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Introduction

Environmental policy-makers need scientific information to aid them in the
decision-making process. Decisions concerning natural resource management
and use should be based upon a clear understanding of the dynamics of natural
systems, to ensure their effectiveness in the long-term (NRC, 1992). This is
especially true for coastal ecosystems which are characterized by complex
biological and physical interactions and subjected to increasing human pressures
as coastal populations grow (NRC, 1995). Scientists have a responsibility to
ensure that policy makers and resource managers have access to the best coastal
science information available (Baird, 1996). That means not only supplying
information but also communicating the relevance and implications of scientific
findings to non-science audiences.

In the past, resistance from both sides has limited the use of scientific
information in decision-making. Scientists and mangers worked within cultures
that had very different concepts and understandings of natural systems.
Management decisions were often based on deterministic models of nature that
assumed direct, linear relationships between human impacts and natural
responses. Research that suggested greater complexity was seen esoteric,
irrelevant, and not applicable to the ‘real world’ in which managers worked
(Boesch and Macke, 1995; Baskerville, 1997). Most scientists, on the other
hand, had little interest in studying human-impacted systems and sought out
‘pristine’ environments in which to conduct their research (Pulliam, 1997). _
They regarded applied science as some sort of lesser intellectual endeavor that
reaped few interesting insights or rewards (Boesch and Macke, 1995).

These views have been changing in recent years. As managed resources
continue to decline worldwide and standard management practices have had
limited success in stemming this trend, many managers and policy makers are
looking for ways to use scientific understanding in the design of management
tools. This new interest in science and especially in research is reflected in the
development of strategies such as ecosystem management, sustainable
development, and adaptive management, and the recent focus on cumulative
impacts. Scientists are changing their attitudes as well. Today there are few, if
any, natural systems that remain completely untouched by human influence and
thus, the study of human-induced change has become a fact of life for many
scientists whether intentional or not. In many disciplines, this reality is driving
a shift towards a paradigm that considers humans as part of, not apart from,
natural systems and new techniques are being developed that reflect this
understanding. Finally, after complaining for many years that the debates over
environmental issues were not scientific enough, more and more scientists are
looking for ways to become involved in these important public policy issues.
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The polarized attitudes of both policy makers and scientists have also been
changed by the important insights and societal awareness that have come from
applied efforts such as monitoring and from basic research results that have led
to unforeseen practical applications of societal benefit. The long-term records of
atmospheric carbon dioxide that have furthered our understanding of climate
change are an excellent example of the former, while the basic research on
ozone that unexpectedly led to a global ban on chloroflurocarbons (CFCs)
illustrates the latter.

The Scientific Process

The integration of science into policy means more than just injecting scientific
information at various points in the policy process. Science can play an
important role in shaping the policy process itself (Knecht, 1995). Policy and
management can also have an important role in the scientific process, although
interactions between scientists and policy makers appear to be more effective
during some stages of the process than others. For the purpose of this
discussion, we can identify three stages in the scientific process. First, the
question is defined. This should usually involve understanding the management
and policy issues at hand, identifying gaps in the existent knowledge base, and
designing a research program to address those questions. Next, research is
conducted and data are collected and analyzed. Third, the information is
communicated to others.

The second stage comprises the actual research effort. Although changes in
stages one and three might affect what research is done and how the results are
presented and utilized, it is our contention that the scientific community should
carry out stage two, through tried and true scientific methods, without
significant interaction with managers or policy makers. Political or social
relevance is not an excuse to diminish the rigors of scientific scrutiny; including
peer review, competitive approaches, and dissent. On the contrary, as
environmental policy debates become more political and polarized, it is crucial
that the science upon which it is based is clear, objective and of the highest
quality possible.

The first and third stages, however, represent the input to and output from the
research process. These stages comprise the interface between science and the
non-science community, and therefore, offer the most promising opportunities
for interactions between science and policy. In the first stage, scientists, policy
makers and the public can work together to identify critical issues, prioritize
information needs, and define appropriate scientific questions to address those
needs. During the third stage, scientists can facilitate the incorporation of
science into environmental policy by communicating their results to a broad
audience, making clear the implications, limitations, and uncertainties of their
findings.







