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Executive Summary
The National Science and Technology Council (NSTC) held a first-of-its-kind
conference, Building Bridges Across the S&T Enterprise, on June 13–14, 2019 at the
National Institutes of Health (NIH) Natcher Conference Center. The NSTC Conference
gathered over 300 participants, half of whom were members of NSTC interagency groups,
to address pressing cross-cutting issues in the Federal science and technology (S&T)
enterprise, such as ways of improving strategic decision-making, promoting access, and
measuring returns from research and development (R&D) investments and resources.
Over 2 days, conference participants engaged in three keynote sessions, three plenary
panel sessions, lunch networking topic tables, parallel breakout sessions made up of 14
topical panels, and a lightning session and poster session featuring demonstrations of
relevant online tools and analytics. Keynote addresses included OSTP Director Dr. Kelvin
Droegemeier, NIST Director Dr. Walter Copan, and DOE Office of Science Director Dr.
Chris Fall.
In general, discussions at the NSTC Conference led to five key opportunity areas to
advance collective interests for strategic and evidence-based R&D investments across the
S&T enterprise:
(1) increase inclusivity in priority setting for R&D investments,
(2) enhance availability and quality of R&D data and information,
(3) develop cross-sector partnerships to increase access R&D infrastructure,
(4) invest in metrics and data analytics to support evidence-based R&D investments
and accountability, and
(5) improve communication of R&D successes.
Input from the discussions at the NSTC Conference, speaker presentations, and postconference questionnaire responses was used to (1) inform future deliberations on priorities
across relevant NSTC Subcommittees, and (2) determine scope for a potential follow-on
conference to be held in 2020.
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1. Introduction
On June 13 and 14, 2019, the White House Office of Science and Technology Policy
(OSTP) convened a first-of-its-kind National Science and Technology Council (NSTC)
Conference on Building Bridges Across the Science and Technology Enterprise. The
conference assembled over 300 participants from inside and outside of government at the
National Institutes of Health (NIH) Natcher Conference Center in Bethesda, Maryland, to
share best practices and identify opportunities for collaboration.
Among the goals of the NSTC Conference was to convene the interagency
community to address pressing issues in the Federal science and technology (S&T)
enterprise, such as ways of improving strategic decision-making, promoting access, and
measuring returns from research and development (R&D) investments and resources. The
NSTC Conference provided an opportunity for interagency stakeholders in the Federal
S&T enterprise, such as program directors who manage R&D and technology transfer
programs, as well as personnel from Federal and National Laboratories, to “build bridges”
and identify resources and strategies across their organizations to improve their
stewardship and coordination of Federal R&D investments.
Speakers and participants represented the following Federal agencies and Executive
offices: the Office of Management and Budget (OMB), Department of Health and Human
Services (HHS), Department of Homeland Security (DHS), Department of Defense
(DOD), Department of Energy (DOE), including the National Nuclear Safety
Administration (NNSA), Department of Transportation (DOT), Environmental Protection
Agency (EPA), National Aeronautics and Space Administration (NASA), National
Institute of Standards and Technology (NIST), National Science Foundation (NSF),
Smithsonian Institution (SI), and the U.S. Department of Agriculture (USDA). Half of the
conference participants were members of one or more NSTC interagency coordinating
groups. Speakers and participants also included representatives from non-profit
organizations, academic institutions, and international organizations.
Input from the discussions at the NSTC Conference, speaker presentations, and postconference questionnaire responses is being used to (1) inform future deliberations on
priorities across relevant NSTC Subcommittees, and (2) determine scope for a potential
follow-on conference to be held in 2020.
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2. Conference Summary
Conference participants engaged in three keynote sessions, three plenary panel
sessions, lunch networking topic tables, parallel breakout sessions made up of 14 topical
panels, and a lightning session and poster session featuring demonstrations of relevant
online tools and analytics.

A. Conference Opening
After a welcome from Dr. Jennifer Shieh, OSTP Assistant Director for
Entrepreneurship, NSTC Executive Director Ms. Chloé Kontos made opening remarks.
Kontos opened by providing an overview of the NSTC and its role in coordinating S&T
priorities and policies across the Federal Government. She highlighted several successful
initiatives under NSTC’s coordination offices and committees, including the development
of strategies and action plans for STEM education, detecting and mitigating the impacts of
near-earth objects, and space weather. Ms. Kontos emphasized the importance of agency
input and deliberation in the policy-making process as well as in the development of
strategic directions and action-oriented S&T plans for the Nation.

B. Keynote Addresses
Conference participants heard keynote addresses from OSTP Director Dr. Kelvin
Droegemeier, NIST Director Dr. Walter Copan, and DOE Office of Science Director Dr.
Chris Fall.
1.

Dr. Kelvin Droegemeier, OSTP

On the first day of the conference, Dr. Droegemeier discussed the Federal
Government’s role in building science for the Nation alongside private sector companies,
nonprofit organizations, and academic institutions. During his remarks, Dr. Droegemeier
stated, “One of the extraordinary opportunities we have today is to come together and
figure out how to make connections and build partnerships. We in the White House don’t
have all the answers. The people in academia don’t have all the answers. The Federal
agencies don’t have all the answers. But, when we bring together all those folks, we will
find the answers.”
He highlighted the importance of research underpinned by American values,
including open discourse, debate, and access, honesty, integrity, and civility. He also
discussed a new NSTC Joint Committee on Research Environments to address issues in
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administrative burdens on researchers; rigor and integrity in research; safe and inclusive
research environments; and protecting American research assets. 1
2.

