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Herbert C. Hoover Building, Room 5128
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Dear Admiral Lautenbacher:

The National Oceanic and Atmospheric Administration (NOAA) Science Advisory
Board is pleased to convey to you the “Review of the Organization and Management of
Research in NOAA” by the NOAA Research Review Team (RRT), a working group of
the Science Advisory Board (SAB). The Report represents the results of extensive
consultation with clients of NOAA science products and NOAA staff, analysis and
synthesis of results of the consultations, and review by diverse experts and stakeholders.
It includes eleven recommendations which, collectively, address key shortcomings that
were found in the way that research in NOAA has been managed in the past. The report
also addresses directly the charge to the SAB with regard to the location of research in
NOAA and the linkage of the Office of Oceanic and Atmospheric Research to other
components of NOAA. Subject to the discussion below, the SAB endorses the
recommendations in the report.

The SAB notes that many of the problems highlighted and addressed in the RRT Report
have been identified in past reviews of NOAA science and operations, including many
recommendations from the SAB itself. Recurring issues are the lack of a comprehensive
Science Plan for NOAA research over the near, medium, and long term; the uneven,
often weak integration of science activities across (and sometimes within) line offices;
and the absence of structures and processes which ensure timely and effective transition
of NOAA efforts from research to operations.

The SAB also feels it is important to acknowledge that a number of important initiatives
have already been taken that have potential to address these issues. We particularly note
the charge already given to the NOAA Research Council for 5-year and 20-year Science
Plans, the implementation of matrix management across line offices for all NOAA
projects, and the establishment of the PPBES to coordinate planning, budgeting, and
accounting. These initiatives are important steps that have already been taken by NOAA
to address issues prompting the RRT recommendations.

If all three initiatives achieve their objectives, the result will be a NOAA with many of
the characteristics envisioned in the RRT Report. The message should be conveyed
clearly to the Administration and to the Congress that changes in NOAA are underway,
with strong support from your office, NOAA managers, and the SAB. The SAB stresses
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that many of the changes needed in NOAA science are fundamentally cultural. NOAA
critics must understand that change in NOAA culture is more important than merely
making changes in organizational structure, although changes in NOAA organization will
be made whenever they are necessary to move forward. For example, we strongly
endorse the recommendation to create an Associate Administrator for Research.

It is also important that all parties interested in NOAA understand that long-term,
visionary research for discovery will always be a crucial part of NOAA science, as the
“seed-corn” from which the crop of continually improved application of research to
operational problems can be harvested. This consideration compels the Board to express
a cautionary note regarding the recommendations of the report. The report properly
emphasizes the need for NOAA research to have a strong focus on supporting operations.
However, NOAA rescarch has responsibilities that extend beyond improving the delivery
of products and services. NOAA research must also be undertaken to ensure that United
States (U.S.) government policy is well founded in science. The research conducted in
NOAA laboratories, that ultimately underpinned the Montreal Protocol, is an historical
example of this end-to-end process. Today, basic research to understand the Earth’s
climate system and to characterize anthropogenic effects on that system is vitally
important to framing the nation’s contributions to the IPCC. In addition, the U.S. federal
government has entered into a large number of bilateral and multiple-government
agreements. In many of these, NOAA has an assigned role to play. Some of these require
research and development activities that have little apparent connection to applications in
the U.S., e.g., drought monitoring and prediction in the Sahel of Africa. Thus it is
important that as its research is better focused on supporting operations, NOAA
management must also ensure that sufficient capability is retained to meet non-
operational R&D needs.

The SAB stresses that the implementation of the initiatives cited above may not remedy
or mitigate the long-standing challenges in the management of NOAA Science. The SAB
1s well aware that institutional cultures are very difficult to change, and many critics of
NOAA have the perception that NOAA's research culture is particularly unwilling to
change. We look forward to working with you and your officers to bring about these
changes, and to build a strong, effective, and respected NOAA.

Respectfully,

LgbnaYd J. Pietrafesa, PRD
hair/NOAA SAB
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Preface

The National Oceanic and Atmospheric Administration (NOAA) was created to serve a national
need to better protect life and property from natural hazards, to better understand the total
environment, and to explore and develop ways we can wisely use our marine resources. To meet
these goals NOAA needs research to develop products and services that protect life and property,
to promote sustainable economic growth, to provide information services relating to the total
environment, and to foster stewardship of marine and other Earth system resources.

