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About the Office of Science and Technology Policy

The Office of Science and Technology Policy (OSTP) was established by the National Science and
Technology Policy, Organization, and Priorities Act of 1976 to provide the President and others within
the Executive Office of the President with advice on the scientific, engineering, and technological
aspects of the economy, national security, homeland security, health, foreign relations, the
environment, and the technological recovery and use of resources, among other topics. OSTP leads
interagency science and technology policy coordination efforts, assists the Office of Management and
Budget with an annual review and analysis of Federal research and developmentin budgets, and serves
as a source of scientific and technological analysis and judgment for the President with respect to major
policies, plans, and programs of the Federal Government. More information is available at
http://www.whitehouse.gov/ostp.

About this Document

This document presents the seventh report on the use of prize competitions and challenges conducted
by Federal agencies to spur innovation, engage citizen solvers, address tough problems, and advance
their core missions. It also presents the second report on crowdsourcing and citizen science activities
conducted by Federal agencies.

Copyright Information

This document is a work of the United States Government and is in the public domain (see 17 U.S.C.
§105). Subject to the stipulations below, it may be distributed and copied with acknowledgment to
OSTP. Copyrights to graphics included in this document are reserved by the original copyright holders
or their assignees and are used here under the Government’s license and by permission. Requests to
use any images must be made to the provider identified in the image credits or to OSTP if no provider
is identified. Published in the United States of America, 2022.
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Executive Summary

The America COMPETES Reauthorization Act of 2010 (COMPETES) amended Section 24 of the
Stevenson-Wydler Technology Act of 1980 with a new provision on prize competitions that granted
broad authority to all Federal agencies to conduct competitions to spur innovation and ingenuity by
permitting incentives to invite fresh perspectives, novel approaches, and collective problem-solving.
The American Innovation and Competitiveness Act (AICA) (Public Law 114-329), which became law in
January 2017, contained the Crowdsourcing and Citizen Science (CCS) Act.! The CCS Act gave Federal
agencies broad authority to use crowdsourcing—and specifically citizen science—to advance agency
missions and facilitate broader public participation in the innovation process. The White House Office
of Science and Technology Policy (OSTP) is legislatively required by these Acts to submit a biennial
report to the Committee on Commerce, Science, and Transportation of the Senate and the Committee
on Science, Space, and Technology of the House of Representatives on the activities carried out under
these two authorities. This report compiles prize competition data as well as federally conducted CCS
projects for FY19 and FY20.

Specifically, this report includes detailed descriptions of the 88 prize competitions and challenges
(PC&C) that were active in FY19 and FY20 under the prize authority provided by COMPETES (as reported
by Federal agencies to OSTP) and summarizes 84 PC&C activities conducted under other authorities
and voluntarily reported by Federal agencies to OSTP (Figure ES-1).? These 172 PC&C—the most
activities reported during any reporting period—were conducted by 16 Federal departments and
independent agencies: the Commaodity Futures Trading Commission (CFTC); Department of Commerce
(DOC); Department of Defense (DOD); Department of Energy (DOE); Department of Health and Human
Services (HHS); Department of Homeland Security (DHS); Department of Labor (DOL); Department of
the Interior (DOI); Department of Transportation (DOT); Environmental Protection Agency (EPA);
General Services Administration (GSA); National Aeronautics and Space Administration (NASA);
National Science Foundation (NSF); Office of the Director of National Intelligence (ODNI); Small
Business Administration (SBA); and the United States Agency for International Development (USAID).

! 15U.5.C.§3724
2 PC&Cs were considered active in a given fiscal year if their status was launched, ongoing, or completed during
that fiscal year.

—Vi-
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Figure ES-1. Number of Agencies Conducting PC&Cs and Number of PC&Cs Conducted by Authority since
FY14.
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This report also includes detailed descriptions of the 42 CCS activities that were active in FY19 and FY20
under the CCS Act (as reported by Federal agencies to OSTP) and summarizes 55 CCS activities
conducted under other authorities and voluntarily reported by Federal agencies to OSTP (Figure ES-2).2
These 97 activities—the most activities reported on since the AICA became law—were conducted and
reported by 9 Federal departments and independent agencies: the United States Department of
Agriculture (USDA); DOC; DOE; HHS; DHS; DOI; EPA; NASA, and the Smithsonian Institution (SI).

3 CCS activities were considered active in a given fiscal year if their status was launched, ongoing, or completed
during that given fiscal year.

- Vii -
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Figure ES-2. Number of Agencies Conducting CCS Activities and Number of CCS Activities Conducted by
Authority since FY17.
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In addition, this report includes a brief discussion of how PC&Cs and CCS activities responded to the
COVID-19 pandemic. Through partnerships with academia, industry, and other government
organizations, Federal agencies effectively and rapidly scaled activities, leveraging open innovation to
fight the spread of COVID-19 and addressing related issues.

New for FY19-20, this report collected data using an online survey with a mix of narrative and
standardized response fields, which was a shift from previous reports that relied solely on narrative text
to describe activities (refer to Appendix F for surveys). In addition to visualizations of the goals,
objectives, participation, and partnerships of PC&C and CCS activities—as have been reported since
FY13—the collection of quantitative variables (e.g., number of submissions) and categorical variables
(e.g., types of partners) enabled new analyses for PC&C and CCS community members. The results
indicate an expanded potential for using the report data to inform future efforts related to PC&Cs and
CCS activities sponsored by Federal agencies, while also shining a descriptive light on the incredible
activities taking place today.

- viii -
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Introduction

The White House Office of Science and Technology Policy (OSTP) is pleased to issue this report on the
use of prize competitions and challenges (PC&C) as well as crowdsourcing and citizen science (CCS) by
Federal agencies in fiscal years 2019 and 2020. In addition to fulfilling the mandates of the America
Creating Opportunities to Meaningfully Promote Excellence in Technology, Education, and Science
Reauthorization Act (COMPETES Act) of 2010* and the Crowdsourcing and Citizen Science Act (CCS Act)
of 2017,° which require OSTP to report to Congress on the use of the authorities provided by those laws
on aregular basis, this report also provides an opportunity to highlight the creative and innovative ways
that Federal agencies use prize competitions and citizen science to advance their missions and engage
the American people.

The main body of this report provides an overview of the broad Federal landscape of both prize
competitions and citizen science initiatives. Appendices B through E list all of the activities reported by
Federal agencies, both those required by the COMPETES and CCS Acts as well as those implemented
using other legal authorities that have been voluntarily contributed for inclusion by the sponsoring
agencies.

This edition of the report reflects a fundamental change in how information on prize competitions and
citizen science activities was collected from agencies. For all previous reports, data were reported in
the form of narrative answers to long-form questions. Although the narrative answer approach
provided a detailed description of each individual event, it limited the ability to collate data to
understand broader patterns about the goals, objectives, partnerships, and participants involved in the
activities.

For the FY19-20 PC&C and CCS report, the system for soliciting answers was built from the ground up
using online surveys. In addition to reducing the effort required of submitters to provide information,
the new approach allowed data to be gathered in a more systematic way. The result is a document that
summarizes the landscape of Federal activities engaging the public through PC&Cs and CCS more
comprehensively compared to past reports and makes more effective use of powerful data visualization
techniques. The main body of this report focuses on the Federal landscape as a whole. In addition to
these analyses, boxes are included throughout the report to highlight the variety of activities sponsored
by Federal agencies in FY19 and FY20; each of these activities is fully documented in Appendices B-E.
For those seeking a deeper dive into the analysis of the landscape of activities, Appendix A includes a
variety of analyses focused on the various relationships between agency missions, activity goals, and
the use of partnerships.

The use of both PC&Cs as well as CCS by Federal agencies has increased in number and scale from when
information was first collected and reported systematically. In addition, both are supported by active
and growing Federal communities of practice. This report captures a snapshot of the diversity and
scope of these approaches to engage the American public in the work of Federal agencies and to
harness the immense creative and innovative potential of the American people.

The America Creating Opportunities to Meaningfully Promote Excellence in Technology, Education, and Science
Reauthorization Act of 2010 can be found at https://www.congress.gov/111/plaws/publ358/PLAW-
111publ358.pdf.

More information on the Crowdsourcing and Citizen Science Act can be found at
https://www.govinfo.gov/content/pkg/USCODE-2016-title15/pdf/USCODE-2016-title15-chap63-sec3724.pdf.

-1-
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Prize Competitions and Challenges

Introduction

PC&Cs have been used by the Federal Government as a means of finding creative solutions to
challenging problems for many years. Agencies such as the National Aeronautics and Space
Administration (NASA),° the Department of Defense (DOD),” and the Department of Energy (DOE)® have
long possessed authorities to directly administer PC&Cs and to use appropriated funds for prize purses.
However, 2010 brought the power of PC&Cs to the entire Federal Government, beginning with a
memorandum from the Office of Management and Budget (OMB) on the use of prize competitions in
March 2010, followed by the enactment of the COMPETES Act of 2010.° COMPETES expanded the
authority of Federal agencies to fund PC&Cs through appropriations, gift funds from private entities,
and as part of public-private partnerships in addition to previously existing authorities.

