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INTRODUCTION

I am addressing you this morning as Director of the Environmental Sciences Division at the
Oak Ridge National Laboratory, one of the larger multidisciplinary environmental research and
assessment organizations in this country or abroad. This statement represents a summary of several,
discussions of the Division's senior ecological scientists and generally supports the remarks that
Dr. Fred Wagner made in Seattle on behalf of the Association of Ecosystem Research Centers.
The Environmental Sciences Division is composed of over 200 scientists and support personnel.
In addition, we have over 300 students and visiting investigators assisting us in our research and
assessment activities. Among these 300 visiting investigators are over 100 undergraduate, graduate,
and postdoctoral participants. We also host the annual DOE High School Honors Program in
Environmental Sciences. I point out the student participation in order to emphasize our
commitment to environmental education because of our concern over the lack of trained scientists
for future needs. The Division's major mission is to conduct environmental research and analyses
associated with both energy technology development and the interaction between humans and the
environment in support of U.S. Department of Energy goals. We support our major sponsor, the
U.S. Department of Energy, as well as other federal and private organizations, including the
Environmental Protection Agency, the National Science Foundation, the U.S. Department of

Agriculture's Forest Service, and the Electric Power Research Institute.

As one of DOE's largest environmental research and assessment organizations, we focus on the
major issues facing the Department, including environmental restoration, impacts of air pollution,
evaluation of large-scale landscape disturbance, and global change. Each of these very applied,
mission-oriented concerns requires a strong program in basic ecological research to develop
methodologies appropriate for each area, including: (1) understanding ecological phenomena that
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govern the biological remediation of contaminated areas and the reestablishment of managed and
natural ecosystems on restored areas; (2) development of fundamental knowledge that provides the
ability to translate important ecological phenomena between spatial and temporal scales to address
questions at the landscape, regional, and continental scales; (3)understanding the basic
ecophysiological response'of ecosystems to man-made impacts; and (4) research on the role of the
biosphere in global change, with particular emphasis on the global carbon cycle. While I have
commented on these issues as primarily DOE concerns, they equally apply to other agency agendas.

The funding necessary to develop the proper foundation of ecological understanding to address
these issues does not exist in the federal government today. The major sponsors of ecological and
environmental research, which include the National Science Foundation, the U.S. Department of
Energy,, the Environmental Protection Agency, the National Oceanographic and Atmospheric
Administration, the U.S. Department of Agriculture, and the U.S. Department of Interior, provide
very small research sums in comparison with the federal funding committed to health research in
this country. Understanding the complex ecosystems in which we live and their response to stress
is an essential ingredient in protecting life on this planet. The study of ecosystem response to
stress therefore requires a funding commitment comparable to that which we piace on health
research.

This brings me to the topic at hand, namely the need for a greater commitment to ecological
research in the United States. I would like to address this issue in the context of examining the

10 questions provided by EPA concerning the status of ecological research, the current EPA
initiative for establishing a National Ecological Research Institute, and the current discussions
surrounding the need for the development of a National Institutes of Environment (NIE).

Almost without exception, each environmental issue presents new problems for measurement,
analysis, and prediction. We currently lack a rigorous means of identifying key ecosystem variables
or processes associated with each new issue that require accurate measurements, estimates of
associated error, and an understanding of the temporal and spatial scales over which measurements
must be taken. Addressing regional and global scale environmental issues requires that information
gathered at f'Lxedtemporal and spatial scales be extrapolated to much larger rt_gions and time
horizons, lt is particularly important that the theory necessary to extrapolate information be
developed and that critical measurements be made to veril_ this theory. Theory necessary to
extrapolate across scales is currently scattered among several disciplines, so a multidisciplinary effort
is necessary to synthesize it. Ecological feedbacks are poorly understood, and only basic research
support will allow us to develop this understanding.

EPA QUESTIONS ON ECOLOGICAL RESEARCH

Because environmental research is often driven by the need to rapidly address critical, near-term
issues, a program that guarantees continued, long-term funding has not been available. As a result,
our ability to develop novel solutions, to test and implement these solutions in real situations, and
subsequently to train new scientists and managers has been greatly hampered. What we need is
a commitment to innovative high-risk ideas by university, federal, and private research groups with
documented capabilities. Unfortunately, scientific research that is run as a democratic process will
typically find mediocre ways to please the voting body. Because ecological research has been issue



driven, many programs have been forced to start and then stop abruptly, resulting in few
opportunities to build on past successes and to learn from past mistakes. The result is that we
occasionally reinvent the wheel and repeat past errors. The lack of funding for large-scale facilities
and for long-term experiments is also a serious hindrance in advancing our ecological understanding.

Science progresses by formulating and testing hypotheses. Although limited funding opportunities
have allowed small research teams to perform excellent ecological research, results have typically
been restricted in their temporal and spatial scales. Research sponsored by the competitive NSF
process maintains scientific excellence but has insufficient funds and is generally limited in ability
to focus on applied issues. Long-term, large-scale ecological research programs, such as the NSF
LTER Program and the DOE National Environmental Research Park Program and their association
with the MAB Biosphere Reserves, offer real promise but are significantly underfunded.

As a major objective, we should establish a long-term ecological research program to develop a
fuller understanding of basic ecosystem processes so that scientists can evaluate the health of
ecological systems and can predict quantitative and qualitative changes in these systems under
foreseeable natural and man-made stress. This area is beginning to be addressed by the CEES, for
example, but again with insufficient funding in comparison with other aspects of the U.S. Global
Change Program. The major elements of a long-term ecological research program should focus
on providing support to develop the theories and hypotheses that dictate the required ecological
measurements. EMAP is an excellent example of a large program that could benefit from new
funding resources for the development of ecological theory and the study of ecological processes.
These understandings are particularly important, and lacking, in system interfaces such as land/water
interactions and atmosphere/canopy interactions.