The FY 2004 House and Senate Appropriations Committee Reports contain language that
challenged explicitly the organization of research in NOAA’s primary research office and
implicitly raised the issue of how should research best serve NOAA and the nation.

In response to these Congressional concerns, NOAA asked its Science Advisory Board (SAB) to
establish a Research Review Team with the broad task of providing findings and
recommendations for NOAA to use to enhance its research organization and connection to
operational activities.

In this Report, we have sought to do this by establishing operational and organizational
principles for guiding research, by providing findings and recommendations to enhance NOAA'’s
research organization and connectivity to operational activities, and by answering the specific
Charge of the SAB. The Research Review Team believes that our report should give guidance
and direction for NOAA, but it is for the agency to determine the detailed steps and actions
needed to take that new direction for research within the agency.

NOAA serves the American public, the nation, and the world with the highest possible
distinction as a trusted information agency. Significant portions of the research enterprise are
internationally recognized as world-class, and the work is of extraordinary value to the country.

However, to meet the new and increasingly complex demands and challenges, including those
posed by the Climate Change Science Program, the Global Earth Observing System of Systems,
and the preliminary report of the U.S. Commission on Ocean Policy, NOAA must embrace
changes in its operational procedures and organizational structure; these changes are in the best
interests of NOAA, its research enterprise, and our country. We see evidence that changes for
the better are beginning to take hold in NOAA, and we urge the agency to continue down this
path, using this Report as a helpful guide.

In change there is opportunity.



l. Introduction

On October 3, 1970, the National Oceanic and Atmospheric Administration (NOAA) was
created and incorporated into the Department of Commerce (DoC) to serve a national need "...for
better protection of life and property from natural hazards...for a better understanding of the total
environment...[and] for exploration and development leading to the intelligent use of our marine
resources.” Research is essential to NOAA’s development of products and services that protect
life and property and promote sustainable economic growth. A focal point for NOAA research is
the Office of Oceanic and Atmospheric Research (OAR), one of six NOAA line offices.

The FY 2004 House and Senate Appropriations Committee Reports contain language specific to
NOAA research in OAR, and this language is included by reference in the Conference Report
accompanying the Consolidated Appropriations Bill. The House Report accompanying the FY
2004 Commerce, Justice, State, and Judiciary, and related Agencies Appropriations Bill directs
NOAA to develop a laboratory consolidation plan: “In recognition of current resource limitations
the Committee is forced to operate within, the Committee directs NOAA to review the continued
requirements for twelve separate laboratories, six of which are located in Boulder, Colorado.

The Committee directs NOAA to submit a laboratory consolidation plan to the Committee by
March 15, 2004.” The Senate Report accompanying the FY 2004 Appropriations Commerce,
Justice, State, and Judiciary, and related Agencies Appropriations Bill states, in part: “NOAA is
directed to report to the Committee on Appropriations on the costs and benefits of breaking OAR
up into its constituent parts and distributing those parts as desirable to the other line offices. The
report should specifically address how the newly configured research sector will directly assist
line offices in developing timely solutions to problems confronting NOAA now and in the next 5
years.”

In response to these Congressional directives, NOAA asked its Science Advisory Board (SAB)
to establish a Research Review Team (Appendix 1) to address five primary issues:

= Does the research conducted by the Office of Oceanic and Atmospheric Research provide
effective support and vision for NOAA by enabling it to improve products and services, and
to introduce new products and services through the transfer of technology and the
development and application of scientific understanding?

= |s OAR adequately linked to NOAA'’s operational line offices- National Weather Service
(NWS), National Environmental Satellite Data and Information Service (NESDIS), National
Marine Fisheries Service (NMFS) and National Ocean Service (NOS)- and are the research
programs relevant to the needs of these organizations? If so, what are the benefits? If not,
what changes would the Review Team recommend? Is it adequately connected to the
Program Planning and Integration Office?

