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A. NSF Role in Environmental Research and Education

The National Science Foundation draws on the participation of relevant science and engineering disciplines to promote interdisciplinary research and education necessary for improved understanding of complex environmental and global change processes. To accomplish these goals, NSF activities related to Environmental Research and Education (ERE) involve support of basic disciplinary research, focused interdisciplinary research, and a broad range of educational, international, and outreach functions that cut across the entire spectrum of environment and natural resources scientific interests.  Included in the ERE portfolio is Biocomplexity in the Environment (BE), one of NSF's Priority Areas. The BE program is a multi-year investment designed to promote new approaches to investigating the interactivty of biota and the environment and thus understanding of the processes that control habitability of the Earth.
B. Approach Used in Making the Report

This report by the Advisory Committee for Environmental Education and Research is based on:

· The FY 2001 Performance Report on the Biocomplexity in the Environment competition prepared by staff on the NSF Environmental Research and Education Working Group (WG-ERE);

· Presentations from Working Group and various NSF program staff; and 

· AC/ERE members’ knowledge of ERE and BE activities within the Foundation.

This report as well as the performance report prepared by WG-ERE focuses on the Biocomplexity in the Environment (BE) Priority Area.  It does not consider the NSF ERE portfolio, which includes programs from across all eight Foundation Directorates and Research Offices as well as the special BE competition.  Assessments of environmental program activities are included in the performance reports for those organizations.  Although these units also review BE awards in their performance reports, they do not provide an agency-wide perspective on the Priority Area.  This report is meant to fill that gap.  As more special Foundation-wide activities are added to the ERE portfolio, they will also be reviewed in the annual ERE performance report.
C. Summary Report for Performance Goals

Goal 1(People: Development of a “diverse, internationally competitive and globally-engaged workforce of scientists, engineers, and well-prepared citizens
NSF’s performance is successful when, in the aggregate, results reported in the period demonstrate significant achievement for one or more of the following indicators:

· Improved mathematics, science, and technology skills for U.S. students at the K-12 level and for citizens of all ages.

· A science and technology and instructional workforce that reflects America’s diversity.

· Globally engaged science and engineering processionals who are among the best in the world.

· A public that is provided access to the benefits of science and engineering research and education.

Committee Statement

The Advisory Committee for Environmental Research and Education considers the BE program successful in meeting the performance indicators under NSF’s Strategic Outcome Goal related to “People.”

Examples of BE Projects

A number of BE research awards address the indicators of NSF’s “People Goal.”  Examples include:

· One project entitled “The Roles of Resources, Competition, Predation in Microbial Degradation of Organic Matter” seeks understanding, at a mechanistic and this quantitative level, about what affects the activity of bacteria in nature.  One aspect of the project is to enrich science teachers in grades 5-8 through a partners-in-learning program.

· A project, “Climate and Land Use Change Processes in East Africa,” supports activities that will lead to a full research proposal on the interactions between land use change, land cover change, and climate change at the regional scale in East Africa.

· The pilot project, “Ecosystem Dynamics and Essential Human Needs: an Developing Interdisciplinary Research Agenda in the Plata Basin,” will focus on the effects of expanding agricultural and cattle-raising activities on biogeochemical cycles, land-use change, levels of biodiversity, and the changing hydrological cycles of the Paraguay and Panama rivers.

· Under the project, “Human Dimensions of the Arctic System,” a workshop will bring together a range of researchers, including graduate students and junior faculty, from a variety of natural and social science disciplines to understand Human Dimensions of the Arctic System (HARC).  The workshop will also include strong participation from the Arctic indigenous community.  

· For “Modeling Biocomplexity and Socio-Economic Decision-Making Under Uncertainty in the Greater Yellowstone Ecosystem,” the long-term goal is to integrate biophysical and decision-making models into a framework that allows exploration of future scenarios that include likely social and environmental stressors.

Goal 2(Ideas: Enabling “discovery across the frontier of science and engineering, connected to learning, innovation, and service to society
NSF’s performance is successful when, in the aggregate, results reported in the period demonstrate significant achievement for one or more of the following indicators:

· A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.

· Discoveries that advance the frontiers of science, engineering, and technology.

· Partnerships connecting discovery to innovation, learning, and societal advancement.

· Research and education processes that are synergistic.

Committee Statement

The Advisory Committee for Environmental Research and Education considers the BE program successful in meeting the performance indicators under NSF’s Strategic Outcome Goal related to “Ideas.”

Examples of BE Projects

A number of BE research awards address the indicators of NSF’s “Ideas Goal.”  Examples include:

· The project “Examining Emergent Behaviors of Landscapes Using Integrated Process-based Perspective” will advance scientific understanding of landscapes, enable scientists to incorporate landscape-level processes into analyses at broader scales, and enable managers to consider natural resources at appropriate levels.