In January 2017, the American Innovation and Competitiveness Act (AICA)* was signed into law. Among
other changes to the broad prize authority previously granted to Federal agencies under COMPETES,
the AICA encourages agencies to eliminate unnecessary administrative burden and encouraged them
to partner more broadly with the private sector and other government entities on incentive prize
competitions, which could further expand their scope and sophistication.

Agencies use PC&Cs to tap into a knowledge base that exists outside of the Federal Government. Using
PC&Cs, agencies can achieve a variety of goals, such as generating innovative ideas, developing or
demonstrating technology, building or strengthening a community, and supporting outreach and
information dissemination efforts. While PC&Cs are not the right tool for every problem, they can serve
as a mechanism for spurring and sourcing innovation if and when they are aligned with a broader
strategy and used systematically within an agency. Federal PC&Cs have catalyzed advances in areas
such as autonomous transport and infectious disease forecasting, and stimulated research and
investment in market sectors including solar energy and small business development.

Challenge and Prize Federal Community of Practice

All Federal agencies operating PC&Cs are supported and assisted by the General Services
Administration (GSA). In 2010, GSA launched Challenge.gov to deliver tools and approaches to assist
Federal agencies in advancing their core missions. Challenge.gov provides resources and collaborative
opportunities to facilitate the use of PC&Cs government-wide. In 2016, OSTP and Challenge.gov
crowdsourced the expertise of Federal prize practitioners to launch an online Challenges and Prizes
Toolkit,' a comprehensive resource that provides a guide to planning and executing Federal PC&Cs.

The Challenge.gov program hosts a variety of resources and tools developed and administered by GSA
to assist Federal agencies in developing and executing successful PC&Cs:

® 42U.5.C.§20144

7 10 U.S.C. § 4065

8 42U.5.C.§16396

° Public Law 111-358 (Jan. 4, 2011)

10 pyblic Law 114-329 (Jan. 6,2017)

11 More information about the Challenge.gov toolkit can be found at
https://portal.challenge.gov/pdfs/prize_and_challenge_toolkit-
0418d29477ba6c406f6b4eladcl15e99.pdf?vsn=d.
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e Challenge.gov Platform. Since 2010, over 1,300 prize competitions have been hosted at no
cost to Federal agencies on Challenge.gov. This platform provides a single location that allows
citizen solvers—members of the public who participate in prize competitions and challenges by
contributing their innovative ideas and solutions—the opportunity to view and engage with
open (and archived) federally sponsored PC&Cs.

e Resources for the Challenge and Prize Federal Community of Practice. Working in close
coordination with agency prize leads and prize practitioners across the Federal Government,
the Challenge.gov program office develops trainings, holds office hours, and hosts spotlight
chats and deep dive sessions to provide opportunities for knowledge sharing and experiential
learning. In addition to the monthly newsletter, the program provides case studies and blogs,
and continuously develops new toolkit content, templates, and resources for the Challenge and
Prize Federal Community of Practice—a network and active community of more than 800 total
individuals in the Federal Government that includes both current challenge managers and
those who are considering managing challenges in the future.*

¢ In-person Training for Federal Prize Practitioners. The Challenge.gov program has offered
in-person and remote training (e.g., live-streams, recorded webinars) to more than 2,000 people
across the Federal Government via GSA’s Digital.gov program.t

e Tools and Services for Contracting. GSA maintains the Multiple Award Schedule, 541613,
Professional Services - Marketing and Public Relations, that provides agencies the ability to
procure deeper technical expertise and dedicated services for their prize competitions.*
Contractors on the schedule offer agencies options for technical assistance, prize platforms,
and access to communities of individual solvers and teams interested in entering PC&Cs. GSA
continues to assist agencies in taking advantage of the available services and to inform private
sector vendors and agencies about the schedule and its benefits.

As the use of PC&Cs by Federal departments, independent agencies, and agencies within departments
has increased, they have become increasingly ambitious, complex, and visionary.”® Today, the
Challenge.gov platform features more than 1,300 PC&Cs from over 100 Federal departments,
independent agencies, and agencies within departments. Tens of thousands of solvers have
participated in these PC&Cs on Challenge.gov, with additional entrants joining the PC&Cs through other
means. In addition, several agencies have chosen to administer PC&Cs through third-party contractors
and many have conducted prize competitions under authorities other than COMPETES.

Federal agencies have worked to expand their capacity and institutional abilities to conduct PC&Cs in
a number of different ways (Table 1). In addition to internal support, many Federal agencies have also
developed open innovation program offices and dedicated personnel to support the development and
use of PC&Cs.

12 More information about the Challenge and Prizes Federal Community of Practice can be found at
https://digital.gov/communities/challenges-prizes/.

3 More information about the Digital.gov program can be found at http://www.digital.gov.

4 More information about the multiple award schedule can be found at
https://www.gsaelibrary.gsa.gov/ElibMain/home.dohttp:/www.gsaelibrary.%20gsa.gov/ElibMain/sinDetails.d
o?scheduleNumber=MAS&specialltemNumber=541613.

> Throughout this report, “Federal agencies” refers to Federal departments, independent agencies, and agencies
within departments.


https://digital.gov/communities/challenges-prizes/
http://www.digital.gov/
https://www.gsaelibrary.gsa.gov/ElibMain/home.dohttp:/www.gsaelibrary.%20gsa.gov/ElibMain/sinDetails.do?scheduleNumber=MAS&specialItemNumber=541613
https://www.gsaelibrary.gsa.gov/ElibMain/home.dohttp:/www.gsaelibrary.%20gsa.gov/ElibMain/sinDetails.do?scheduleNumber=MAS&specialItemNumber=541613
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Table 1. Federal Agency Practices to Support Prize Competitions and Challenges.

Agency Practice Agencies Implementing

DOD, DOI, EPA, GSA, HHS, NASA,

A dedicated central prize competition and challenge coordinator

USAID
Adistributed network or community of prize competition and challenge DOC, DOD, DOE, EPA, HHS, NASA,
managers and or points-of-contact (POCs) within the agency USAID

Adistributed network or community of project managers and/or resource
people within the agency with expertise in prize competitions and
challenges

DOC, DOD, DOE, DOI, EPA, GSA,
HHS, NASA, NSF, ODNI, USAID

CFTC, DHS, DOC, DOD, DOE, DOI,

Carries out coordinated external communications or maintains a webpage DOT, EPA, HHS, NASA, ODNI,

for prize competitions and challenges

USAID
Centralized training and design support for staff conducting prize DOD, DOI, EPA, HHS, NASA,
competitions and challenges USAID

Contract vehicles to procure products and or services for prize competitions | DOC, DOD, DOE, DOI, EPA, HHS,
and challenges NASA, NSF, ODNI, USAID

Developed or is in the process of developing centers for interagency
challenges in specific topics related to prize competitions and challenges

EPA, USAID

CFTC, DHS, DOC, DOD, DOE, DOI,
DOT, EPA, GSA, HHS, ODNI,
USAID

DHS, DOC, DOD, DOE, DOI, DOL,

Internal communication tools to support prize competitions and challenges | DOT, EPA, GSA, HHS, NASA, NSF,
SBA, USAID

DHS, DOC, DOD, DOE, DO, EPA,

GSA, HHS, NASA, ODNI, USAID

Identified a prize competition and challenge POC not dedicated full-time to
prize competitions and challenges

Policy or guidance supporting the use of prize competitions and challenges

This report discusses how Federal agencies have used PC&Cs, and highlights those conducted in FY19
and FY20 under both the COMPETES authority and other authorities. Although PC&Cs conducted under
the authority of the COMPETES Act are required to be reported, activities carried out under other
authorities are provided by their sponsoring agencies voluntarily. As a result, non-COMPETES activities
included here represent only asample of all the PC&Cs carried out by Federal agencies during the report
period.

The Federal Landscape of Prize Competitions and Challenges in FY19 and FY20

The total number of active PC&C activities reported by Federal agenciesin FY19 and FY20 was 172 under
all authorities.’® FY19 and FY20 PC&Cs were categorized based on their status (launched, ongoing, or
completed) in each fiscal year. PC&Cs were considered active if their status was launched, ongoing, or
completed for a given fiscal year.' Table 2 indicates the Federal agencies that reported active PC&Cs in
FY19 and FY20 conducted under COMPETES and other authorities. Appendix B lists the 88 PC&Cs

6 The percentages included in this report are based on the total number of PC&C activities unless otherwise
noted. Some information is voluntarily reported and all information for PC&Cs conducted under authorities
other than COMPETES is voluntarily reported.

T This method was not used for calculating aggregate prize purses and other monetary statistics as to avoid
double counting.
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conducted under the authority granted by COMPETES, and Appendix C lists 84 voluntarily reported
activities conducted under other authorities.

Table 2. List of Federal Departments and Independent Agencies that Reported PC&Cs in FY19 and FY20
Conducted under COMPETES and Other Authorities. See Table 14 for a complete listing of Federal departments,
independent agencies, and agencies within departments that reported PC&Cs under the COMPETES Act and other
authorities in FY19 and FY20.