= How do the management structure and processes of OAR compare to those of other agencies
managing research? Based on that analysis, should OAR be dissolved into its constituent
components and distributed across NOAA, should it be left as is, or should NOAA
consolidate all of its research activities into a single organization?



= Focusing specifically on the OAR labs, would consolidation of the labs yield a more
effective scientific program? If so, what would the Team recommend?

= Would lab consolidation yield a more efficient structure, by reducing administrative
overhead and infrastructure/manpower? If so, what would the Team recommend?

The broad task to the NOAA Research Review Team is to conduct a review of OAR “for the
purpose of improving the effectiveness and efficiency of its research enterprise. The review will
provide findings and recommendations that will be used by NOAA to enhance its research
organization and connectivity to operational activities.”* Additionally, the Review Team’s
recommendations are intended to assist NOAA in responding to the Senate and House language.
It was in that spirit that the Review Team prepared and released on January 29, 2004, A
Preliminary Report; this document subsumes that Preliminary Report. More broadly, the
Review Team believes that to respond logically to the Charge of the SAB that it is essential that
we consider the research enterprise at NOAA and not just focus upon OAR. In honoring this
expanded perspective, we also acknowledge that in the time available we have not been able to
focus as much attention on many of the specific issues in the other line organizations; however,
we are making recommendations that go beyond just OAR and pertain to NOAA science and
research structure as a whole. In this regard, we hope that this Report contributes to the wider
ongoing discussion about the management and organization and role of science and research.

We also have taken into consideration three items that directly impact the research program of
NOAA: the Climate Change Science Program, the Global Earth Observing System of Systems
framework, and the recently released Preliminary Report of the U.S. Commission on Ocean
Policy.

The Climate Change Science Program (CCSP) Strategic Plan, prepared by 13 federal agencies
as a multi-agency collaboration, addresses global climate variability and change. The CCSP
incorporates the near-term deliverables of the Administration’s Climate Change Research
Initiative, and the long-term breadth of the U.S. Global Change Research Program authorized by
the Global Change Research Act of 1990. NOAA is the lead or co-lead for 19 of the 21 CCSP
deliverables. CCSP identified goals to address how climate variability and change will affect the
environment and our way of life and to assess how we can use this knowledge to protect the
environment and provide a better living standard for all:

1. Improve knowledge of the Earth's past and present climate and environment, including its
natural variability, and improve understanding of the causes of observed variability and
change.

2. Improve quantification of the forces bringing about changes in the Earth's climate and
related systems.

3. Reduce uncertainty in projections of how the Earth's climate and related systems may
change in the future.

! Letter from Vice Admiral Conrad C. Lautenbacher, NOAA Administrator, to Dr. Leonard J. Pietrafesa, chair NOAA
Science Advisory Board, October 6, 2003
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4. Understand the sensitivity and adaptability of different natural and managed ecosystems
to climate and related global changes.

5. Explore the uses and identify the limits of evolving knowledge to manage risks and
opportunities related to climate variability and change.

The CCSP goals must be an integral part of the climate portion of the NOAA Research Vision
and Plan. Moreover, they will take many years to accomplish as NOAA works collaboratively
with its federal partners. Concurrently, NOAA recently established a matrix management system
to improve coordination and efficiently use resources for programs, such as climate, that span
two or more NOAA line offices. The matrix management approach to climate ensures that there
will be a focused program that fulfils NOAA’s commitments to the implementation of the CCSP.

Global Earth Observing System of Systems (GEOSS) will develop a pioneering global
architecture that will provide new observational capabilities which, combined with subsequent
modeling and assessment studies, will over the next decade revolutionize the understanding of
how Earth works to advance informed decision making on national, regional, and local levels.
NOAA plays a critical role in constructing the GEOSS international initiative, and consequently,
NOAA's research enterprise must be advanced in conjunction with developments in Earth
observations. In particular, the goal of GEOSS to take the "pulse of the planet” will require
integration not only across observing systems but also across the research enterprise that will
both formulate the needs for these measurements and use them to advance understanding and
prediction. Observations of the evolving physical, chemical, and biological state of Earth will
place new demands on the organization of NOAA research (for example, in the development of
advanced data assimilation techniques) so that NOAA can take proper advantage of GEOSS.
Traditional disciplinary research will not suffice, and NOAA will need to ensure that its research
efforts have the required breadth and co-ordination to match GEOSS.