Dr. Walter Copan, NIST

On the second day of the Conference, Dr. Copan spoke primarily about the
importance of partnerships with entities outside of the Federal Government to leverage
expertise and resources to achieve broad S&T goals. Dr. Copan discussed the importance
of creating value through R&D partnerships to drive innovation and develop inventions
that can become a starting point for industrial ideas that spur economic growth. Dr. Copan
emphasized that partnerships with industry and academia are necessary to advance S&T
discoveries in order for the United States to remain a global competitive leader in R&D.
He noted important landmark legislation in the 1980s that helped drive S&T
partnerships by providing academic researchers with patent rights from federally funded
R&D.2 Dr. Copan highlighted NIST’s ROI Initiative and a 2019 Green Paper, which
describes stakeholder input and NIST’s recommendations for improving Federal activities
related to technology transfer. 3 He also highlighted NSF’s I-CorpsTM program, which has
been adopted at DOE National Laboratories, provides entrepreneurship information and
training to improve Federal technology transfer activities and develop an entrepreneurial
R&D workforce.
Dr. Copan ended by summarizing key NIST legislative reform proposals aimed at
removing impediments to technology transfer, including establishing new authorities and
enabling environments for R&D partnerships.
3.

Dr. Chris Fall, DOE

At the close of the conference, Dr. Fall highlighted the DOE National Laboratories as
innovation catalysts. He noted how various NSTC Subcommittees are supporting
improvements in R&D stewardship across laboratories, such as in coordination of
infrastructure and open access as well as through sharing of best practices and engagements
with interagency stakeholders.
Dr. Fall spoke about select practices that DOE specifically employs in R&D efforts.
For example, DOE strives for open access through its investments in their facilities and
equipment, which are spread throughout the country and accessible by scientific user
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https://www.whitehouse.gov/wp-content/uploads/2019/07/Update-from-the-NSTC-Joint-Committeeon-Research-Environments-July-2019.pdf
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Patent and Trademark Law Amendments Act (Pub. L. 96-517, December 12, 1980)
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NIST. 2018. Green Paper, available at
https://nvlpubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.1234.pdf
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communities across the Nation and the world. Researchers from private and other sectors
are able to request use of cutting-edge equipment across DOE’s user facilities and access
the laboratories’ scientific and engineering expertise, increasing capacities for R&D
collaborations and capabilities for all sectors to meet DOE’s mission. Community and
private partnerships are encouraged as DOE researchers continuously collaborate with
these stakeholders at scientific and professional conferences and meetings.
DOE measures its outcomes and successes through the development of National
Laboratory 5-year strategic planning process, as well as their safety and systems programs.
The National Laboratories are graded across various elements, such as maintenance of core
capabilities, infrastructure, and mission readiness. In addition, DOE measures return on
investment (ROI) using data and network analytic approaches to achieve an agency-wide
view of how laboratories support the overall agency mission, understand the scope of R&D
conducted across laboratories, and how user communities engage with the DOE user
facilities across the Nation. DOE works towards scientific excellence by applying a peer
review process to all research and supporting coordination across its six science divisions
that aid in the agency’s strategic planning. Dr. Fall acknowledged that DOE can learn from
R&D funding data storage and tracking methods used by other agencies (such as NIH) in
order to better understand impacts of the agency’s R&D investments.

C. Plenary Panel Sessions
The NSTC Conference included three plenary panel sessions: the first focused on
setting the stage for the audience and describing NSTC interagency coordination processes;
the second on R&D evaluation policies and strategies; and the third on opportunities and
resources available to agencies to support their evidence building activities.
1.

Setting the Stage: S&T Enterprise Strategic Priorities

Ms. Kontos led a discussion featuring Jodi Black from NIH, James Ulvestad from
NSF, Scott Miller from SI, and Paul Zielinski from NIST as panelists. The panelists
discussed the need for interagency coordination that supports the development of priorities
and thoughtful consideration of impacts from policies to S&T enterprise stakeholders.
They also discussed how their agencies coordinate efforts to address these needs through
participation in various NSTC Subcommittees.
2.

Evaluation Strategies for R&D Management

Dr. Shieh led a discussion featuring Ms. Brittany Borg from the U.S. Small Business
Administration, Ms. Erika Liliedahl from OMB, and Dr. Rebecca Kruse from NSF as
panelists. The panelists discussed how the Foundations for Evidence-Based Policymaking
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Act of 2018 affects agencies’ policies and processes. 4 Ms. Liliedahl described OMB’s
emphasis on encouraging that agencies develop learning agendas as a tool to help agencies
institutionalize evidence building activities, including identifying, prioritizing, and
implementing strategies to tackle questions about how well their organizations are
accomplishing their missions. Ms. Borg and Dr. Kruse discussed examples of how their
agencies are developing evaluation strategies and learning agendas to better evaluate their
R&D programs and support strategic planning. Panelists discussed the distinction between
learning agendas and R&D strategic plans—the former supports the operations and
processes that enable the latter to achieve its goals.
3.

Opportunities and Resources for Action

Ms. Vanessa Peña from the IDA Science and Technology Policy Institute (STPI) led
a discussion featuring Dr. Cassidy Sugimoto from NSF and Dr. Kathleen Kaplan from the
National Technical Information Service (NTIS) at the Department of Commerce. The
panelists highlighted ways that agencies could participate in programs at the NTIS and
NSF (via the Science of Science Policy program) to seek assistance from the private sector
and academia in building evidence and evaluating their agencies’ R&D investments. Dr.
Kaplan discussed the NTIS Joint Venture Partners, a contracting mechanism that simplifies
the process by which NTIS can leverage private sector support to work with agencies on
their IT and data analytic needs. Dr. Sugimoto described the opportunity to share studies
conducted about Federal science policy through the NSF Science of Science and
Innovation Policy program and invited agencies to contact her and guide research
investments into areas of interest to agencies as part of developing their learning agendas.

