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Implementation of Open Science Across 
Federal Agencies
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Natalie Ward 
Policy Analyst, White House Office of Science and Technology Policy (former)



THE U.S. GOVERNMENT DEFINES OPEN SCIENCE AS 

The principle and practice of making research 
products and processes available to all, while 

respecting diverse cultures, maintaining security and 
privacy, and fostering collaborations, 

reproducibility, and equity.

4



OPEN SCIENCE POLICY DEVELOPMENT
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YEAR OF
OPEN SCIENCE



Year of Open Science activities centered 
around 5 key themes:

● Strengthening Open Science Policies
● Investing in Open Science Infrastructures
● Supporting the Research Community in Building Open Science Skills
● Engaging Communities to Broaden Participation in Open Science
● Promoting Incentives for Open Research Practices
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Engaging Communities to Broaden Participation in Open Science



YEAR OF OPEN SCIENCE 
RECOGNITION CHALLENGE 



OPEN SCIENCE CHAMPIONS
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● Serving communities: ELOKA
○ Federal funding support from NSF

● Advancing global solutions: Pediatric Data Commons
○ Federal funding support from NIH

● Technical advancements: Project Jupyter
○ Federal funding support from NSF and DOE

● Advancing innovation: Zooniverse 
○ Federal funding support from NSF, NASA, NOAA, NIH, the National Endowment for the 

Humanities, and the Institute of Museum and Library Services

● Advancing education: FoodMASTER 
○ Federal funding support from NIH and USDA



Thank you

11



Open Science from the 
Academic Perspective

Kimberly Kirkpatrick
Associate Vice President

Research and Innovation Office
University of Minnesota



Open Science across the Research Project Life Cycle

Data Management Plan

Data 
Sharing

Open 
Access

DMP

Stage 1 
Peer Review

Stage 2
Peer Review

All study records should be 

available for at least 3-5 
years following publication

Usually not required

Increasingly required

Increasingly required



Benefits of Open Science

Exploratory analysis
Modeling

Meta-analysis

Advance knowledge
Spark collaborations

Repetition
Repetition

Repetition
Repetition

Reduce repetition

Increase 
transparency

Reduce biasIncrease accessibility

Increase integrity, reputation and recognition Noorden (2023). Nature



Open Science: Behavior and Attitudes

89% 54%

Ferguson and colleagues (2023). Nature Communications.



Changes in Open Science Practices

87% Any
Practice

77% Posted
Data

54% Posted
Study Instruments

27% Pre-
registered

Ferguson and colleagues (2023). Nature Communications.



UniversitiesOpen Science Liabilities

Typical cost: $3,000

Rapid increase in size
of data sets

Increased administrative
burden 

Research Community

Rapidly evolving 
data privacy
requirements

Intellectual
property

challenges



Data as an Asset

• Open access publishing funds

• Data management support (including security, privacy, intellectual 
property, etc.)

• Increased support for data archiving

• Incentivize and embrace open science and data sharing

Data as a Liability → Data as an Asset



UniversitiesOpen Science Liabilities

26% administrative
cap since 1991!

Significant facilities 
and administration
costs

Universities

172% increase in 
regulations (2013-
2023)Unfunded Mandate



Summary and Conclusions

• Researchers are generally favorable toward Open Science practices
• Data sharing is becoming increasingly common (even before mandate)

• Researchers face numerous and complex liabilities that can impede 
Open Science

• Universities should strive to transform data as a liability into data as 
an asset

• However, universities are under resourced
• Due in part to the stagnant support for research administration costs in the 

face of rapidly increasing federal regulations



This material is based upon work supported by NSF’s National Ecological Observatory Network which is a major facility fully funded by the U.S. National Science Foundation
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Open Science Data Generation: NSF’s NEON
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NEON's Mission 2030

To collect and freely share critical ecological data, samples, and infrastructure 
with researchers and the public to advance understanding of ecological 
processes and inform the sustainable management of U.S. ecosystems.
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https://www.neonscience.org/about/visionandmanagement
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What is the National Ecological Observatory Network?

