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Priority Setting for Large Facility Projects

Summary

This white paper defines the process used by the National Science Foundation (NSF) and the National Science Board (NSB) to select and prioritize multiple competing large-scale research facility projects. This process has evolved to be more clearly visible to the community and to the Congress.  Evaluation stages, evaluation participants, and evaluation criteria for selection and prioritizing of projects are now more clearly defined.  

The following summary highlights key elements of the process.  Later pages describe the process in more detail.

· NSF nurtures and develops candidate facility projects by working with the research community, building consortia, and maturing high-risk technology.

· While projects are developing, the NSF sponsors forums for evaluation of all aspects of proposed projects.  This includes evaluation within and across fields, and the use of the National Academies and the Directorate Advisory Committees, as appropriate.    The NSF will clarify the criteria used during this development stage, drawing on the first and second ranking criteria proposed by the National Research Council task force on Setting Priorities for Large Facility Research Projects.
·  The final stage during which NSF develops a project is the readiness stage.  It has formally defined entry and exit gates, defined in terms of specific criteria through which a project enters and leaves.  
· 

· NSF will define as a science road map those science objectives for which large facilities may be required.  It is that set of NSF Science Objectives that provides an overarching, cross-discipline context for evaluating the value of a proposed facility in comparison to other investments.
· The Director will present the Board with all projects that are developed enough to pass through the entry gate into the readiness phase.  The Board will be asked to concur that the conditions necessary to pass the entry gate have been addressed.
· The Board maintains a set of guidelines that constitute the entry criteria for projects that move to the Board approved stage.  These will be updated taking into consideration the third ranking criteria proposed by the National Research Council .
· 
· The NSF Director will – from time to time – nominate one and preferably groups of projects that have attained readiness while in the readiness stage.  The Board will evaluate those projects against the entry criteria for the Board approved stage, and move some of them to that next stage.  The Board will prioritize Board approved projects in light of how the projects advance NSF Science Objectives. 
· The Director will include Board approved projects into the annual NSF budget proposals in priority order, as budget is available.
· The NSF will maintain a Facility Plan that lists facility projects that are in various stages of construction, in the Board approved stage, and in the readiness stage. The Facility Plan will map the projects against the objectives contained in the NSF Science Objectives document.  On an annual basis the Director will provide an update of the Facility Plan, along with a description of candidate facility projects that are on the horizon.


Priority Setting for Large Facility Projects

Detailed Description

The rationale and the criteria used to select and prioritize facility projects to be funded by the National Science Foundation (NSF) should be clearly and publicly articulated.  This paper describes that process as executed by the NSF and the National Science Board.

The process can be viewed as a sequence of stages through which candidate facility projects progress.  NSF defines and implements early stages during which a candidate facility project is first proposed, and then developed.  It is during these early stages that project plans are developed within the community.  Technology risk is reduced, sometimes with NSF-funded technology explorations.  Appropriate community evaluation groups critique and evaluate the project.  This includes ad hoc workshop groups in one or more disciplines, NSF Directorate Advisory Groups, and, in some cases, convened National Academies groups. It is the Director’s MREFC Panel that manages this process. 
The final project development stage is called the readiness stage.  A project achieves full readiness while it is in the readiness stage.  Readiness is defined in terms of a clearly defined science program, construction engineering plans, plans for operation subsequent to construction, budget projections, and late stage evaluation of the proposed project both by the research community and within the NSF.  

It is in the early stages and the readiness stage that the appropriate first and second rank evaluations suggested by the National Research Council task force on Setting Priorities for Large Research Facility Projects are first performed.  First level ranking includes assessment by researchers in a field or interdisciplinary of the scientific and technical criteria for a project.  The second rank evaluation assesses the proposed project from the view of related fields.  The second ranking should be performed by the NSF with advice from its Directorate Advisory Committees, and any other community groups that the NSF causes to be convened.  Over time the NSF should evaluate and adapt the first and second ranking criteria and publish them publicly.