D. Lunch Networking Topic Tables
During lunch, participants could select one of 14 networking topic tables representing
each of the breakout session topics. The lunch networking topic tables focused on issues
such as long-term strategic planning for R&D infrastructure, reducing administrative
burdens, broadening access to federally funded research, creating innovative R&D
partnerships, improving stewardship of scientific collections, and building evidence to
evaluate impacts of R&D investments.

E. Parallel Breakout Sessions
The NSTC Conference parallel breakout sessions focused on three themes: “Making
Strategic Investments for R&D Resources,” “Promoting Access to R&D Resources,” and
“Measuring, Understanding, and Communicating Returns on R&D Investments.” In
parallel sessions, panelist speakers, accompanied by moderators, spoke on behalf of their
4
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agencies and organizations regarding the topic and their own practices. The parallel
sessions were structured so that half the time was dedicated to presentations and the other
half to audience discussions and questions.
1.

Making Strategic Investments for R&D Resources
Breakout sessions under this theme included five panels:


Using Data and Community Input to Develop Strategies, moderated by
Courtney Silverthorn from NIST and featuring speakers Capt. Sally Hu from the
Defense Health Agency, Nigel Mouncey from the DOE Joint Genome Institute,
Jack Kaye from NASA, and John Veysey from the National Science Board 5



Supporting Public Access, moderated by Victoria Stodden from the University
of Illinois at Urbana–Champaign and featuring speakers Joanna Martin from the
DOE Office of Scientific and Technical Information (OSTI), Joni Rutter from
the NIH National Center for Advancing Translational Sciences, and Antony
Williams from EPA6



International Case Studies for Large-Scale R&D Infrastructure, moderated by
James Ulvestad from the NSF and featuring speakers Altaf Carim from the
DOE, Mary Kavanagh from the European Commission, and Charlotte
Warakaulle from the European Organization for Nuclear Research (CERN) 7



Case Study of Biodefense R&D Coordination and Implementation, moderated
by Ian Watson from OSTP and featuring speakers Paula Bryant from the NIH
National Institute of Allergy and Infectious Diseases, Gerald Epstein from the
National Defense University, George Korch from the DHS National Biodefense
Analysis and Countermeasures Center (NBACC), and Richard Schoske from the
DOD Defense Threat Reduction Agency8



Analyzing Risks and Trade-Offs to Prioritize Investments, moderated by Jeff
Underwood from the NNSA and featuring speakers Kaylyn Peters from the
NNSA, Marc Vandeveer from the DOD Air Force Installation and Mission
Support Center, Lance Marrano from the DOD United States Army Corps of
Engineers, and Ryan Zelnio from the DOD Office of Naval Research 9

5

Presentation materials are available at https://stenterprise.org/session-details/?topic=2558
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Presentation materials are available at https://stenterprise.org/session-details/?topic=2548
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Presentation materials are available at https://stenterprise.org/session-details/?topic=2540
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Presentation materials are available at https://stenterprise.org/session-details/?topic=2545
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Presentation materials are available at https://stenterprise.org/session-details/?topic=2553

6

The breakout sessions under this theme discussed how agencies are engaging
internationally and with the scientific community to identify future needs and analyze
evidence to inform priorities for R&D investments. Speakers fostered a dialogue on
strategies to create inclusive processes that engage the broad S&T community to help
agencies determine long-term priorities. International speakers discussed an open, global
approach to scientific excellence and diversity and that strategic planning and collaboration
are most effective when built on these values. Speakers also described practices for sharing
and integrating data to better understand R&D portfolios, analyze the existing landscape,
and anticipate future needs at national or international scales. There was additional
discussion on the value of improving information sharing across the biodefense sector,
including best practices, datasets, and innovative technologies.
2.

Promoting Access to R&D Resources
Breakout sessions under this theme included four panels:


Sharing Data to Improve R&D Outcomes, moderated by Rebecca Dikow from
the SI who presented alongside speakers Robert Hanisch from the NIST and
Dina Paltoo from the NIH National Library of Medicine 10



Research Parks, Innovation Districts and Federal Labs: The Coming
Convergence, moderated by Santiago Navarro from the DOT and featuring
speakers Brian Darmody from the Association of University Research Parks,
Jackie Kerby Moore from the Sandia National Laboratories, and Wendy
Leonard and AnnMarie Martin from the DOD Army Research Laboratory 11



Marketing Federally Supported R&D Resources, moderated by Paul Zielinski
from the NIST and featuring speakers Robert Bectel from the DOE, John
Dement from the Federal Laboratory Consortium (FLC) for Technology
Transfer, and Dan Lockney from the NASA 12



Transparency in Research Connections and Reporting, moderated by Laurel
Haak from ORCID who presented alongside speakers Mariam Elsayed from the
DOE and Richard Ikeda from the NIH13

Discussions under this theme focused on strategies to engage with broad S&T
stakeholders to encourage improved use of federally supported R&D resources through
partnerships, policies, and other innovative arrangements, such as open research parks.
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Presentation materials are available at https://stenterprise.org/session-details/?topic=2587
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Presentation materials are available at https://stenterprise.org/session-details/?topic=2590
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Presentation materials are available at https://stenterprise.org/session-details/?topic=2582
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Presentation materials are available at https://stenterprise.org/session-details/?topic=2596
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Speakers discussed their efforts to make federally funded scientific findings and resources
public and open while also balancing privacy and security. Speakers also commented on
several strategies for opening up research infrastructure to national and international
researchers to maximize public benefit from federally funded R&D investments. In
addition, speakers identified practices from the private sector to better communicate,
increase searchability, and make available federally supported R&D resources and
technologies across the S&T enterprise.
3.