COMPETES Other COMPETES Other

Sponsoring Agency

FY19 FY19 FY20 FY20
Commodity Futures Trading Commission (CFTC) v
Department of Commerce (DOC) v v v
Department of Defense (DOD) v v v v
Department of Energy (DOE) v v v v
Department of Health and Human Services (HHS) v v
Department of Homeland Security (DHS) v v v
Department of Labor (DOL) v
Department of the Interior (DOI) v v v v
Department of Transportation (DOT) v v
Environmental Protection Agency (EPA) v v v v
General Services Administration (GSA) v v
National Aeronautics and Space Administration (NASA) v v v v
National Science Foundation (NSF) v v
Office of the Director of National Intelligence (ODNI) v v
Small Business Administration (SBA) v v
U.S. Agency for International Development (USAID) v v

Agency Use of Prize Authorities

In FY19, 10 agencies offered PC&Cs enabled by COMPETES Act authority. Nine agencies administered
PC&Cs using other authorities. Among these, five agencies conducted PC&Cs under both COMPETES
and other authorities. In FY20, 13 agencies offered PC&Cs enabled by COMPETES Act authority and 10
agencies administered PC&Cs under other authorities (Table 2). Among these, seven conducted PC&Cs
under both COMPETES and other authorities.
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Box 1. NIST: Boosting Endurance for Search and Rescue

Each second counts during search and rescue operations, and it is critical that first responders communicate
effectively. Often, search operations are in areas where broadband Long Term Evolution (LTE)
communications are unavailable, making it difficult for those on the ground to communicate with one
another. A possible solution to this issue uses drones, or Unmanned Aircraft Systems (UAS), to host wireless
communication for public safety missions. Hosted by the National Institute of Standards and Technology
(NIST) Communications Technology Laboratory, the First Responder UAS Endurance Challenge supported
the development of efficient, cost-effective, and flexible UAS designs that optimize payload capacity, energy
source, and flight times, allowing the UAS to be airborne for the longest time possible while the mission is
being completed. Innovators competed in this 4-stage challenge for prize awards up to $552,000 in hopes of
developing collaborations and partnerships, creating new technologies and products, and influencing
industry competitiveness while driving down UAS production costs. Winners were announced in June 2021
following a live event and evaluation contest in spring 2021. The top three overall winners were awarded
prizes of $100,000, $40,000, and $20,000, respectively, and winners in each of eight “Best-in-Class” categories
were awarded $5,000. In the future, potential Public Safety Communications Research Division (PSCR) prize
competitions may expand to cover other pressing issues regarding UAS operations and security, including
public safety and cybersecurity.

https://www.challenge.gov/challenge/first-responder-uas-endurance-challenge/

Images: NIST PSCR

Agency Goals of PC&Cs

The goals of a PC&C activity refer to what an agency sought to accomplish through the event. Goal types
were pre-defined in the online survey administered to Federal agencies and “Other” was provided as
an option if additional relevant goals were not listed (Table 12). An event could have multiple goals—
goal types were not mutually exclusive. Agencies reported that 70% of prize competitions active in FY19
and 69.3% of those active in FY20 had more than one goal. The mean number of goals reported per prize
was three in both FY19 and FY20.

The most common PC&C goal reported for both FY19 and FY20 was generate innovative ideas, designs,
or concepts (Figure 1). One other goal, develop or demonstrate technology, was reported by more than
50% of active PC&Cs in both FY19 and FY20. The least commonly reported goals were launch or scale up
the use of an enterprise or promote commercialization and improve a process, procedure, or service
carried out by the sponsoring agency.

For the FY19-20 report, goal types were revised from previous editions of this report to be more
inclusive, specific, and informative, more accurately reflecting the variety of goals that agencies
reported to achieve their aims through the use of PC&Cs (Table 3). This noteworthy change aligned with
the transition to an entirely new system for soliciting answers using online surveys. As a result, direct
comparisons between the most common goal types during FY19-20 and previous years are not
possible. In the five fiscal years prior to FY19, engage new people and communities was the most
commonly reported goal.
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Figure 1. Percentage of PC&Cs Reporting Each Goal Type by Fiscal Year.
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Table 3. Revised Goals versus Previous Fiscal Year Goals. Note that revised and previous goals are not strictly
equivalent; previous goals are listed to provide context for revised goal types.

Revised Goals (FY19-20) Goals Reported in Previous
Fiscal Years
Build or strengthen a community: efforts to engage, establish, or Engage new people and
strengthen a community. communities

Develop or demonstrate technology: efforts to promote the development | Advance scientific research;
or demonstration of technology, such as hardware or software, to solve a | Develop technology;
problem or achieve an objective. Solve a specific problem

Education or training: efforts related specifically to education or training. | Inform and educate the public

Generate innovative ideas, designs, or concepts: efforts to promote Find and highlight innovative
ideation, in which participants provide ideas in a variety of forms. ideas; Solve a specific problem
Improve a process, procedure, or service carried out by the sponsoring Improve government service
agency: efforts to improve processes or procedures of an agency, or to delivery; Solve a specific problem

improve the delivery of services by an agency.

Launch or scale up the use of an enterprise or promote Build capacity;
commercialization: efforts to support implementation, adoption, or Stimulate a market
commercialization, including technology transfer.

Outreach or information dissemination: efforts to engage or provide Inform and educate the public
information to the public.

Agency Justifications for Using PC&Cs

Justification refers to why an agency chose to achieve an objective by using a PC&C activity rather
than an alternative mechanism such as a grant or contract. During the FY19 and FY20 reporting cycle,
the most commonly reported justification for using PC&Cs was sought diverse or innovative solutions
(reported by 86.4% of PC&Cs active in FY19 and 87.1% active in FY20); common justifications for using
PC&Cs also included identify and work with new innovators and promote awareness of a specific topic
or agency research area (Figure 2). Justifications were pre-defined in the online survey administered
to Federal agencies and “Other” was provided as an option if additional relevant justifications were
not listed; justifications are not mutually exclusive. The FY19 and FY20 reporting cycle was the first
time that information on justifications for using PC&Cs was collected from agencies (for previous
editions of this report, agencies provided a narrative description of justifications for carrying out prize
competitions).
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Figure 2. Percentage of Agencies Reporting Each Justification by Fiscal Year.
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Box 2. NIH: Innovative Technologies to Tackle Dementia

As many as 5.6 million Americans age 65 and older are estimated to be living with Alzheimer’s disease, in
addition to many more under 65 who are also affected. Navigating the complex U.S. healthcare system can
be challenging for people with dementia and their caregivers as they experience uncertain scenarios and
interact with many different types of care providers and interventions. Effective dementia care management
has been shown to improve outcomes by reducing the behavioral and psychological symptoms of dementia
and lowering the cost of healthcare through a reduction in hospital visits. Despite the potential benefits, there
are a variety of barriers to adopting these new methods, including
workforce limitations, practice redesign costs, and limited uptake e
by insurers and health systems. Sponsored by the National y
Institutes of Health’s (NIH’s) National Institute on Aging, the ‘
Improving Care for People with Alzheimer’s Disease and Related [ —
Dementias Using Technology (iCare-AD/ADRD) Challenge sought to
stimulate innovation through the development of solutions for a
technology-based application aimed at improving dementia care. g E
The challenge enabled the National Institute on Aging to engage
diverse participants—ranging from researchers to biotech firms to
startups—to submit innovative mobile apps and software ‘
platforms. The winners shared $400,000 in prizes and provided R
software tools to assist with daily activities, help with the
coordination of care, and facilitate engagement and information
sharing with families of people with dementia.

https://www.nia.nih.gov/challenge-prize

Types of Submissions Sought in PC&C Events

Submission type refers to what agencies requested PC&C participants to deliver. Types of submissions
were pre-defined in the online survey administered to Federal agencies and “Other” was provided as
an option if additional relevant submission types were not listed; types are not mutually exclusive. In
FY19 and FY20, respectively, 52.7% and 58.6% of active PC&Cs reported seeking more than one
submission type. The mean number of submission types reported per prize was 2.4 in both FY19 and
FY20.%

The most common type of submission reported in FY19 and FY20 was a proposal or concept (Figure 3).
Two additional submission types were sought by more than 30% of active PC&Cs in FY19 and FY20:
prototype device or object and analysis or visualization of data. The least common submission types
sought were creative media in FY19 and software or computer code in FY20.

8 Number of submission types for each PC&C is based on the number of unique submission types across all
reported phases of each prize (e.g., a PC&C with two phases seeking a proposal or concept is considered as
having one submission type).
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Figure 3. Percentage of PC&Cs Reporting Each Submission Type by Fiscal Year.*®

66.4%
Proposal or concept =

Prototype device or | 32.1%
object

Analysis or 32.1%
visualization of

data
Fiscal Year
Business or 27.904
commercial = FY19

development plan

. FY20

Submission Type

28.6%
Creative media =

Software or computer | 24.3%
code

17.1%
Other =

n n n | |
0% 20% 40% 60%
Percentage of Total Activities

For the FY19-20 report, “submission types” replaced the “solution types” used in previous reports.
This change was made during the transition to an entirely new system for soliciting answers to
improve clarity for submitting agencies and provide more accurate descriptions of submission types.
However, the shift in definitions and terminology precludes direct comparisons with past years.
Nevertheless, several of the previous and new categories overlap (Table 4) in ways that suggest
continuity in the types of submissions sought by agencies: In the five fiscal years prior to FY19, except
FY17, ideas was the most commonly reported solution type. In FY17, software and apps overtook ideas
by a narrow margin (44.6% and 42.9%, respectively).