Funding stability for long-term ecological research can only be attained through a national
commitment to the need. The commitment should be directed in a way that is sensitive to, but not
controlled by, policy. Policy issues are particularly important as we attempt to deal with major
environmental concerns, but long-term ecological research needs to be sufficiently independent of
this process in order to maintain continuity and stability.

EPA should make a distinct separation between research aimed at current regulatory needs and
fundamental, long-term ecological research, lt would appear to us that EPA's first priority is
toward applied, short-term research issues that support the Agency's mandate for protecting the
environment. Development of a substantial, competitive, long-term ecological research program
within EPA would be an excellent method for generating new approaches to complex environmental
issues, provided this initiative is independent of both regulatory requirements and policy, lt can

= be argued that a strong basic research program is necessary to sustain vigorous environmental
protection programs. However, such an initiative will require a strong commitment by the Agency

= to establish and foster high-quality, independent, long-term, objective ecological studies, independent
of its intramural programs and it should take advantage of the scientific talents in universities, other
federal agency laboratories, and industry.

Other federal agencies, state and local organizations, and the private sector each have
environmental concerns which can and should overlap with those of EPA. Significantly enhanced
collaboration among these organizations needs to be encouraged through co-funding mechanisms
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that would allow each organization to focus on its particular mission while at the same time
multiplying the effect of the research dollar resource, which is limited. In an era of budget deficit
and numerous competing financial requirements on the federal government, enhanced collaboration
among agencies in ali areas, and particularly those associated with ecological research, is essential.
The ultimate payoff of an increase in both funding and collaboration will be our enhanced ability
to deal with current and future critical environmental problems in a cost-effective and timely
manner.

NATIONAL ECOLOGICAL RESEARCH INSTITUTE

In 1988, the Science Advisory Board for EPA recommended the formation of a National Ecological
Research Institute. lt is our opinion that such an institute would need to be independent of the
regulatory and policy arm of the Agency if it were going to successfully conduct long-term
ecological research. The Institute should be a mix of intramural and extramural research but should
focus primarily on developing competitively selected, long-term ecological research projects in those
institutions conducting the best work. Utilizing a system similar to the NSF peer-review process
for long-term research, but with more targeting of the research mission, could fill a gap in our
current national ecological research programs. Although EPA's EMAP and global programs could
significantly benefit from incorporation into a National Ecological Research Institute, funding for
these two programs alone should not constitute the resource base for the Institute. New funding
is essential if the Agency is to develop the fundamental ecological understanding necessary to
address the numerous issues faced by this nation, lt is essential, however, that the Agency rise
above its typical, short-term regulation and policy-driven commitments to ecological research and
concentrate on developing a long-term ecological research program supporting its mission of
protecting the environment.

NATIONAL INSTITUTES OF ENVIRONMENT

We support the proposal for the development of the National Institutes of Environment. There
is no question that we need a much larger national ecological research effort. Such an effort will
require the combined scientific talents of the university, government, and industry research

: communities. There is definitely a need to set priorities and coordinate environmental research
today and in the future, and there is a need to develop the proper institutional arrangement for
larger-scale environmental research activities to be accomplished. We support the concept because
we believe long-term, basic ecological research is significantly underfunded. Major questions are
going unanswered because of our lack of ecological understanding for interpreting complex
environmental phenomena, and there is an increasing scarcity of properly trained scientists to
address these issues. We believe that education must be a fundamental component of a new
national initiative.

The NIE should not replace mission-oriented Jesearch that is specifically oriented to particular
agency goals. Rather, the Institutes should be developed with new funding to provide the missing
ingredient in these mission-oriented studies the development of fundamental theory and to provide
continuity in long-term ecological research initiatives. Funding of thz NIE through reshuffling of
existing agency budgets would create total chaos and completely negate, for example, the successes
enjoyed to date by the CEES in focusing the federal research activities dealing with global change.
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An NIE should define a unique role for itself, similar to that of NIH, intermediate between NSF
and other agencies. The agencies should support their own mission-oriented environmental work,
and NSF should still support basic research on any topic. The agencies should not feel that their
research programs are threatened by the formation of an NIE. The NIE could encourage proposals
from universities, federal laboratories, and industry in subject areas targeted toward national
environmental problems, especially those that fall between the cracks in the current system. The
Institutes should and could follow the NSF model of peer review but with flexible missions that
would allow responsiveness to changing environmental problems. Development of the proposed
NIE should in no way be a reason for the agencies to reduce their budgets for basic research or
tc) continue funding only applied work.

As to the institutional arrangements for a National Institutes of Environment, we believe the
proposed study by the National Academy of Sciences is essential before any decisions can be
reached concerning the role of the EPA as it currently exists and as it might exist in the future
if elevated t,.-.Department level. The NIE organization must be as free as possible from political
influence, irrespective of its final institutional makeup. The Institutes would be successful only if
it sponsors high-quality, peer-reviewed research that substantially increases our understanding of the
fundamental ecological processes governing the response of the biosphere to natural and man-
made change. The scientists participating in NIE research-supported activities should be confident
of continued funding as a function of scientific excellerice, independent of whether the research
supports a particular policy at a particular point in time.

I appreciate the opportunity to comment on the role of ecological research in the United States
today, because I consider it an extremely important area and one that has not been funded
sufficiently to provide us with the information required to address the extremely complex
environmental issues confronting us today. Scientists in my Division are currently face to face with
these complex issues, with our ability to develop valid solutions hampered by the lack of national
commitment and by the uncertainties in research funding continuity.

DISCLAIMER

= This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views

and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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