Measuring, Understanding, and Communicating Returns on R&D Investments
Breakout sessions under this theme included five panels:


Strategies for Measuring Success, moderated by Adam Lipton from the OMB
and featuring speakers Santiago Navarro from the DOT, Marina Volkov from
the NIH, and Tim Watkins from the EPA14



Innovative Metrics to Evaluate R&D Portfolios, moderated by Carol Robbins
from the NSF National Center for Science and Engineering Statistics featuring
speakers Jeff Dowd from the DOE, Monica Linnenbrink from the EPA, and
George Santangelo from the NIH15



Communicating R&D Impact, moderated by Matt McMahon from the NIH and
featuring speakers Mojdeh Bahar from the USDA, Brett Cusker from TechLink,
and Dan Lockney from the NASA16



Independent Viewpoints on Assessing Economic Impacts, moderated by Kory
Hallet from the NIH National Cancer Institute and featuring speakers Keith
Crane from the IDA STPI, Alan O’Connor from RTI International, David
Schindel formerly from the SI, and Michael Wallner from TechLink 17



Tracking R&D Investments Across Silos, moderated by Gavin Reddick from
Researchfish who presented alongside speakers Brian Haugen from the NIH,
Julia Lane from the New York University, and Jason Owen-Smith from the
University of Michigan18

Discussions under this theme focused on how agencies build evidence to determine
whether missions are being achieved and how those impacts are communicated to broader
S&T communities and other key stakeholders across the S&T enterprise. Speakers
14

Presentation materials are available at https://stenterprise.org/session-details/?topic=2570

15

Presentation materials are available at https://stenterprise.org/session-details/?topic=2574

16

Presentation materials are available at https://stenterprise.org/session-details/?topic=2567

17

Presentation materials are available at https://stenterprise.org/session-details/?topic=2563

18

Presentation materials are available at https://stenterprise.org/session-details/?topic=2579
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discussed strategies to define successful outcomes of R&D investments. Measuring
success is key for managing performance, progress, and accountability.
Speakers discussed how agencies are developing learning agendas as part of reform
efforts to build evidence. They discussed examples of using innovative R&D metrics and
methods to make R&D investment decisions and to understand impacts of their R&D
investments. Dialogue with participants focused on how methods and metrics for these
analyses should not only seek to quantify economic costs and benefits, but also seek to
provide context and qualitative analysis of impacts from R&D investments, e.g., through
case studies.

F. Lightning Demonstrations and Poster Sessions
The NSTC Conference involved lightning round presentations from organizations
featuring relevant online tools and analytics discussed during the parallel breakout
sessions. The second day also featured a demonstration and poster session, which provided
participants the opportunity to interact with panelists and representatives from other
organizations conducting analyses relating to the NSTC Conference themes, for instance,
evaluating ROI for R&D investments. The demonstrations featured the following
individuals and organizations:


Robert Bectel from the DOE on the Lab Partnering Service



John Dement from the FLC on FLCBusiness.org



Laurel Haak from ORCID on the ORCID platform



Joanna Martin from the DOE Office of Scientific and Technical Information on
Science.gov



Jason Owen-Smith from the University of Michigan on the Institute for
Research on Innovation & Science (IRIS) monitoring and tracking tool

Poster presentations featured the following individuals and organizations:


Jeffrey Alexander, RTI International



Joshua Rosenbloom, Iowa State University



Daniel Sarewitz and Mahmud Farooque, Arizona State University, Consortium
for Science, Policy and Outcomes
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3.

Key Opportunity Areas

In general, discussions at the NSTC Conference involved five key opportunity areas
for Federal agencies to advance their collective interests in strategic and evidence-based
R&D investments across the S&T enterprise: (1) increase inclusivity in priority setting for
R&D investments, (2) enhance availability and quality of R&D data and information, (3)
develop cross-sector partnerships to increase access R&D infrastructure, (4) invest in
metrics and data analytics to support evidence-based R&D investments and accountability,
and (5) improve communication of R&D successes.
For each key opportunity area, the associated challenges and strategies for Federal
entities involved in S&T R&D efforts are also described. Specific examples from speakers
are included to illustrate related practices and solutions already being implemented across
Federal agencies and other organizations across the S&T enterprise.

A. Increase Inclusivity in Priority Setting for R&D Investments
Meeting long-range S&T needs requires communication across Federal agencies,
sectors, and coordination with relevant global activities. Speakers remarked that it is very
difficult to prepare for short-term priorities and long-term needs simultaneously. Another
challenge is that Federal agencies often do not have information on specific Federal
activities and events across the world regarding their S&T domains. Federal agency
missions and shared interagency goals will be best supported via more effective and
inclusive planning of investments into shared R&D resources, including best practices,
data, research infrastructure, and available talent and workforce across sectors and
international communities.
NSTC Conference participants mentioned the following specific strategies:


Participants agreed on the importance of input from the broad S&T community to
determine long-term R&D priorities. Participants described the need to strengthen
trust both within the scientific community and between the community and policy
makers.