19 Percentage of prizes reporting each submission type is based on the number of active PC&Cs in each fiscal
year reporting a submission type during any phase of the PC&C.
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Table 4. Submission Types in Current Report versus Solution Types in Previous Fiscal Years. New submission
types are not strictly equivalent to previous solution types; solution types are listed to provide context for

submission types.

Submission Types (FY19-20)

Previous Fiscal Year Solution Types

Analysis or visualization of data

Analytics, Visualizations, and Algorithms

Business or commercial development plan

Business Plans

Creative media (e.g., images, videos, podcasts, logos)

Creative

Proposal or concept

Ideas

Prototype device or object

Technology, Demonstration, and Hardware

Software or computer code

Software and Apps

Other

Nominations; Scientific

tested during the final stage.

https://americanmadechallenges.org/wavestowater/

Box 3. DOE: Transforming Ocean Waves into Drinking Water

Water is a vital necessity for human health, economic growth,
energy generation, and agricultural production. However, the
threats to this critical resource are growing, and people and
populations, especially those in remote coastal communities, can
be left vulnerable when a disaster strikes. The Water Power
Technologies Office at the Department of Energy (DOE) sought to
utilize the collective expertise and creative spirit of innovators to
design water desalination systems powered by ocean waves to help
provide clean drinking water for these communities. The ultimate

goal of this prize is to demonstrate the economic and energy promise of wave powered desalination. A part
of the Water Security Grand Challenge, the Waves to Water prize offered up to $3. 3 million in cash to those
that create small, modular, cost-competitive desalination systems that turn ocean water to clean water for
disaster recovery and for remote and coastal communities. The 5 stages of the prize support design concepts
through demonstration, with the final stage culminating in a 5-day, open water testing competition at
Jennette’s Pier in North Carolina in the spring of 2022. During the
third stage, which closed in November 2020, winning teams
documented detailed plans to create a prototype water desalination
system and demonstrated technical capability. During the current
stage, teams are providing evidence of a viable system that will be

M W

Images: Coastal Studies Institute

Outreach Mechanisms and Submissions

Federal agencies used a variety of mechanisms to publicize and solicit submissions for PC&Cs in FY19
and FY20. The most common mechanisms in both FY19 and FY20 were social media and email (Figure 4).
Over 25% of PC&Cs active in FY20 reported holding a live video streaming announcement. These
solicitation methods are aligned with the most commonly reported solicitation methods in FY17 and

-12 -
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FY18, the first reporting cycle that included questions about solicitation mechanisms. Posts on
Challenge.gov and publicity through partnerships with outside organizations such as private companies,
nonprofit organizations, and other Federal agencies were also common outreach methods. Many
PC&Cs used more than one outreach mechanism.

The largest number of submissions received for a PC&C or phase of a PC&C was 6,000 for the DOD Space
Security Challenge 2020: Hack-A-Sat, hosted by the U.S. Air Force, U.S. Space Force, and U.S. Defense
Digital Service. The mean number of submissions received for a PC&C or phase of a PC&C, among those
reporting number of submissions, was approximately 181. The median number of submissions received
was 35. Overall, the number of submissions received for PC&Cs in FY19 and FY20 varied widely,
depending on the nature of the competition, the desired pool of participants, and outreach
mechanisms used, among other factors.

Figure 4. Percentage of PC&Cs Reporting Each Outreach Mechanism by Fiscal Year.
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Total Prize Purse Offered

Total prize purses up to $19 million were awarded with a median of $23,000 in FY19 and $28,000 in FY20
under all authorities. During the FY19 and FY20 reporting periods, the largest total purse was for the
Antimicrobial Resistance, Rapid, Point-of-Need Diagnostic Test Challenge, run by HHS. The competition
concluded in FY20, awarding one winner $19 million for identifying and developing a novel, innovative
point-of-need in vitro diagnostic tool that enables more rapid clinical decision making to combat the
spread of antibiotic resistant bacteria and support public health efforts (see Appendix B.11.7 for more
details). Although 8 monetary prize purses in FY19 and FY20 were less than $10,000, 23 events had totals
of $1 million or more (typically awarded to multiple winners). In addition to monetary awards, agencies
also offered non-monetary incentives to PC&C winners, such as mentoring or training, recognition in
press or at events, networking opportunities, and support from partners to further refine ideas and
proposals.

Approximately half of the reported PC&Cs in FY19 and FY20 with the largest total prize purse were
conducted under COMPETES authority. Seventy-six percent of PC&Cs conducted under the authority of
the COMPETES Act offered monetary prizes; 64.3% of PC&Cs conducted under other authorities offered
monetary prizes.

Partnerships with Other Organizations

Fifty-nine percent of reported Federal PC&Cs were conducted by agencies in partnership with at least
one other organization.?® Approximately 47% of PC&Cs were conducted in partnership with at least one
non-Federal organization, and approximately 27% were conducted with at least one Federal partner.
Many PC&Cs had multiple Federal or non-Federal partners. Non-Federal partners included academic
institutions, nonprofit organizations, State or local governments, private sector organizations, non-
governmental organizations, and foreign governments. The most commonly reported partner type was
Federal Agency or Office (Figure 6); State or local government and academic institutions were the least
commonly reported partner types. Many agencies collaborated with a variety of partner types to
conduct PC&Cs.

The Veterans’ Employment Challenge,* launched jointly by DOL, DOD, and the Department of Veterans
Affairs, is one example of how interagency partnerships were leveraged to conduct broadly beneficial
PC&Cs. This challenge enabled innovators to develop a tool to help transitioning service members of
the military in their job searches. The effort was part of the 2019 Workforce Grand Challenge, a
government-wide prize competition initiative aimed at addressing the challenges of a 21st Century
workforce associated with the growing need for computational skills and competencies across
academic disciplines and careers.

Overall, partners contributed in a variety of ways to prize competitions—providing both monetary and
non-monetary contributions—including solution acceleration, operations or administrative support,
software development, and database development. Among all partners, the most commonly reported
contribution type provided to sponsoring agencies and offices by partners was publicity, advertising,
outreach, and/or communications; the least commonly reported partner contribution type was

20 While 59% of PC&Cs were conducted by agencies in partnership with other organizations, agencies reported
partnership information in narrative form for four of these PC&Cs to convey additional nuance, included in the
appendices. The partners of these activities are not included in the percentages reported here.

% More information about the Veterans’ Employment Challenge is available in appendix entry B.7.1 of this report
and at https://www.dol.gov/newsroom/releases/vets/vets20200918.
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purchase or rental of equipment (Figure 6). Approximately one in four partners also contributed
discovery or design support. Among all PC&Cs, more than one-fifth received support from at least one
partner for publicity, outreach, and/or communications.

Figure 5. Number of Partners of Each Type Reported by Sponsoring Agencies by Fiscal Year. “Other” types of
partners included foreign government agencies, federally funded research and development centers (FFRDCs),
interest groups, and other organizations that did not align with specified categories. If partners contributed to an
activity in both fiscal years, it is included in the count for both.
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Figure 6. Number of Partners of Making Contributions of Each Type to PC&Cs by Fiscal Year.
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Use of Agency Funds to Support Prize Competitions and Challenges

Agency funds are used to support PC&Cs in a variety of ways (Figure 7). The most commonly reported
use of agency funds during FY19 was Federal personnel (62.7%). The two most commonly reported uses
of agency funds during FY20 were Federal personnel and publicity, advertising, outreach, and/or
communications (both 60%). In FY19, the median reported full-time equivalent (FTE)*? amount per

2 Full-time equivalent (FTE) refers to the total amount of effort put forth by Federal agencies; one FTE
represents the hours worked by one employee on a full-time basis over 1 year (2080 hours).
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active prize competition was 0.5 FTE. In FY20, the median reported FTE amount per active prize
competition was 0.3 FTE. Agency funds were also frequently reported as being used for operations or
administrative support and prize purse in both FY19 and FY20.

Figure 7. Use of Federal Funds in PC&Cs by Fiscal Year.
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Box 4. Army’s xTech Program Prize to Contract Model

In 2018, the U.S. Army established the xTech Program, launching its first open topic competition known as
xTechSearch, to attract transformative technology solutions from non-traditional businesses to help solve the
Army’s most critical challenges; the program has since expanded into various competitions with a range of topic
areas. Within this program, business innovators have been awarded opportunities to receive monetary prizes,
direct feedback and engagement from key Army and Department of Defense (DOD) stakeholders, diverse
mentorship, educational programming, venture building consulting, and strategic exposure. With the expansion of
the xTech Program, the U.S. Army has had to figure out alternative ways to bring the innovators, non-traditional
small businesses, and academia directly to the Program Executive Offices (PEOs), program managers, and
laboratories to begin further developing their technology solutions to meet the Army’s needs and get the
equipment in the hands of the warfighter.