The U.S. Commission on Ocean Policy preliminary report contains several recommendations
that are of critical importance to the future direction for NOAA’s research. Relevant priority
recommendations from the Commission’s Preliminary Report (Appendix I1) include:

1. Congress should pass an organic act for NOAA, codifying its mission, functions, and
structure, consistent with the principles of ecosystem-based management and with
NOAA’s primary functions of assessment, prediction, and operations; resource
management; and research and education;

The federal budget for ocean-related research should double over the next five years;

Expand specific programs within NOAA that directly relate to the research enterprise;
and

4. NOAA should assume a leadership role for the Integrated Ocean Observing System.
The Commission’s recommendation to double the federal research budget for ocean-related
science adds urgency and emphasis to the Review Team’s call for a comprehensive research plan

for NOAA and a senior management team to manage this research enterprise. Of critical
importance as the federal science budget grows is NOAA’s responsibility to properly integrate
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intramural and extramural research to maximize this investment. We discuss the intramural and
extramural research in NOAA in subsequent sections of this report.

The creation of an organic act must include the clear recognition of NOAA as a science-based
agency with a corporate view of the research program. The Ocean Policy Commission
recommendation for restructuring along functional lines is also supported by the Review Team.
The Review Team proposes several means of integrating the research activities across line
offices as the first stage of a possible restructuring process. Our principles for the research
organization (Section Il) offer a guide for future restructuring efforts. The expansion of
programs such as ocean exploration, ocean mapping, aquaculture, preventing the spread of
invasive species, and oceans and human health, and the leadership of an integrated ocean
observing program should be considered as critical building blocks for the future development of
NOAA'’s ocean-related research program. In addition, the Commission’s recommended
consolidation of currently fragmented programs across all federal agencies, including NOAA,
will challenge the agency to ensure that the science and research support for these activities can
be maintained within NOAA and its external partners. Examples include: habitat protection and
restoration, protected area management, and marine mammal and protected species programs.

It is the Review Team’s view that research in NOAA, and particularly the role of OAR, is a vital
cornerstone of NOAA’s mission that includes research-to-customer interactions. On topics that
range from ozone depletion, air quality and weather prediction, and climate variability and
change to global water resources, coastal dynamics and ecosystems management, NOAA has
served the American public, the nation, and the world with the highest possible distinction as a
trusted information agency. Significant portions of the research enterprise are internationally
recognized as world-class, and the work is of extraordinary value to the country. It is the hope of
this Research Review Team that in addressing its assigned tasks, we are challenging NOAA
constructively to do even more to enhance its research enterprise.

The Findings and Recommendations in this Report are based on examining substantial amounts
of data and various reports, as well as extensive internal NOAA interviews, including: focused
and repeated discussions with the OAR Laboratory Directors; meetings with Assistant
Administrators of NOAA'’s line offices, Goal Team leads, and other senior NOAA staff;
meetings with senior managers (past and present) of other governmental agencies and large
private sector, research-based companies; wide-ranging discussions with representatives of
NOAA'’s external community (including Joint Institutes); and discussions with the SAB
(Appendix I11).

We sought collaborating comments and data for our findings, but these findings are the product
of both analysis and synthesis, and they are, of necessity, partly subjective. In making
recommendations, our approach was to compare specific recommendations to the guiding
principles and to remind ourselves of the physician’s oath of "First, do no harm"; we have tried
to honor this. We have consciously sought to provide latitude as appropriate in our
recommendations, but this latitude does not include the status quo. We believe that it is
appropriate to identify options and constructive opportunities for change, from which NOAA
leadership can select the most appropriate solutions. We do believe that there are changes
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needed, and these changes are in the best interests of NOAA, its research enterprise, and our
country.

The Research Review Team expresses its appreciation to the many individuals who contributed
their energy, time, and wisdom to this enterprise; we are particularly grateful to the NOAA
employees, who willingly and openly shared their thoughts with us. Throughout this study we
have enjoyed and benefited from the support of the NOAA leadership at all levels, and for this
support we express our appreciation. Finally, the team is particularly grateful to Ms. Mary Anne
Whitcomb and Ms. Tracey McCray for service beyond the call of duty.