Federal agencies should promote open communication pathways and designated
fora for regular dialogue, such as workshops, informal meetings, and request for
information (RFI), among others. These activities can lead to greater consistency
in policy, expanded use of good practices, and identification of R&D
collaboration and partnership opportunities across sectors. Shared priority setting
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is key element of inclusive processes in which the broad community is engaged
in determining S&T priorities that are driven by scientific objectives. Inclusive
priority setting stimulates collaboration towards long-term goals by building trust
both within the scientific community and between the community and policy
makers.


To successfully execute mission objectives, Federal agencies should create a
program funding strategy that maintains some agility and flexibility to allow
resources to be allocated based on stakeholder needs. Transparency with the
community regarding challenges and limitations in program execution will help
stakeholders understand constraints related to technical capabilities, time,
workforce, and other resources.

Earth Science Research and the Decadal Surveys
Surveys are an example of a designated forum that can also include open engagement. In 2007,
NASA implemented the first Earth Science Survey to engage with their professional and
academic community. Following the Earth Science Survey’s recommendations, NASA invested
in creating a Flight Program, Research and Analysis Program, GEOCAPE (lidar network), and
HyspIRI (data analysis program). The Decadal Survey involves the National Academies and
relies on the research community to provide advice and prioritize needs for future investments.
Through the National Academies, the research community develops white papers and discusses
needs through expert panels in public meetings. NASA is in the process of implementing
recommendations from the 2017 Decadal Survey, specifically establishing science incubators,
multi-center study teams, and community programming for some of their research projects.
Surveys are valuable to NASA because it allows the agency to better pinpoint what tools and
programs are of priority to invest in by gathering opinions from major stakeholders. Through the
Decadal Surveys, future investments in NASA projects were facilitated because there was an
established need and buy-in from the research community.
Source: Based on the NSTC Conference presentation from Jack Kaye, NASA

B. Enhance Availability and Quality of R&D Data and Information
There is currently no single entry point for easy access to federally funded R&D data
and information. A lack of efficient online user interfaces and cultural support for data
sharing hinders the ability to effectively provide information to S&T communities and the
public. The need for data protection also poses an obstacle for increased public access to
sensitive R&D data. A large proportion of Federal Government data may contain
information that reveals personal identities of respondents or information that, if released,
could pose a risk to national security and competitive advantage.
Furthermore, R&D data sharing and ensuring integrity of R&D results is stymied by
the lack of resources to standardize R&D results and their validation. A lack of reusable
data, in particular due to poor standardization and data quality, can hinder S&T advances.
Federal agencies must address challenges in future-proofing information readily used by
11

S&T communities, e.g., when databases go offline and websites are no longer funded.
These efforts require investments for expenses associated with maintaining shared data
repositories and systems as well as rigorous processes for determining their priority based
on future S&T needs. Some Federal agencies place the burden for maintaining R&D data
on funded grantees, however, this strategy does not scale, particularly as information needs
are increasingly interdisciplinary, interconnected, and global.
Speakers discussed the value of adopting standards, such as the FAIR principles
(findable, accessible, interoperable, and reusable), to help guide public information access
standards. Findable implies the ability to search e.g., through the use of unique identifiers
to R&D results; accessible means easily retrievable; interoperable means having a
standardized vocabulary across data and information management systems; and reusable
means the information is traceable. The importance of designing and investing in
interoperability of data management systems and data quality were discussed as important
elements to advance S&T discoveries. These activities require engagement and agreedupon principles across Federal and non-Federal S&T communities.
NSTC Conference participants mentioned the following specific strategies:


Data science efforts demonstrate great promise to accelerate advances in S&T.
Federal agencies should continue to explore cloud services that can more easily
help provide R&D data to scientific communities and the public. Access to R&D
results should be balanced with data availability, technology capabilities, and
privacy concerns.



Federal agencies should focus on efforts to promote shared access to R&D data:
including encouraging a cultural shift around data sharing to help researchers
understand that shared data must be balanced with responsibilities to protect
information with privacy and security concerns, e.g., personally identifiable
information; and establishing levels of data for protections to clarify what
information can be shared to the public, what must be secured, or maintained with
higher levels of scrutiny to access.



Federal agencies should adopt FAIR principles for the development of centralized
information repositories or databases related to R&D results. FAIR and open data
efforts are critical to building transparency in the scientific pipeline of discoveries.
Speakers remarked that engaging all stakeholders and building consensus on
definitions, needs, and protocols is vital to begin this process.



Federal agencies should develop Application Programming Interfaces (APIs) for
public access databases and establish an inventory of these APIs. APIs could
increase the accessibility of research results, interoperability between systems,
and feasibility to support open science. In addition, new user interfaces can make
data more publicly accessible as users may not be aware of how to use APIs to
12

access data. The development of user interfaces will be necessary for the majority
of users.


Federal agencies should prioritize investments towards R&D data reusability
and interoperability. These efforts could support collection of proper metrics
related to R&D results and enable efficient R&D performance and
collaborations by reducing unnecessary redundancies. In addition, usable public
access datasets will reduce the occurrence of reinvention and repeated research,
which can help save Federal research funding and increase innovation in R&D.



Federal agencies should provide set-aside funding for reproducibility of research
in order to ensure greater coordination and engagement across the agencies so that
reinvention is occurring strategically and not wasteful of taxpayer dollars. In some
cases, redundancies are necessary and a key strategy to address long-term needs
in certain sectors, such as biodefense. Presenters discussed how funding should
be systematic and coordinated rather than investigator-driven to build up
appropriate redundancies, reduce unnecessary ones, and strengthen overall S&T
capabilities.