As a result, the xTech Program has developed the Prize
to Contract Model, allowing business innovators to
showcase technology solutions with the potential to
receive a follow-on contract with the government
organization hosting the competition. The prize
competitions can be structured under the following
authorities: 15 U.S.C. 3719 and/or 10 U.S.C. 2374a. The
America Competes Act (15 U.S.C. 3719) is only available
to small businesses and is limited to the United States,
allowing a prize pool of up to $50M, but cannot be used

xTech Innovation Combine Winners, Galley Power/UEC
Electronics and Storagenergy Technologies, pictured with
Christopher Lowman, senior official performing the duties
of the Under Secretary, GEN Mike Murray, Army Futures

alone to justify direct contract awards to the winners.
xTechSearch open-topic competitions are typically
executed under Title 15, awarding prize money for
exceptional technical achievements of U.S.-based

Command, and Jeff Singleton, DASA R&T. Both Winners
have been invited to submit a prototype proposal for an
OTA contract of up to $500,000 each.

small businesses while providing them exposure and
connections to develop relationships in the Army
science and technology ecosystem.

Statutory authority at 10 U.S.C. 23744, available only to DOD, is open to all business entities and can be expanded
internationally with a prize pool of up to $1M and the flexibility to award follow-on contracts using the prize
completion as the basis for competitive selection. The xTech|COVID-19 Ventilator Challenge, xTech|Innovation
Combine, and the xTech|SBIR D2Phll are all competitions that had the flexibility to pursue follow-on contracts with
winners of the competitions. For example, Innovation Combine winners FPH USA and TexPower received awards
of $600,000 through an Other Transaction Authority (OTA) after being declared winners at the Innovation Combine
pitch day hosted virtually in Austin, TX in July 2020. Similarly, over 20 small businesses were awarded Direct-to-
Phase Il Small Business Innovative Research (SBIR) contracts, worth up to $1.67M each, after selection as winners
of the xTech|SBIR D2Phll contest in November 2021.

Several types of follow-on awards can be utilized with 10 U.S.C. 2374a and coupled with the xTech prizes, including:
grants; contracts; cooperative agreements; OTAs; SBIR awards; and Small Business Technology Transfer awards.
With the Prize to Contract Model, the xTech Program has been able to award more than $9.2M in prizes and $44.1M
in follow-on contracts since the start of 2020.

Looking forward, the U.S. Army intends to continue expanding the xTech program, with plans to offer competitions
that focus on artificial intelligence, advanced energy storage, additional SBIR topics, and collaborations with
historically black colleges and universities (HBCUs) offering follow-on basic research grant opportunities.

Since its inception, the xTech Program continues to break down barriers to working with the Army and assists in
growing the U.S. Army’s Innovation Ecosystem by bringing in over 2,000 transformative technology solutions from
non-traditional companies; conducting over 16,000 evaluations from across the Army and DOD; providing direct
exposure to Army and commercial stakeholders; and accelerating technology development for Army and
commercial success.
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Trends in Federal Prize Competitions and Challenges from FY14 to FY20

Overall, the total number of active PC&Cs reported increased from 97 in FY14 to 140 in FY20, and the
number of prizes conducted under the authority of the COMPETES Act increased from 34 in FY14 to 67
in FY20 (Figure 8; see Table 5 for breakdown by agency). Twelve agencies account for the bulk of events
and prize money offered between FY14 and FY20: HHS and NASA have each funded over 100 PC&Cs since
FY14, and DOC, DOD, DOE, DOI, DOS, EPA, NSF, ODNI, and USAID have each sponsored over 20. The
proportion of PC&Cs conducted under the COMPETES authority has varied over time from a low of 35%
in FY14 to a high of 58% in FY16. In recent fiscal years, approximately 50% of all PC&Cs reported have
been conducted under the COMPETES authority.

To examine the use of PC&Cs by Federal agencies over time, the total number and magnitude of prize
purses reported by Federal agencies under COMPETES and non-COMPETES authorities between FY14
and FY20 were tallied (Figure 9).2

Numerous agencies have increasingly leveraged the COMPETES authority to execute PC&Cs in recent
years, including DOE and HHS, while others, such as EPA and NASA, continue to primarily use non-
COMPETES authorities, and some, such as ODNI, have never used COMPETES.

Figure 8. Number of Agencies Conducting PC&Cs and Number of PC&Cs Conducted by Authority since FY14.
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2 Trend analyses are limited to PC&Cs reported from FY14 to FY20. Data collected for PC&Cs prior to FY14 did
not contain comparable information as those collected in later years.
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Figure 9. Prize Amounts of PC&Cs Reported since FY13. The position of each circle is based on the opening
date of a PC&C or phase. For single-phase PC&Cs and PC&Cs reported in previous fiscal years, when information
from specific phases was not collected, circle size corresponds to the size of the prize purse for the entire PC&C.

For FY19-20 PC&Cs with multiple phases reported, circle size corresponds to the size of the prize purse for each
phase.®
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24 Figure 9 shows agencies that have reported 10 or more prize competitions. Agencies that have conducted
fewer than 10 total prize competitions between FY13 and FY20 are grouped together under “Other Agencies.”

% Only prizes reporting a submission open date are included. Due to a difference in data collection, the total
prize value in 2014 and 2015 may refer to the total prize allocated or awarded.
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The total prize purse amount for all PC&Cs active in each fiscal year increased by 144% from $32 million
in FY14 to $78 million in FY20, an increase of 13% from the $69 million total prize purse reported in FY18.
Of the total prize purses offered in FY19 and FY20, five agencies (DOD, DOE, HHS, NASA, and USAID) held
competitions with total prize purses equal to or greater than $5 million (Figure 9).

Table 5. Number of PC&Cs Reported by Federal Agencies from FY14 through FY20. Numbers in parentheses
were conducted under the authority granted by the COMPETES Act.

Department/Agency FY14 FY15 FY16 FY17 FY18 FY19 FY20

CFTC 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(1)
CNCS 0(0) 1(1) 0(0) 0(0) 0(0) 0(0) 0(0)
CPSC 20| 1@ | o) [o@© | 0 | o | o()
DHS 200 2 | 2 | 1] 3@ | 100 | 2(1)
pocC 10) | 54 | 32 | 565)| 6(6) | 6(6) | 11(9)
DOD 10(1) | 6(1) 1(1) 3(0) 3(0) 8(3) 10 (3)
DOE 9(4) | 15(8) [22(18)| 1(1) | 3(3) | 5(4) |12(11)
DOl 000) | 2@) | 75 |11@an|13(3)| 107) | 7(2)
DOJ 5(1) 5(1) 0(0) 0(0) 0(0) 0(0) 0(0)
DOL 0(0) | o | o) [o@ ]| o0 | o | 101
DOS 1(1) | o) | o | 6(1) | 20(8) | 0() | 0(0)
DOT 1@ 1@ [ o o | 10 | 1) | 2@
EPA 12| 30 | 70 | 63| 604 | 61) | 7(2
FTC 1(1) 2(2) 0 (0) 1(1) 0(0) 0(0) 0(0)
GSA 200 | 1| 20 [ 1] 1 | 2@ | 1
HHS 22 (18)| 25 (18) | 29 (25) | 25 (21)| 21 (19) | 24 (24) | 31 (31)
HUD 2 (2) 1(1) 0(0) 0(0) 0(0) 0(0) 0(0)
NASA 17(0)| 24(0) | 2300) [ 13 ()| 16(1) | 19(1) | 27(2
NEA 1(1) [ o) | o© | 0@ | o | 0@ | 0()
NSF 3000 3000 | 32 | 65| 6(4) | 100 | 1(0
NSTC 0(0) | 2() | o) [ o | 0 | o | o(0)
ODNI 1(0) 2 (0) 0 (0) 6(0) | 12(0) 2 (0) 1(0)
OMB 0 (0) 1(1) 0(0) 0(0) 0(0) 0(0) 0(0)
SBA 00| 56) | 33 | 2| 1) | 1) | 1(1)
TREAS 0 (0) 0(0) 1(1) 0(0) 0(0) 0(0) 0(0)
USAID 5(0) | 8(0) | 4(0) | 6(0) | 6(1) | 24(0) | 25(0)
USDA 0 | 11| 2 | 2@ | 0 | 0o | 0(0)
VA 0(0) | 40 | o) [ 30 ] 30 | o( [ o(0)
Total 97 (34) 120 (48) 109 (63) 98 (54) 121 (63) 110 (50) 140 (67)

The magnitude of the total Federal prize purse issued under the COMPETES authority has increased
over time from $25 million in FY14 to $53.7 million in FY20 based on information reported by agencies.
The median prize purse per competition conducted under the COMPETES authority increased from
$82,000 in FY18 to $95,000 in FY19, a continuation of the increase from the median of $27,000 in FY14.
However, in FY20, the median prize purse per competition conducted under the COMPETES authority
fell to $65,000.