· For project “Modeling the Interactions Between Urban Development, Land Cover Change, and Bird Diversity” will develop an integrated model of urban development and land-cover change in the central Puget Sound region.  The focus will be on linking urban development to bird diversity as a test case for an integrated modeling approach.

· The goal of “Latitudinal Ecosystem Responses to Climate Across Victoria Land, Antarctica” is to establish common research themes among diverse Earth system scientists with the aims of providing the scientific and logistical framework for a coordinated interdisciplinary research initiative along the north-south trending Victoria Land coastal region and investigating marine-terrestrial biocomplexity along the latitudinal environmental gradient of Victoria Land.

· In the “International Biodiversity Observation Year Workshops,” participants will share the latest biodiversity research methodologies and findings from diverse disciplines, assess and prioritize biodiversity research challenges, receive media training on communicating their findings to a broad public audience, and produce outreach products including press releases.

· The workshop on “Facilitating Education in Environmental Research” will focus on the educational efforts of scientists working in environmental research and related disciplines.

Goal 3(Tools:  Providing “broadly accessible, state-of-the-art information-bases and shared research and education tools

NSF’s performance is successful when, in the aggregate, results reported in the period demonstrate significant achievement for one or more of the following indicators:

· Shared use platforms, facilities, instruments, and databases that enable discovery and enhance the productivity and effectiveness of the science and engineering workforce.

· Networking and connectivity that take full advantage of the Internet and make SMET information available to all citizens;

· Information and policy analyses that contribute to the effective use of science and engineering resources.

Committee Statement

The Advisory Committee for Environmental Research and Education considers the BE program successful in meeting the performance indicators under NSF’s Strategic Outcome Goal related to “Tools.”

Examples of BE Projects

A number of BE research awards address the indicators of NSF’s “Tools Goal.”  Examples include:

· The project “Teaming to Enable University Research on Hazardous Emissions Through New Instrumentation and Student Internships” brings together researchers from universities, the Federal Government, and private firms.  The objective is the development and demonstration of a jet-REMPI instrument for analyzing combustion byproduct emissions that are environmental hazards such as dioxins, furans, and polycyclic aromatic hydrocarbons.

· The project “Hexapods, Phylogenetic Supercomputing” combines expertise in computer science, statistics, and phylogenetic systematics to address three fundamental questions in evolutionary biology, genomics, and computational biology.

· The project “Responding to the Challenges of Human-Natural System Complexity through Assuring the Quality of Models, Improving Presentation of Findings, and Designing New Institutions” brings faculty from the social and natural sciences at the University of California at Berkeley into a comparative analysis of how the use and presentation of models of coupled human and natural systems can be improved. 

D. Use of Merit Review Criteria

1. Goal for Reviewers:  NSF performance in implementation of the merit review criteria is successful when reviewers address the elements of both generic review criteria.

2. Goal for Program Officers:  NSF performance in implementation of the merit review criteria is successful when program officers address the elements of both generic review criteria when making their award decisions.

Committee Statement

The BE Competition was designed to explicitly address both scientific questions as well as the broader impact of environmental research on society.   It is a program that seeks to “grow science” through the synergy achieved by interdisciplinary research teams, the integration of educational activities at all formal and informal levels, and the involvement of the global research community.

FY 2001 BE Competition

A small sample (3-5 percent) of the 376 proposals submitted to the FY 2001 Biocomplexity in the Environment Competition were reviewed for use of both merit review criteria.  All the jackets reviewed showed that both reviewers and program officers explicitly addressed the scientific merit and the broader impacts criteria.

E. Are Activities Positioned Well to Attain NSF’s Outcome Goals?

The Foundation has taken definitive steps in the last two years to increase agency focus on environmental research and education.  For example, the Assistant Director for Geosciences was also given the responsibility for environmental research and education activities across the Foundation, essentially becoming an ”Assistant Director for Environmental Research and Education.”  An agency working group was established with representatives from each Research Directorate, the International Office, the National Science Board Task Force on Environment, and the Budget Office.  The chair of this working group is a senior staff member in the Office of the NSF Director.  Finally, this Advisory Committee was established with representatives from each of the Directorate Advisory Committees as well as representatives from the multiple disciplines that make up the international environmental research and education community.  These steps in concert with broadening the scope of the BE competition has substantially increased the visibility and import of environmental activities in NSF.  As a result, NSF’s prospects are excellent for continuing to nurture important scientific achievements and increase awareness of environmental issues through educational and international activities.  

F. Information and Data:  Are there areas where there is a lack of sufficient information/data to complete the report?  What types of information/data should be made available for future reporting?

Since competitions for the Biocomplexity in the Environment program have only been held since FY 1999, research results from these awards are generally not available.  For some projects, preliminary results have been achieved but in general, BE projects are not yet mature enough to yield significant findings.  Within the next several years, it is expected that many outcomes of BE research awards will be realized.
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