Agency Efforts for R&D Data Standardization and Interoperability
Speakers mentioned several examples of agency efforts to standardize, increase
interoperability, and share R&D data:
 Common data format adopted in global astronomy community called FITS (Flexible
Image Transport System) has proven its value over time since its establishment in the
1980s. This early community engagement led the creation of the International Virtual
Observatory Alliance and agreed upon core metadata standards and protocols for data
discovery.
 NIH’s repository for genomic data sharing (dbGaP) was presented as a use case for
sharing of sensitive data. There has been extensive public engagement and RFIs
regarding opinions and attitudes of sharing this data. Access comes through a request
that is reviewed by a committee and cross-checked with informed consent and original
intent of data. There is consideration of the use of APIs to facilitate sharing of information.
Source: Based on the NSTC Conference presentations from Dina Paltoo, NIH and Robert
Hanish, NIST

Data Sharing at the Smithsonian: Progress Towards Modern Museum Science
At SI, diversity of information makes data sharing and storage challenging. The Smithsonian
undertook a project to crowdsource transcriptions of digital collection labels from the community,
which was successful in building their digital data online. In addition, involving the community in
a specimen collecting event online also helped to bolster Smithsonian’s digital database. Data
sharing and community involvement went hand in hand for a successful online collection.
Source: Based on the NSTC Conference presentation from Rebecca Dikow, SI
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R&D Results Accessed through Science.gov
Science.gov is an online platform that provides a single entry-point for finding federally funded
scientific research projects. Through the use of Federated Search technology, Science.gov
creates an authoritative, comprehensive set of information sources across Federal agencies and
returns results for a given term or query in real-time, searching in parallel, multiple, distributed
sources which it then aggregates, relevance ranks and de-duplicates results for the user.
 To support public access, the site has developed search connectors that query each of
the Federal agency public access collections, focusing on peer-reviewed journal articles
and accepted manuscripts stemming from federally funded R&D. The site provides a list
of articles and the agencies that funded the publications.
 To improve the machine discovery of publications across Federal agency repositories
and support application interoperability, an inventory of Federal agency APIs has been
developed and will be published in the future.
Science.gov is planning to provide an API that will enable secure access to the information
collections that it federates and to upgrade its user interface. Science.gov is supported by
CENDI, an interagency working group of senior scientific and technical information managers.
The website was developed and is maintained by the DOE Office of Scientific and Technical
Information, a unit of the Office of Science.
Source: Based on the NSTC Conference presentation from Joanna Martin, DOE OSTI

C. Develop Cross-Sector Partnerships to Increase Access to R&D
Infrastructure
R&D infrastructure in the form of laboratory facilities, specialized cutting-edge
scientific equipment, R&D data and the network communication systems that allow for
their shared access represent valuable R&D resources that benefit Federal and non-Federal
S&T communities. Cross-sector partnerships to leverage these R&D resources can be
difficult without first achieving a common understanding of shared goals and expected
benefits across partners. The fundamental benefit of collaboration is achieving an increased
capability to meet Federal missions and increasing welfare across our Nation; however, the
fundamental cost of collaboration is complexity in terms of planning and implementation.
Speakers noted that building successful partnerships requires buy-in from top-level
leadership, including local, State, and Federal officials. Fostering buy-in from leadership
and leveraging political positives (e.g., job creation) can be very important ingredients to
creating collaborative R&D ecosystems. Broad communication of R&D missions,
including R&D results and technologies, while safeguarding a competitive global position
poses some challenges, particularly in international R&D collaborations.
NSTC Conference participants mentioned the following specific strategies:


Federal agencies should consider enhancing the openness of their R&D
infrastructure, including to user communities in private, international, and other
sectors. These collaborations and co-investments can help leverage resources to
improve R&D instruments and equipment, while providing greater value to and
engagement with S&T communities. Opening access to R&D infrastructure
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promulgates coordination, which can trigger the exchange of best practices,
interoperability of facilities and resources, and development of innovative tools for
training the next generation STEM workforce. Open R&D infrastructure can be
accomplished through a variety of Federal-wide and agency-specific mechanisms,
including various technology transfer agreements and education partnerships.


Federal agencies should leverage existing networks to establish new and support
existing open R&D infrastructure, including research parks and innovation hubs, in
which our Nation’s Federal and National Laboratories are key stakeholders. These
efforts can include working with local economic development entities to invest in
the establishment of shared spaces that connect industry, university, and Federal
and National Laboratory stakeholders.



Federal agencies should ensure that the development of international S&T
agreements for shared access to R&D infrastructure is based on shared values, fair
access, reciprocity, and mutual benefit. These elements are critical for planning and
execution in terms of leveraging R&D resources (e.g., capital, in-kind
contributions, and expertise) for maximum impact.



Scientific excellence drives long-term R&D investment strategies. Federal agencies
should maintain processes that support research selection and operation models
driven by scientific excellence for establishing and maintaining partnerships.
Scientific excellence thrives on diversity, an open global approach, and
collaborations with those that have shared American values, including freedom for
research exploration, openness, transparency, and research integrity. Strategic
planning and partnerships for R&D infrastructure, among other R&D resources, are
most effective when built on these values.