-21-



IMPLEMENTATION OF FEDERAL PRIZE AND CITIZEN SCIENCE AUTHORITY: FISCAL YEARS 2019-20

Box 5. USAID Grand Challenges for Development

Since 2011, the U.S. Agency for International Development (USAID) and its partners have launched 12 Grand
Challenges for Development. Like prizes and challenges, Grand Challenges for Development (GCDs)
incentivize solvers to develop and scale ideas that demonstrate impact. GCDs, however, operate at a much
larger scale than typical prizes or challenges. Working at a regional or global level, these multi-year
partnership platforms source new solutions to specific, well-defined development problems, test novel ideas,
and scale what works. All GCDs offer challenge awards, but many also apply additional tools to identify and
strengthen solutions, including prizes, hack-a-thons, and capacity-building technical assistance. Each GCD is
designed to be fit-for-purpose, composed of complementary activities that are carefully selected to address
the development problem at hand.

GCDs mobilize partners, including governments, foundations, and companies, to invest their funds and
expertise in development problems, and focus attention and resources on seeking solutions. To date, Grand
Challenge partners have jointly committed more than $500 million in grants and technical assistance,
including nearly $140 million from USAID. Partners also help innovators attract both customers and investors
in order to get the financing they need to grow—GCDs have catalyzed over $900 million in follow-on funding
for solutions from external sources. Additionally, Grand Challenge partners collaborate to reduce market
barriers and advocate for reforms that benefit innovators.

The GCD model has been applied across sectors. Through GCDs, solvers have developed innovations that
improve early-grade reading skills, save the lives of mothers and newborns during pregnancy and childbirth,
combat outbreaks of diseases like Ebola and Zika, and bring clean energy to farmers. Across the GCD
portfolio, USAID Grand Challenge partners have received more than 16,000 applications and funded more
than 700 innovations in over 80 countries to date.

The Securing Water for Food (SWFF) Grand Challenge for Development, a $35 million program that concluded
in FY20, illustrates how GCDs work. To address the critical problem of water scarcity in agriculture, SWFF
sourced, incubated, and accelerated high-potential solutions that enabled greater agricultural productivity
with lower overall water demands than traditional solutions. Through SWFF, USAID partnered with the
Swedish International Development Cooperation Agency (SIDA), the Foreign Ministry of the Netherlands, and
the South African Department of Science and Technology to fund 40 promising innovators across four calls
for innovation. To maximize commercial uptake and scaling opportunities for selected innovations, SWFF:

e Tied payments to clear, ambitious milestones, collaboratively identified by SWFF and the innovator.

e Complemented flagship awards with the Desal Prize, investment showcases, and peer-to-peer learning.

o Delivered multi-layered technical assistance to all selected innovators; support was tailored to each
innovator’s industry or business model and to country-specific market conditions.

Over 7 years, SWFF innovations have impacted more than 7
million farmers, catalyzed the production of nearly 7 million
tons of food in over 35 countries, and reduced agricultural water
consumption by 19 billion liters. The SWFF portfolio achieved a
41% return on investment on average, which compares
favorably with private sector investment. Novel innovations
sourced through SWFF include the Barsha Pump, a low-cost
water-powered pump that allows farmers to irrigate their crops
without using fuel or electricity (see image), and aquaculture
ponds that produce fish for consumption and nutrient-rich
water to support agriculture in arid climates.

More information about SWFF and other USAID Grand Challenges in FY19-20 is included in Appendix C.10.
Image: aQysta for the Securing Water for Food Grand Challenge

The Securing Water for Food Grand Challenge for Development Final Report can be found at
https://securingwaterforfood.org/wp-content/uploads/2020/10/SWFF_FinalAnnualReport
Oct2014-March2020 4-15-2020-update.pdf.
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Trends in Prize Competitions and Challenges for Select Agencies

DOE, HHS, NASA, and USAID accounted for 38% to 72% of active PC&Cs reported from FY14 to FY20,
accounting for more than half of the total reported during this period. During the same years, DOE, HHS,
NASA, and USAID accounted for 44% of the prize money offered by Federal agencies. However, the
number, size, and authority used to fund PC&Cs changed substantially during these years (Table 5).

The number of PC&Cs offered by each Federal agency has also changed during the period from FY14 to
FY20 (Figure 10). DOE has used the COMPETES authority for the majority of its reported prize
competitions, while NASA and USAID rely primarily on other authorities. Of the prizes reported, HHS has
reported the most PC&Cs of any Federal agency, ranging between 21 and 31 active PC&Cs in any year
from FY14 to FY20. HHS used the COMPETES authority for the majority of its PC&Cs from FY14 to FY18
and for all PC&Cs active in FY19 and FY20.

Figure 10. Number of Prize Competitions Conducted by Each Agency since FY14.%

FY16 FY17 FY18
Fiscal Year

Other Agencies . DOS . EPA . USAID
Sponsoring Agency || NsF B ooc [ poi [ nasa
ODNI B ooo [ poe [ HHs

The median HHS prize purse increased steadily from $46,000 in FY14 to $130,000 in FY18, but has
decreased to $100,000 in both FY19 and FY20. Of the prizes reported, the median USAID prize purse has
increased steadily from $40,000 in FY14 to $700,000 in FY20, with the most significantincrease in median
prize purse occurring in FY16. The median prize purses offered by DOE and NASA have fluctuated over
the period from FY14 to FY20.

100

50

Number of Prize Competitions

0=

% Agencies sponsoring fewer than 15 total prize competitions between FY14 and FY20 are grouped together under
“Other Agencies.”
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Crowdsourcing and Citizen Science

Introduction

As part of the American Innovation and Competitiveness Act of 2017, Congress passed the
Crowdsourcing and Citizen Science Act (CCS Act; 15 U.S.C. § 3724),”” which grants Federal science
agencies the direct, explicit authority to use CCS to stimulate and facilitate broader public participation
in the advancement of Federal agency missions. The CCS Act defines citizen science as “a form of open
collaboration in which individuals or organizations participate voluntarily in the scientific process in
various ways, including: (A) enabling the formulation of research questions; (B) creating and refining
project design; (C) conducting scientific experiments; (D) collecting and analyzing data; (E) interpreting
the results of data; (F) developing technologies and applications; (G) making discoveries; and (H)
solving problems.” It defines crowdsourcing as “a method to obtain needed services, ideas, or content
by soliciting voluntary contributions from a group of individuals or organizations, especially from an
online community.” Crowdsourcing engages participants in a wide range of activities and topics from
digitizing archives to analyzing satellite images; citizen science is a form of crowdsourcing that allows
participants to become involved in the scientific process through data collection, logistical support,
and other direct contributions to research. The Federal Government supports them jointly because of
their many shared elements, including mechanisms for organizing and engaging both online and on-
the-ground communities.

While these practices were codified for Federal agencies by the CCS Act only recently, the Federal
Government has a long history of engaging citizens in the scientific process. For example, Thomas
Jefferson collected and shared weather observations and planned to establish a network of weather
observers by providing a thermometer to one dependable deputy to collect twice-daily observations of
temperature and wind direction in each county in Virginia. The Organic Act of 1890 created what is now
the National Weather Service’s Cooperative Observer Program,”® which supports thousands of
volunteers in the collection of observational meteorological data. The use of volunteer reports and
observations by professionals continues to have an impact on research carried out by Federal agencies
to advance their missions. For example, volunteer water quality monitoring has shaped the EPA’s
understanding of the environment, and reports from the public have improved the U.S. Geological
Survey’s (USGS’s) detection and analysis of earthquakes.

In response to increasing public interest in recent years, Federal agencies have sought to facilitate
community-based participation in their missions by preserving and improving access to scientific
collections, data, and other research products. At the same time, technological advances have made it
easier for both researchers and the public to gather and contribute valuable data and observations.
With the dropping cost of sensors and greater access to the internet and smartphones, the collection
and reporting of field-based measurements by both research specialists and citizen scientists has
become increasingly streamlined. The past decade has also seen the emergence of online projects that
involve participants in data and image analysis. Such projects offer new pathways for the public to
participate in scientific research and can attract individuals outside the reach of more traditional
models of scientific engagement. These trends help make CCS more efficient as a means for Federal
agencies to carry out their missions and engage the public.

2 More information on the CCS Act can be found at https://www.govinfo.gov/content/pkg/USCODE-2016-
title15/pdf/USCODE-2016-title15-chap63-sec3724.pdf.

28 More information about the Cooperative Observer Program can be found at https://www.weather.gov/coop/.
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Federal Crowdsourcing and Citizen Science Community of Practice (FedCCS)

As implementation of CCS entered a period of rapid growth over the past decade, a nucleus of Federal
officials who had been considering how to employ these methods came together. As early as 2012,
Federal employees from various agencies began meeting as an informal discussion group, which led to
the establishment in 2014 of the Federal Crowdsourcing and Citizen Science (FedCCS) Community of
Practice.” These efforts are amplified by the work of the Crowdsourcing and Citizen Science Agency
Coordinators, a group of Federal employees designated by their agency leaders as requested by the
2015 OSTP Memo on Addressing Societal and Scientific Challenges through Citizen Science and
Crowdsourcing to be responsible for implementing tasks to advance CCS.*® FedCCS works within and
across Federal agencies to support Federal agencies in engaging the public directly and creatively as
partners to enhance agencies’ diverse missions. The FedCCS Community has grown rapidly from just
50 members in 2015 to over 445 members representing more than 70 Federal agencies in 2021.