I1. Principles

NOAA is a science-based agency with regulatory, operational, and information service
responsibilities. To fulfill these responsibilities, it is essential that NOAA maintain a vigorous
and forward-looking research enterprise. Given the vital importance of research to the agency, it
is perhaps not surprising to discover that research has spread across NOAA,; there are 29
somewhat heterogeneous NOAA Laboratories and Centers and 18 Joint Institutes associated with
research in NOAA (Appendix 1V). Because such complexity can work to the disadvantage of
NOAA’s mission, the Review Team believes there needs to be a set of principles to guide
recommendations focused upon ensuring research excellence, to invigorate the program to
transfer research into operations and information services, to ensure that the best research is the
basis for scientific advice for regulatory responsibilities, and enhance NOAA’s information
services. The following principles are consistent with the successful research programs in
support of operational requirements that we reviewed outside of NOAA (Appendix I11).

Operational Principles for Guiding Research Focus

Value and Quality

= A sustained research program is essential for a science-based agency with long-term
operational responsibilities.

= Research in support of the organization’s mission should cover a spectrum of temporal
frames: for example, short-term time frame (<2 years), mid-term time frame (2-5 years),
and long-term time frame (>5 years). A Research Plan with milestones is necessary to
ensure continuity across this spectrum.

= A culture of risk tolerance commensurate with a robust investment in long-term research
with potentially high programmatic payoff must be established and maintained. A
quantifiable and consistent level of resources must be dedicated to research that may not
have a near-term operational application but provides the cutting-edge solutions for the
future.

= Extramural research is essential to a science-based agency to broaden and deepen the
scientific enterprise on which it depends while maintaining cost effectiveness and
flexibility.

= The research program must be an open, merit-based process that brings together
intramural and extramural efforts to contribute to problem solving. Extramural partners
must be full participants in the program. The infrastructure supporting extramural
research, including the administration of grants and contracts, needs to encourage and
facilitate their participation in contributing toward the research objectives of the agency.

= Trust in and respect for the integrity of the research planning process is essential. The
resulting budget should be simple, transparent, and provide maximum flexibility for
budget planning and execution. Fragmentation of the budget into a large number of line
items is an impediment to continuity and flexibility in the research program.
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Relevance and Focus

= Research priorities must be consistent with the overall mission and goals of the
organization, and the strategy for ensuring that consistency must be explicit. These
priorities must be formally expressed in an enterprise-wide Research Plan. This plan
should explicitly consider whether particular efforts should be developed within the
agency and/or extramurally.

= Research responsibilities include identification, in collaboration with operational lines, of
relevant operational requirements, including regulatory responsibilities, and efficient
transition of research into operations and information products. This responsibility
includes ensuring that the scientific advice for resource management and regulation is of
the highest quality and uses the most current research.

= Research planning and investment must be agency-wide. This research investment must
be reviewed and verified by the agency periodically to make sure that the research
supports the mission. This process should sustain research, ensure transition from
research to operations, and identify research that is no longer applicable to the mission.

= In-house scientific expertise must be fostered, over the long-term, in those recognized
areas where a science-based agency has a major mission-related responsibility. Those
areas should be defined by the core mission foci of the agency, including emerging
aspects of these missions. A science-based agency must be able to lead national and
international research and assessment efforts through intramural and extramural
programs.

= To the extent possible, budgeting and funding streams for the research program must
guarantee continuity with flexibility. Both intramural science and research and
extramural programs are necessarily multi-year efforts, and multi-year funding must be
planned for with reasonable certainty, including both base funds and project funds.
Budgeting should be based on the research plan as far as possible.

It is important to ensure that the research programs respond directly to the other mission
activities. For developmental and longer-term objectives, it is important to ensure that the ability
to undertake higher risk research that may not have a near-term application is not compromised
by immediate operational needs. Similarly, it is imperative that the products of NOAA’s
research, be they operational advancements or expanded information services, reach the user.
These Operational Principles are necessary to make certain these capabilities thrive across the
spectrum of research, but they are not sufficient; there must be a corresponding set of
Organizational Principles.