Partnerships Development through Open Research Parks
The Sandia Science and Technology Park was developed adjacent to Sandia National
Laboratories as a planned community to partner with Sandia, industry, and State and local
stakeholders. The community uses luncheons, research directories, and the community itself to
facilitate operations within the park. Development meetings and networking events are hosted
to establish collaborations with Sandia. Picnic, tours, and annual meetings are held to attract
new partners to the area. A successful example of collaboration stemming from the Park includes
the Stingray licensed technology, from which over 7,000 units of the military technology were
sent to Afghanistan. The community strengthened through the Park and its collaborations
demonstrate how Federal-private partnerships can benefit both parties, and how plans and
advertisement of accrued benefits can increase the potential for further collaborative efforts.
Source: Based on the NSTC Conference presentation from Jackie Kerby Moore, Sandia
Science and Technology Park, Sandia National Laboratories
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D. Invest in Metrics and Data Analytics to Support Evidence-Based
R&D Investments and Accountability
The Government Performance and Results Modernization Act of 2010 and
Foundations for Evidence-Based Policymaking Act of 2018 require improved
measurements of successes from Federal funding and the use of these markers to set
priorities based on evidence during the R&D planning process (i.e., learning agendas).
Developing, tracking, and reporting outcomes for agency performance is an important
aspect of R&D resource management and improvement. Measuring success is key for
managing performance and progress, accountability, rewarding researchers,
documentation of ROI, justification of current investments, and guidance for future
investments. Data spread over many agency databases creates difficulty in understanding
the value generated from federally funded R&D. The use of different definitions, data
collected, and data management systems also makes tracking and storage arduous.
Establishing evidence-driven priorities for R&D investments is challenging if based on
systems where data is not efficiently or effectively tracked.
Identifying the impacts from federally funded R&D can be a technically difficult
problem because the data about funding, people, and economic impacts are fragmented and
occur across varied geographies, institutions, and timelines. Adding to these challenges is
the fact that the path from funding and research to societal impact is indirect, long-term,
and subject to attribution problems Relevant data collection requires significant manual
effort to organize, standardize, process, and analyze. In addition, Federal funding agencies
generally tend to focus on bibliometric analysis (e.g., number of publications) as direct
outputs from R&D funding. Speakers remarked that evaluating impacts requires
understanding the people that perform R&D, such as the researcher’s influence in
mentoring graduate students, consulting, creating spin-off companies, among other
impacts. However, it is difficult to follow scientists and engineers through their career
progression and connect their activities, R&D topics, sources and types of funding, and the
facilities and equipment used with their R&D outputs.
Agencies struggle to track individuals both within and between government
databases, which are largely limited by the use of names and email addresses as identifiers.
For example, NIH invests substantial ongoing effort to clean about 5,000 of their 840,322
user profiles each year. There is a continued need to de-duplicate researchers and connect
projects, services, funding, and other R&D investments to individuals and organizations.
NSTC Conference participants mentioned the following specific strategies:


Federal agencies should support establishing learning agendas that help build
evidence for measuring R&D successes proactively, presently, and retroactively.
Learning agendas can help agencies identify and use a suite of metrics to
understand ROI of R&D investments. Proactive measurement means integrating
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evaluation and performance measures into strategic and project planning phases.
Present measurement means collecting data throughout the program or project for
continuous analysis. Retroactive measurement refers to the use of case studies and
success stories to identify successes from past funding.


Federal agencies should support establishing integrated data systems that enable
R&D metrics to be routinely tracked, collected, and stored. Integrated data
systems should be standardized, flexible, and use persistent identifiers to facilitate
tracking people, institutions, and R&D outputs. Participants discussed the many
opportunities for data integration and identifying relevant metrics on R&D
impacts besides publications. Identifying important R&D products to track will
enable proper use of funding in data management. Tracking individual researchers
will aid in agencies’ understanding of research progression, grant use, and R&D
outputs. Some research organizations are already using ORCID, digital object
identifiers (DOIs), and other persistent identifiers to track researchers and R&D
outputs.



Digital workflows allow for efficient transfer of information across R&D entities
(e.g., employer, funder, publisher, and researcher). Federal agencies should
coordinate digital workflows to reduce administrative burden of research (e.g.,
share relevant R&D information between entities; minimize human error in
transcribing information; avoid duplication and re-entering of information);
maximize standardization (e.g., one particular place for names and organization);
and facilitate tracking of researchers’ careers and ROI (e.g., interaction with
Federal and National Laboratories after training or workshops; digital tracking of
Federal grants and follow-on funding).



Federal agencies should invest in the training and tools to foster an effective data
analytics skilled workforce, capability, and culture. Participants discussed a
variety of tools and analyses that could be helpful to understand R&D
management processes and outputs, including topical heat-maps to analyze R&D
portfolios and funding trends, tools (such as blockchain) to match similar grant
proposals across agencies, and network analysis to identify the degree of
interdisciplinary research occurring across R&D collaborators.
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Example of Data Analyses and Tools at the Air Force
Data analyses and tools can be used at every level of an agency’s mission and operations.
Software and visualizations can help express to decision-makers not only the cost to buy down
risk with a current investment, but also the risk an agency is accepting by not investing.
The Air Force has built an infrastructure data visual system to show 1.7 million data points, each
representing a component of Air Force infrastructure, including for its laboratories, modeled out
over 30 years. The Air Force is carrying about $24 billion in deferred maintenance risk, and if
that investment continues on this path, it will be over $80B by 2049. The Air Force nearly doubled
its investment in infrastructure thanks to visualization tools that are easily understood by
stakeholders and decision-makers. Sustainment projects are cheaper than replacement
projects, and asset management principles can help find ideal spots to invest for lowest lifecycle
cost. Map visualizations can help decision-makers sort by geographic areas of interest and
analyze risks at multiple levels.
Source: Based on the NSTC Conference presentation from Marc Vandeveer, Air Force