The ability to evaluate multiple projects can only be accomplished in a context of stated objectives.  So, NSF should develop and maintain a document that summarizes NSF Science Objectives.  The NSF Science Objectives document would summarizes the guiding science objectives of all of NSF, with emphasis on objectives for which large facilities may be required.  It is recognized that some objectives can be attained without the use of large facilities.  Models for this document include the national academies report, Connecting Quarks with the Cosmos, and the GEO directorate document entitled NSF Geosciences Beyond 2000.   The NSF Science Objectives document should be short; should be a summary of the objectives as stated across the NSF directorates; and it should be updated periodically, as needed, by the Foundation.

The readiness stage is concretely defined.  It has an entry gate and an exit gate.  It is the Director, with the advice of the MREFC Panel, who proposes projects to the Board that are believed to be ready to move through the entry gate into the readiness phase.  The Board is asked to concur that the conditions, necessary to pass the entry gate to go into the readiness phase, have indeed been addressed.  The Foundation will clearly articulate how conditions have been met to qualify a project to move through the entry gate into the readiness stage.  Conditions will include:
· community groups and the relevant directorate advisory groups have evaluated the project and asses it to have very high priority,

· the facility directly addresses one or more objectives in the current NSF Science Objectives document, 

· technology to create the facility exists or shortly can exist to be used without excessive risk, and

· there is no lower cost or alternative to the facility, in order to perform the science and address the objectives that the proposed facility addresses.



The readiness stage has an exit gate.  The Director may propose readiness stage projects for consideration by the National Science Board for entry into the (next) Board approved stage.  Such projects must have the following exit gate properties:
· project plans are judged to be construction ready by the Large Facility Deputy,

· the budget for construction and for operations costs has been justified to the satisfaction of the Chief Financial Officer,

· the project has been evaluated by the community and the NSF MREFC Panel asserts that it is of high priority to meet specifically identified NSF Science Objectives, and

· NSF Director proposes the project to move into the Board approved stage.

Note that a project may fall out of the readiness stage for many reasons: insufficient priority over the long-term, failure of the plans to reach construction readiness, eclipse by other projects, or any other reason that the Director deems appropriate.
When the Director proposes ready projects from time to time, the Board considers them. The Board strongly prefers to consider multiple projects at a time and may ask the Director to defer singleton projects until multiple projects are ready for consideration.  For the Board to approve a project to enter the Board approved stage, the Board considers the following:
· research enabled by the proposed facility,

· construction plans together with their risk and readiness,

· budget justification for construction and operation of the facility, 

· funding is imminent – likely to be available in the next two or so years, and

· priority of the project again one or several of the NSF Science Objectives, including documented evaluations from the community and the relevant Directorate Advisory Committees.

The Board will reconsider its current guidelines for project approval in order to refine, adapt them using the third ranking criteria proposed by the National Research Council, and then re-publish them as the criteria defining the entry gate for a project to move into the Board approved stage.  If a project is not approved, then the Board remands the project back to the readiness stage either with or without prejudice.  

Each time that the Board approves one or more projects, it specifies the priority among all projects in the Board approved stage.  Priority among projects may change at that time.  If a project’s plans are no longer deemed to be clearly and fully construction ready, the Board will remand that project back to the readiness stage (without prejudice) for further work.

Annually, it is the Director who proposes funding for some subset of the Board approved projects in their priority order, as budget permits.  The Director negotiates with the Office of Management Budget on budget inclusion.

The NSF will maintain a Facility Plan that lists facility projects that are in various stages of construction, in the Board approved stage, and in the readiness stage. The Facility Plan will map the projects against the objectives contained in the NSF Science Objectives document.  On an annual basis the Director will provide an update of the Facility Plan, along with a description of candidate facility projects that are on the far horizon, which are at a stage prior to the readiness stage.

The Board ascribes the very highest priority to projects that are under construction.  There is no priority among them; they should all move forward at a suitable pace.  It has long been the policy of the Congress, the Board, and the Foundation to move all such projects forward at a rate consistent with sound engineering plans.
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