Working together, the FedCCS Community increases efficiency, efficacy, and innovation across the
Federal Government by sharing resources and expertise, methods and strategies, and identifying
shared opportunities and needs. CitizenScience.gov is the Federal Government’s central hub for CCS
efforts. It provides essential resources, including:

e The Federal Crowdsourcing and Citizen Science Catalog. A vetted catalog of 475 projects at the
Federal level that enables collaboration among Federal agencies and reveals opportunities for new
high-impact projects.

e The Federal Crowdsourcing and Citizen Science Toolkit. A comprehensive toolkit to assist
Federal CCS practitioners by providing how-to process steps, case studies, a resource library, and
legal and policy resources to aid Federal agencies in setting up and managing their own projects.

e The Federal Crowdsourcing and Citizen Science Community. A resource to the FedCCS
Community of Practice where practitioners share skills, resources, and experiences among
themselves and with others to help expand and improve public participation across the
government, as well as a list of the Crowdsourcing and Citizen Science Agency Coordinators.

This centralized online resource opens opportunities for the Federal Government to pursue and
strengthen interagency partnerships as well as to collaborate with industry, academia, and other
organizations on CCSinitiatives. It also increases the ability of Federal practitioners to access resources
for project development, gain top-level approval and support, and share lessons with fellow
practitioners. By bringing together relevant resources and people in one place, CitizenScience.gov
helps improve the FedCCS’s impact while also fostering its practitioner-led organization.

2 More information about the FedCCS Community can be found at
https://digital.gov/communities/crowdsourcing-citizen-science/.

30 The 2015 OSTP Memo can be found at
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/holdren_citizen_science_memo_0
92915_0.pdf.
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Crowdsourcing and Citizen Science Act

The CCS Act grants Federal science agencies the direct, explicit authority to use crowdsourcing and
citizen science. This authority supports efforts at the agency level to change perceptions about the
validity of CCS contributions as well as create infrastructure to support implementation of these
participatory techniques. As momentum increases, agencies such as NSF have funded work on the
science of citizen science focused on identifying effective approaches and developing empirically
supported best practices. The FedCCS Community continues to help agencies overcome concerns that
might hinder implementation due to uncertainties around data quality, privacy, liability, and/or
cybersecurity by engaging FedCCS members to work together to address policy challenges for the
community. For example, many CCS projects involve a Federal agency collecting information directly
from the public, a process that is regulated by the Paperwork Reduction Act (PRA).*! The PRA requires
agencies to develop an Information Collection Request (ICR) to obtain OMB approval. This process
demands significant time and effort from multiple agency employees that can slow or prevent projects
from getting started. However, agencies are finding ways to address this requirement while collecting
data in a timely fashion. For example, EPA developed a generic ICR that covers CCS requests within the
agency, dramatically shortening the time required to get projects approved to start collecting data from
the public. This approach has been shared with the FedCCS Community and has been replicated by
NASA.

As described in the CCS Act, unique benefits of CCS projects include “accelerating scientific research,
increasing cost effectiveness to maximize the return on taxpayer dollars, addressing societal needs,
providing hands-on learning in science, technology, engineering, and math (STEM), and connecting
members of the public directly to Federal agency missions and to each other.” CCS activities expand
how government engages with the Nation, moving beyond working only with established entities (e.g.,
universities, private firms, non-governmental organizations) through contracts and grants to a
collaborative approach involving broad public participation. Federal projects that use CCS do not solely
benefit the U.S. Government; they also have positive impacts on the citizens who participate in them:

¢ Enhancing scientific research and monitoring. There are multiple paths by which CCS activities
support scientific research and monitoring. In certain applications, volunteers are able to collect
observations over geographic areas and/or time periods that would be impractical or impossible
for Federal agencies, given personnel and resource constraints. In addition, volunteers can provide
unique perspectives and local expertise for interpreting data.

e Providing hands-on STEM learning and increasing STEM literacy. CCS can help educate, engage,
and empower students, educators, and the broader American public by applying their curiosity and
contributing their talents to a wide range of real-world problems. Students have the opportunity to
acquire lifelong enthusiasm for science, along with valuable skills in STEM. For students, working
on real-world problems can make classroom learning experiences more engaging. For adults,
working on CCS projects can help advance their knowledge and skills while contributing to a larger
scientific enterprise. The 2018 study from the National Academies of Sciences, Engineering, and
Medicine (NASEM) found that “citizen science supports learning outcomes related to scientific
practices, content, identity, agency, data, and reasoning.”*

31 44 U.S.C. 3501 et seq.
32 Learning Through Citizen Science: Enhancing Opportunities by Design is available at
https://www.nap.edu/catalog/25183/learning-through-citizen-science-enhancing-opportunities-by-design.
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o Addressing societal needs. CCS can help address societal needs and Federal agency goals, ranging
from enhancing the accuracy of prediction markets to tagging and transcribing national archive
records. The ability to reach populations that may not previously have been engaged in scientific
enterprises allows an influx of new ideas and insights. CCS can also provide unique exposure to
government initiatives and the scientific process for the children and adults involved in those
activities. The study from NASEM summarized these societal benefits: “citizen science can create
opportunities for communities, especially communities who have been marginalized, neglected, or
even exploited by scientists, to collaborate with scientists and the science community.”

Federal agencies within the FedCCS have adopted a variety of practices to increase their capacity to

effectively use CCS tools (Table 6).

Table 6. Federal Agency Practices to Support Crowdsourcing and Citizen Science Activities.

Agency Practice Agencies Implementing

A dedicated full-time CCS coordinator

DHS, DOI, EPA, NASA

A distributed network or community of project managers and or resource| DHS, DOC, DOIl, EPA, HHS,
people within the agency with expertise in CCS NASA, SI, USDA

. . DHS, DOC, DOI, EPA, HHS,
Agency leverages existing platforms or tools to conduct CCS activities NASA, SI. USDA

Agency offers grant funding to support implementation of CCS

DOC, DOI, EPA, HHS, NASA,
USDA

Agency provides centralized training and design support for staff conducting
CCS activities

DOI, EPA, NASA

Articulated connections of how the use of CCS activities support the agency's
mission

DOC, DOI, EPA, HHS, NASA, SI,
USDA

CCS integrally or routinely used in agency science products

DOC, DOI, EPA, NASA, Sl

CCSisincluded in agency-wide plans

DOC, EPA, HHS, NASA, USDA

Coordinated external communications or maintains a webpage for CCS

DOC, DOI, EPA, HHS, NASA, SI,
USDA

Developed or is in the process of developing a generic information collection
request (ICR) for CCS activities

DOI, EPA, NASA

Identified a CCS point of contact not dedicated full-time to CCS

DOC, DOI, EPA, HHS, NASA, SI,
USDA

Internal communication tools to support CCS

DOC, DOI, EPA, HHS, NASA,
USDA

Issued agency-wide policy or guidance on the use of CCS

DOC, DOI, EPA, NASA

Notable developments over the FY19-20 time period include:

e InJanuary of 2020, the National Oceanic and Atmospheric Administration (NOAA) Research
Council named citizen science one of six Science and Technology Focus Areas for the agency.

e The EPA Handbook for Citizen Science Quality Assurance (QA) and Documentation was
released in March 2019 to help external groups understand how to prepare data quality plans
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for their projects.® Other capacity building activities at EPA include a variety of community-
scale equipment loan programs that provide access to low-cost air and water monitoring
technology; a collaborative project with the Environmental Law Institute to characterize best
practices for using citizen science in State, Tribal, and local environmental programs; and an
assessment of Tribal use of citizen science that included suggestions for how EPA can better
support Tribal citizen science.

o NASAinvited proposals from employees and the public to develop CCS projects supporting
NASA’s mission. NASA also actively engaged NASA employees and partners through a series of
citizen science webinars in 2020 and used a suite of web and social media tools to reach
potential CCS project participants.

e USGS developed an active open innovation community of practice and began developing an
agency-wide strategy and resource for how to implement crowdsourcing, citizen science,
prize competitions, and other open science techniques.

e Amongother awards, NSF funded a travel grant that focused on opportunities at the
intersection of community-based environmental science and citizen science for both
practitioners and scholars.

e FDA’s Center for Drug Evaluation and Research continued to grow its crowdsourcing presence
by hosting multiple internal staff engagements and planning for a future external-facing
community.

e GSAorganized a Federal Crowdsourcing Webinar Series to help with capacity building and
knowledge sharing among Federal staff. The series launched with a look at Federal citizen
science efforts and featured 14 episodes during FY19-20 that included presentations on how
Federal agencies are using crowdsourcing to expand interactions with external and internal
parties to leverage ideas and perspectives in targeted areas. Webinar topics were diverse,
ranging from The Opportunity Project at the U.S. Census Bureau to NASA@Work, NASA’s
internal crowdsourcing platform. Organizations that shared their activities via this webinar
series included: NASA, Census, Social Security Administration (SSA), U.S. Air Force, Library of
Congress (LOC), HHS, NOAA, USGS, GSA, and Office of Personnel Management (OPM).