Organizational Principles for Guiding Research Location and Management

The overall research enterprise should be viewed as a corporate program. Explicit
linkages between research efforts across organizational lines must be forged and
maintained for the agency and the nation to obtain the full benefit from research.

There must be a single point of accountability for all science and research and this must
be at the highest levels of the organization. This must be a primary responsibility, not a
collateral duty.

Formal mechanisms that clearly define responsibilities for transitioning research into
operations and information services, including the commitment of resources, must be
agreed to and understood throughout the agency.

Organization must follow function as specified in the organization’s strategic plan;
therefore, if the transition of research into scientific advice, operations, services, and
information is to be successful, then this function must be reflected clearly in the
organization and in its processes.

Dedicated resources for research that is focused on mid- to longer-term mission needs are
essential. Locating these resources for intramural and extramural research in a research
line can ensure these needs are not subsumed by shorter-term operational demands.

Research that addresses near-term improvements to current operational capabilities
should be formally aligned, with the operational activity organizationally and/or through
explicit operating agreements.

Scientific advice including that needed to meet operational resource management
requirements should be formally aligned to the corporate research program to ensure that
policy is based on the best available science.

The structure of the organization should foster not only intra-agency but also inter-agency
collaboration in the research enterprise.

These principles are consistent with the need of moving NOAA from an amalgamation of
separate line offices to becoming an integrated organization—in business terms, NOAA needs to
move from being a “holding company” to becoming a “corporation.” We note that in most
successful technologically advanced governmental agencies, corporations, and research
universities, the research function reports to the “front office,” budget structure formally
recognizes a spectrum of research, and for corporations and agencies, there is almost always a
corporate plan for research. Universities may not have a formal research plan, but generally,
there are stated research priorities in their strategic plans.

For example, the budget structure within the Department of Defense (DoD) formalizes
management of research across a gradient of operational maturity (e.g., its 6.1 — 6.7 structure
Appendix V), and importantly, this structure and process codifies roles and responsibilities in the
transition of research to operations, including transition criteria during formal research progress

reviews. The DOD 7-level system can be modified to meet more appropriately the needs of
NOAA, but at the least, the DoD rules and criteria for transitioning from research dollars to
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operational dollars offer an additional example and perhaps a useful framework. In this same
vein, in 1995 the National Aeronautics and Space Administration (NASA) initially proposed
Technology Readiness Levels (TRLs; Appendix V.A), and the US DoD adopted TRLs in June
2001 where they are now mandated for all major acquisition programs. Again, the use of TRLs
could prove particularly helpful in the transition of research to specific operational products.
From a slightly broader perspective and one that complements the Operational and
Organizational Principles set forth above, Dr. Mal O’Neill, Chief Technical Officer, Lockheed-
Martin Corporation, presented the following set of guiding principles:

= Customer pull must be accommodated early;
» R & D staff must advocate technology transition and focus on customer mission success;
= Observing Best Practices and Lessons Learned will optimize R&D investments;

= Large, diverse organizations must horizontally integrate R&D and leverage external R&D;
and

= Like other corporate functions, R&D must have an accountable focal point.

Finally, while plans and processes are important, people are vital. Science and research after all
are uniquely human endeavors. Leadership in scientific research is particularly difficult: herding
butterflies is one analogy; a hockey referee is another. But whatever science leadership is, it is
clear that it is important. Effective senior leadership at the top scientific level is essential if an
agency-wide research endeavor is to be successful. Scientific distinction only comes when the
leaders are people whom other scientists want to follow. At the research laboratory level, this
implies that genuine leadership is, almost always, by outstanding scientists; this is central to
laboratory leadership and integral to the success of any research institution. Fortunately, it is
demonstrably possible to find within NOAA outstanding scientists who have the genuine
scientific respect of their staff, and who also can and are willing to manage. This has
implications for our subsequent recommendations.
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I11. Findings and Recommendations

Our strategy for establishing findings and making recommendations was to conduct extensive
discussions (Appendix I11) and to examine a wide variety of quantitative data. These data are
available at http://review.oar.noaa.gov/.

