handling this amount of
data" [12]. However, even after 400 trillion bytes of global change data are reduced
to a hundred odd journal articles, Congress will still need a message. The USGCRP
contains much data on global changes, but few means of using the data to define
or address policy problems posed by global change.
That Congress asks for information it cannot use is understandable: Decision
theorists have learned that organizations systematically gather more information
than they use, yet continually ask for more [13]. Why? In Congress the main reason
is that policymakers, for the most part, do n o t want to make difficult decisions
about global change. They seek information in hopes that science will provide 'the
answer' to the various problems of global change so that they can avoid making
difficult decisions [14].
A second complex of factors shaping the structure of the USGCRP are perspectives of scientists and policymakers about the role of scientific information
in decision making. Although some scientists and policymakers have understood
that scientific information is necessary, but not sufficient for making policies relating to global changes, the conception that scientific information is sufficient for
policymaking persists. Perhaps because it is easy for policymakers to rationalize
inaction in terms of the expectation of clarifying information, and for scientists
to justify accepting substantial research funding [15]. Perspectives holding that
science is sufficient for policymaking no doubt have their roots in the ideology
of the enlightenment [16]. Policymaker perspectives have also been shaped by
the post-war 'social contract' between science and the U.S. government, which
promises that government support of science inevitably results in social benefits
exceeding the initial investment [17]. From such perspectives, policymkers tend
to view science as a panacea, instead of as a component to be integrated with the
broader decision process.
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The incongruity of science and policy in the program's fundamental structure
has begun to be addressed, for example, through the addition of a 'policy relevant integrated assessment function' released with the president's fiscal year 1995
budget [18]. However, changing perspectives will be more difficult. The following
section explores how barriers to usable information might be overcome.
1.2. WHAT, THEN, IS 'USABLE INFORMATION'?
Neither scientists nor policymakers know what usable information is in the context
of global changes. Nor, however, do policy analysts or other academics. Instead,
usable global change information must be discovered. In many cases policymakers
have an undefined notion of what, exactly, the policy problems are in the context
of global changes [19]. For policymakers, scientific information typically begs the
question, "So what?" (or "What does global change mean in my district?"). Furthermore, policymakers generally have little conception of the range of alternatives
at their disposal to deal with defined problems. To compensate for such limitations,
usable information must be generated through the contextual integration of goals
and action alternatives recursively over time.
The USGCRP could facilitate policy problem definition by distilling the practical significance of scientific information, and at the same time develop a wide
range of action alternatives to address the range of problems. Scientific information
is relevant to policy problem definition when it helps in the clarification of values (or goals), describes trends with respect to those goals, accounts for observed
trends, or projects a realistic range of scenarios from which action alternatives
might be developed [20]. For example, information about sea level rise would
be associated with problem definition through the following series of questions:
What do we value (and, who is we)? Has the sea been rising? If so, why? How
does this affect our values? Is it likely to rise? If so, why? How does this affect
our values? What response alternatives are most likely to achieve what we value?
Clearly the present program will answer some of these questions. However many
questions go unasked and unanswered, leaving for policymakers the task of integrating incomplete scientific information with other aspects of the decision making
process.
Values, and consequently policy alternatives, change as science advances
through the development of new knowledge [21]. (e.g., I did not know I preferred
vitamin C until I learned that it wards off colds. Thus, I will choose an orange over
an apple.) The USGCRP could help policymakers identify such changes and their
significance by actively supporting experimental policy programs [22]. For example, to meet the goal of reducing carbon dioxide emissions, policymakers need a
wide range of alternative means to choose from to implement that policy. The list
of action alternatives to reduce carbon dioxide is inexhaustible and ranges from the
centralized to the decentralized. Examples include experiments with carbon taxes
in local municipalities to experiments with more efficient dishwashers or electric
power lines. As data on projects comes in, policymakers will have a more solid
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foundation for global change policymaking through bargaining, negotiation, and
compromise [23]. The key to implementing experimental policy programs to provide usable information is to create a policy process that integrates policy problem
definition with action alternatives.
2. Conclusion

Dealing with global environmental change through large programs such as the
USGCRP will be difficult. It is impossible if the policy process depends solely
upon scientific information gathered from the laboratory and the ivory tower to
inform the legislative chamber. The USGCRP can fulfill its legislative mandate of
providing 'usable information' to policymakers by setting up a process to define,
in various contexts, what the policy problems of global change might be and to
offer policymakers a wide range of alternative means to achieve their preferences.
The process must be recursive so that the lessons of experience can be fruitfully
applied to the evolving world. Edward Deming once observed that to be successful
businesses must 'build quality in'. Likewise, if science programs are to provide
usable information to policymakers, they must 'build policy in'. Policy relevance
refers to a process not to information [24].
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