Open Science, Open Data



National Ecological Observatory Network (NEON)
…a continental-scale, long-term (30 year) Observatory, funded by NSF and operated by Battelle

Enables:

• Analysis: Free and open data and samples on the drivers of and responses to environmental change 

• Comparison: Standardized and reliable framework for research and experiments

• Interoperability: Integration with other national and international network science projects
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Investing in Open Data for…
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Land use management

Climate change research …and more

Natural disaster monitoring



Open Science landscape
• NEON was designed to be an 

open data provider
• Historical open science initiatives

▪ 2013 OSTP “Holdren” Memo

▪ 2022 OSTP “Nelson” Memo

▪ 2023 OSTP “Year of Open Science”

▪ Agency Data Management Plans
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Science 27 Jan 2023 



NEON’s commitment to FAIR principles

• Findable through globally unique persistent identifiers and rich metadata 
which is indexed in a searchable resource.

• Accessible through standardized communication protocols. Metadata 
preserved even when data are no longer available.

• Interoperable through the use of broadly accessible language with shared 
vocabularies and qualified references to other metadata.

• Reusable through prescribed data usage criteria, documentation of 
provenance, and defined domain-relevant community standards.
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Wilkinson, M. et al. The FAIR Guiding Principles for scientific data management and 
stewardship. Sci Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18



FAIR data implementation partners evolving best 
practices with NEON

27 additional FAIR Data partners and NEON community bodies (e.g., Data Standards TWG)



Findable: Identifiers promote data discovery

Data
▪ NEON-minted UUIDs for each data record

▪ Digital Object Identifiers (DOIs) for each data product release (annual)

Samples
▪ International Generic Sample Numbers (IGSNs) for each sample in NEON 

Biorepository (and NEON-specific identifier(s); Biorepository UID)

People
▪ ORCiD ID(s) of NEON field staff is embedded in data

29
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• Accessible Data Portal and API
• Cloud access tools: Google Earth Engine
• Tutorials, Code repository
• NEON Biorepository samples

Accessibility: NEON’s open data and specimens

NEON Data Portal; 

Over 500,000 specimens & samples of 70 types
are freely available in the NEON Biorepository

https://biorepo.neonscience.org/portal/



Data from 2 Jul 2024
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>23k citations

Identifiers enable tracking of NEON research: 1,300+ pubs



Interoperability: NEON data hosted by external repositories

Partner repositories:
▪Greatly amplify discoverability and use of 

NEON data
▪Experts in related research domains
▪Technical infrastructure to support NEON 

data
▪FAIR minded

32 https://beta.nsf.gov/news/nsf-and-doe-announce-expanded-collaboration



NEON data via DOE AmeriFlux
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https://fluxnet.org/sites/site-list-and-pages/?view=map; accessed 22 Feb 2023
Google Map data ©2023 Imagery © NASA, 
TerraMetrics

>63,184 downloads of NEON data from AmeriFlux

NEON data package downloads/ year from AmeriFlux
16 Sept 2024

https://fluxnet.org/sites/site-list-and-pages/?view=map


NEON workforce: open data culture

34

NEON Staffing by the Numbers



720.746.4844  |  neonscience@battelleecology.org   |  neonscience.org



Open Science to Meet 
Agency Missions

Dr. Brian Pellerin
Science Program Manager, US Geological Survey Water Mission Area

bpeller@usgs.gov
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• Federal Data Strategy

• USGS Fundamental Science 

Practices

• USGS Public Access Plan

• USGS Data Strategy



14,900 real- 
time monitoring 
locations

2.2 billion 
data requests 
in 2023

1,000 sites 
with 100+ year 
record
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NGWOS
Water Budget 

Monitoring

Satellite 
Remote 
Sensing

Streamflow 
Monitoring

Water Quality 
Monitoring

Soil Moisture & 
Groundwater 
Monitoring

Water Hazard 
Monitoring
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Next Generation Water Observing System
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Thank you!
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