DOE and NIH Examples of Using ORCID and Digital Identifiers
DOE sees digital identification (i.e., ORCID) as an opportunity to improve several business
processes and has established an ORCID consortium for its National Labs, which includes DOE
staff as well as researchers using DOE’s user facilities.
 In working to analyze facility use (which required disambiguating users), DOE found that
many users visited multiple facilities in a single fiscal year. DOE is using identifiers to
streamline the processes for researchers to apply and use the facilities (e.g., recognizing
training and application processes between facilities).
 Oak Ridge National Laboratory is using digital identifiers to calculate ROI on outreach
activities, acknowledge receipt of user facility resources and service, and track the use
of instruments as resource items.
NIH receives more than 100,000 applications for its funding solicitations per year, from more
than 75,000 individual investigators, and its data systems store nearly 1 million individual
personal profiles. NIH is undertaking two approaches to increase accuracy of identifying
investigators while decreasing burden on researchers.
 NIH is moving towards using ORCID to uniquely identify scientists (including trainees),
including automatically uploading public NIH grant information to awardees’ ORCID
profiles once permission is obtained and enabling the population of ORCID profiles with
data from NIH’s MyNCBI bibliographic databases.
 NIH is planning to mint DOIs for each award and then using the grant DOI to acknowledge
support via the publisher’s capabilities to cite references and to more easily associate
research products (software, data sets, publications) with the investigators’ ORCID
profiles. This will enable NIH to know about a scientist’s complete body of work, follow
the entire life of a research effort, and easily determine who was funded and who
deserves the credit for discoveries or sharing of data products.
NIH data storage and tracking systems aim to be person centric and work primarily off personal
profiles. By working in a person-centric system, tracking of grants and research is kept together
to ease searchability. In addition, NIH is aiming to automatically upload much of this grant and
research information, with user permission, so that tracking is not reliant on manual entry that
may be inaccurate. In this way, NIH’s use of existing systems helps them to robustly store and
track research data.
Source: Based on the NSTC Conference presentations from Mariam Elsayed, DOE and
Richard Ikeda, NIH
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E. Improve Communication of R&D Successes
It is important for Federal agencies to communicate the impact of their R&D
investments to a broad range of stakeholders. Important stakeholders include legislators,
private sector research organizations, investors, Federal agency management and staff, and
taxpaying citizens. It is difficult to accurately trace the long-term social and economic
impacts of R&D efforts, especially as these successes do not easily trace back to the
funding that initiated them. Without simpletic and easy to understand metrics, it can be
difficult for R&D efforts to attract partners and garner public trust.
Furthermore, the lack of integration into planning for the funding for data and
information management systems can create a major challenge in agency efforts to
responsibly handle and analyze their own R&D funding data and information. In terms of
communicating R&D successes, resources available for communications efforts within the
Federal Government may be limited. Federal agencies have not historically made full use
of the latest communications platforms to broadcast R&D successes. In addition, Federal
efforts to train scientists as effective communicators could be enhanced.
NSTC Conference participants mentioned the following specific strategies:


Federal agencies should communicate the broader impact of their R&D
investments through examples and stories that resonate to broad stakeholders in
addition to outputs that are straightforward to count and report (such as patents
and licenses). Analyzing research qualitatively as well as quantitatively will aid
in understanding value of R&D investments. For example, NIH develops case
studies by tracing the timeline of activities from research-to-practice to better
understand R&D impacts. These case studies help NIH identify data collection
needs in capturing future outcomes of NIH-funded biomedical research.



Federal agencies should take advantage of opportunities for creative and effective
partnerships with media and high profile organizations in order to increase the
reach of successes from R&D investments. For example, NASA has cultivated
partnerships with the NFL Players Association, NBA Retirees, and Hasbro. The
programs emerging from these partnerships generate interest in Federal R&D
from industry that can spin off NASA technologies into the commercial market.

NASA: Communicating R&D Impact
NASA has begun using “spinoff” features online and on social media to release digital products,
videos, and material to enhance transparency and garner community support. For example,
Homeandcity.nasa.gov has been created to show how NASA science impacts daily home and
city life. These efforts help stakeholders understand how NASA’s R&D has led to technologies
that are in most residential households and used in daily activities.
Source: Based on the NSTC Conference presentation from Dan Lockney, NASA
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4.

Conclusions and Next Steps

The NSTC Conference highlighted the importance of S&T R&D efforts, as well as
the value in bringing minds together to address ongoing challenges in S&T fields and the
coordination required to overcome these challenges. Through the NSTC Conference,
participants shared opportunities, best practices, and strategies to leverage R&D resources
across agencies. These activities align with the President’s Management Agenda in
supporting various cross-agency priority goals, such as leveraging data as a strategic asset
and improving technology transfer and commercialization of R&D to benefit all Americans
as well as bipartisan legislation to build evidence for policy-making.
The NSTC will continue to foster engagement, collaboration, and partnerships across
the Federal R&D enterprise to address our Nation’s greatest S&T challenges. Next steps
include informing NSTC coordination activities based on the opportunities raised by
participants at the NSTC Conference. Conferences such as this one can help share lessons
learned from across the S&T enterprise and present opportunities to create enabling
environments from which S&T advances and innovation ecosystems can flourish.
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