In establishing Findings and in making Recommendations, the Review Team notes that our
recommendations are not exhaustive. We focused our attention on the most important areas for
change. We suggest directions that NOAA should take to improve an already distinguished
research enterprise. Our recommendations should be viewed as a guide to NOAA management
and researchers on ways to improve their programs. The Review Team sought to strike a
balance in the level of detail of our recommendations. We leave implementation to NOAA, but
hope these findings and recommendations give strategic direction.

Research Plan and NOAA’s Mission

Finding: The NOAA Strategic Plan is a valuable guide for the future of the agency that
identifies six crosscutting priorities that are essential for NOAA to meet its mission
responsibilities. One of these priorities is Sound, State-of-the-Art Research. A core activity is
NOAA'’s recently instituted Planning, Programming, Budgeting, and Execution System
(PPBES), which could help in developing timely solutions to problems facing NOAA now and in
the next five years. It is important that sufficient resources be devoted to the ongoing
development and maintenance of the PPBES system. We find, however, that there is neither a
research strategy nor a research plan to support the Strategic Plan. We also find that this lack
contributes significantly to a severe communication problem between NOAA (and particularly
OAR) and Congress, the Office of Management and Budget, and the external community. It also
contributes to an internal communication problem regarding research priorities and objectives
and linkages between the line offices or even within a line office. The absence of a longer-term
research vision will undermine NOAA'’s future operational and informational services
capabilities.

Recommendation: NOAA should develop a Vision for Research that supports the Strategic
Plan. The Vision and Strategic Plan should extend outward to 20 years. The Research Vision
should provide broad guidance and directions. NOAA should also develop a NOAA-wide
Research Plan that provides explicit guidance including specific programmatic actions,
performance measures, and milestones for implementing the Research Vision. The initial
Research Plan should be based upon the direction of the current Strategic Plan and the initial
Research Vision, and it should be the basis for developing goal-specific plans. Importantly, as a
“corporate” research plan it should not be a collection of the plans for each line office, but rather
a coherent integrated vision for NOAA’s research efforts as an entity.

The Plan should clearly articulate the research goals, projects, and required capabilities for the
next 5 years in a phased approach. Potential outcomes and payoffs, which link the research
enterprise to the broad NOAA mission, should also be articulated. It should provide a blueprint
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that would indicate how the laboratories, Joint Institutes, Cooperative Institutes, Joint Centers
and the broad extramural community are going to deliver on the Research Plan.

Consequently, the Research Plan should be developed in close consultation with the external
community; however, the initial version will need to be fast-tracked so that it can help shape the
FY 05 budgetary actions. Given that this Plan must be evolutionary in nature, there will be the
opportunity for a greater role for the external community in shaping subsequent versions of both
the Strategic Plan and the Research Plan. We are pleased that following our Recommendation in
our Preliminary Report, NOAA has produced an initial Draft 5-year Research Plan, and we also
applaud NOAA for charging its Research Council to prepare a 20-year Vision for Research.
Subsequent versions of the Research Plan and Vision will require commitment not only from
NOAA scientists but also NOAA’s research partners.

In this regard, the Research Plan as it evolves must also build upon the appropriate National
Research Council reports and consider international research plans. NOAA has already
demonstrated sensitivity to and support of important international research initiatives including:

= Global Energy and Water Cycle Experiment (http://www.gewex.org);

= Joint Global Ocean Flux Study (http://www.uib.no/jgofs/jgofs.html);

= World Ocean Circulation Experiment (http://woce.nodc.noaa.gov); and

= Global Ocean Ecosystem Dynamics (http://www.pml.ac.uk/globec/main.htm).

To implement, monitor, and update the plan, the PPBES system needs to be fully used with
appropriate support on an ongoing basis. Finally, review of the NOAA Research Plan is
essential, both internally and externally, both nationally and internationally, and through periodic
assessments of the Plan.

Research Organization within NOAA

Finding: NOAA needs a stronger and more coherent research management structure to execute a
NOAA-wide Research Plan. The NOAA Research Council can play a vital role in defining
NOAA's research mission. The role of the OAR Assistant Administrator, as its Chair of the
Council, could provide senior management important control over the needed Research Vision
and associated Research Plan. We recognize that