Beginning in 2019, four Federal land management agencies—the Bureau of Land Management (BLM),
the Fish and Wildlife Service (FWS), the USDA Forest Service, and the National Park Service (NPS)—
collaborated with external partners to develop a training to expand the capacity to conduct citizen
science and address the shared needs, priorities, and vision of these agencies and partners to manage
natural and cultural resources. Pilots of the training were conducted in 2020 and 2021. During the
period covered by this report, the COVID-19 pandemic both disrupted CCS activities across government
agencies and also offered opportunities. Social distancing requirements meant that some field-
oriented citizen science projects were not able to collect data. While projects that required group
contact decreased, opportunities for participation in projects that allowed data collection either in
isolation or outdoors increased. It is difficult to determine whether the constraints caused by the
pandemic led to new activities and larger participation for some types of projects. In response to COVID-
19, a number of new projects were initiated that applied CCS to COVID issues. For instance, the Centers

¥ The EPA Handbook for Citizen Science Quality Assurance (QA) and Documentation is available at
https://www.epa.gov/citizen-science/quality-assurance-handbook-and-guidance-documents-citizen-science-
projects.
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for Disease Control and Prevention (CDC) adapted its Epidemic Prediction Initiative to respond to the
COVID-19 crisis to provide an open-source platform that holds data relevant to addressing the
challenges of the pandemic. Participants from around the world can develop, submit, and share
epidemiological models that use the data to predict the progression of the pandemic.

The Federal Landscape of Crowdsourcing and Citizen Science Activities in FY19 and FY20

A total of 97 CCS activities under any authority were reported as active by Federal agencies during the
FY19-20 reporting period.** CCS activities were counted in a fiscal year if their activity status was
reported as launched, ongoing, or completed. Consequently, some activities are counted in both years.
This method was chosen in order to provide a complete snapshot of Federal CCS activity in each fiscal
year. Appendix D lists the 42 CCS activities conducted under the authority granted by the CCS Act, and
Appendix E lists 55 CCS activities conducted under other authorities that were voluntarily reported by
agencies.

Agency Use of Crowdsourcing and Citizen Science Authorities

In both FY19 and FY20, nine independent agencies sponsored CCS activities (Table 7). In FY19, 7
agencies (defined as Federal departments, independent agencies, and agencies within departments)
conducted CCS activities under CCS Act authority, while 22 sponsored CCS activities under another
authority (Table 15). Five agencies sponsored CCS activities under both CCS Act authority and non-CCS
Act authority in FY19. In FY20, 8 agencies sponsored CCS activities under the authority of the CCS Act
and 22 agencies sponsored CCS activities under a non-CCS Act authority. Four agencies sponsored CCS
activities under both CCS Act authority and at least one non-CCS Act authority in FY20.

Table 7. List of Federal Departments and Independent Agencies that Reported Crowdsourcing and Citizen-
Science Activities in FY19 and FY20 Conducted under the Crowdsourcing and Citizen Science Act and Other
Authorities. See Table 15 for a complete listing of Federal departments, independent agencies, and agencies
within departments that reported activities under the CCS Act and under other authorities in FY19 and FY20.

. CCS Act Other CCS Act Other
Sponsoring Agency

FY19 FY19 FY20 FY20

Department of Agriculture (USDA) v v
Department of Commerce (DOC) v v v v
Department of Energy (DOE) v v

Department of Health and Human Services (HHS) v v v v
Department of Homeland Security (DHS) v v
Department of the Interior (DOI) v v v
Environmental Protection Agency (EPA) v v v v
National Aeronautics and Space Administration (NASA) v v v v
Smithsonian Institution (SI) v v

3 Percentages included in this report are based on the total number of activities unless otherwise noted. Some
information for all activities was voluntarily reported; all information for CCS activities conducted under
authorities other than the CCS Act was voluntarily reported.
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Box 6. NASA: Discover a Rogue World in Your Backyard

Will you be the one to discover a large
planet on the fringes of our solar
system? With support from the Science
Innovation  Fund, the National
Aeronautics and Space Administration
(NASA) looked to citizen scientists to
help to help answer this question using
the Wide-field Infrared Survey Explorer
(WISE) telescope. This telescope
creates false-color images that
combine two WISE bands that are
invisible to the human eye, processes the images, and combines images over a time-lapse, creating negative
images that can help the viewer identify patterns of celestial object movement. Computers have been
searching these data sets for years, but have overlooked many important discoveries in the process. Citizen
scientists were vital to this search because the human eye can more efficiently discern real celestial objects
from optical blurs and instrument feedback. Citizen scientists helped NASA identify brown dwarfs and low-
mass stars, and searched for the hypothesized Planet 9, which models suggest may exist within these images.
Data from these activities led to research papers in peer-reviewed scientific journals, with many citizen
scientists as co-authors on the publications.

backyardworlds.org

Image: William Pendrill/Backyard Worlds: Planet 9

Agency Goals of Crowdsourcing and Citizen Science Activities

The goals of a CCS activity refer to what the sponsoring agency intended to accomplish through the
event (Table 13). Activities were not restricted to just one goal: for FY19, 89.8% of CCS activities reported
more than one goal with a mean number of 3.3 goals reported per activity, while in FY20, 89.5% of CCS
activities in FY20 reported more than one goal with a mean of 3.2.

The most common goal for CCS activities was collection of data or observations (Figure 11). Public
outreach orengagement was also reported for more than three-quarters of all activities, with 77.3% and
76.8% of activities reporting this goal in FY19 and FY20, respectively.

CCS Act Objectives

In addition to agency goals, the CCS Act lists a series of objectives intended to be encouraged by the
authority it provides (Figure 12). In both FY19 and FY20, 98.9% of reported activities addressed one or
more CCS Act objectives. In FY19, 76.2% of CCS activities reported addressing more than one CCS Act
objective, and in FY20, 76.8% of CCS activities reported more than one objective. The mean number of
CCS Act objectives addressed per activity was 3.5 for both FY19 and FY20. Just as data collection was
the most commonly reported informal goal, so too was collect and analyze data the most common
reported CCS Act objective. No other CCS Act objective was reported for more than half of the CCS
activities in either FY19 or FY20.
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Figure 11. Percentage of CCS Activities Reporting Each Goal Type.
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Figure 12. Percentage of CCS Activities Addressing Each CCS Act Objective.
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Box 7. USDA: Uncovering the Mysteries of Oregonian Lampreys with eDNA

/. TN Not much is known about the population
' size and distribution of the native lampreys
that exist in Oregon’s coastal watersheds,
but Environmental DNA (eDNA) may hold
the answers. eDNA is organismal DNA found
in the environment that originates from an
organism’s skin or waste, and can be an
important method in monitoring or
detecting rare or invasive species.
Traditional monitoring methods, like
electrofishing or redd (a gravel nest created
by a spawning fish) counts, can be labor
and time intensive. For the untrained eye, it
may also be difficult to distinguish between
the various kinds of lamprey larva. To help

— increase our knowledge base about
lampreys and create population distribution maps, U.S. Department of Agriculture, Forest Service recruited
citizen scientists to collect water samples containing eDNA at over 100 sites in various watersheds around
Oregon. The project is establishing a network of citizen scientists and testing and refining techniques for
obtaining eDNA samples at field sites. The project also served as an important step forward in fish
conservation and provides critical data and information to those conducting restoration and protection
activities within the watershed.

https://sloughvolunteers.wixsite.com/website/home

Image: USDA Forest Service
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Types of Submissions Sought in Crowdsourcing and Citizen Science Activities

Submission type refers to what agencies requested that CCS activity participants deliver (if anything).
In FY19, 83 of 88 (94.3%) CCS activities involved participants providing contributions or tangible
deliverables; in FY20, 88 of 95 (92.6%) CCS activities involved participants providing contributions or
tangible deliverables. Activities could involve multiple types of submissions: In FY19, 70.4% of activities
accepted more than one submission type with a mean number of 2.2, and in FY20, 67.3% of activities
reported more than one submission type with a mean of 2.1. The two most common types of
submission in both FY19 and FY20, requested in more than 50% of reported activities, were data or
observations collected by participants and information on location or geospatial coordinates (Figure 13).

Figure 13. Percentage of CCS Activities Reporting Each Submission Type by Fiscal Year.
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Participation in Federal Crowdsourcing and Citizen Science Activities

CCS activities, by their nature, seek participation from members of the general public. For many CCS
activities, the number of participants is difficult to count, but of the 88 activities that took place in FY19,
65 reported the number of participants,® with a median number of 150 and a maximum of 200,000. For

% Only activities that reported the number of individual participants were included for these and the FY20
analyses. This excluded a small group of activities that reported a range of participants, the number of teams
that participated, or reported multiple kinds of participants in a way that could not be summed.
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the 95 activities that occurred in FY20, 67 reported the number of participants; the median number was
200 and the maximum was also 200,000.

Some CCS activities require direct participation by the public at a specific location, others are carried
out entirely via the internet, and some involve a hybrid of both on-the-ground and virtual participation.
Activities that took place exclusively in one or more physical locations with no virtual component were
the most common for both FY19 and FY20 (Table 8).

Table 8. Percentage of CCS Activities Reporting Each Location Type.

Location Type FY19 FY20
Physical location(s) 43.2% | 42.1%
Virtual activity 25.0% | 28.4%
Combination of both physical locations and virtual activities 31.8% | 29.5%

Although CCS activities that focused on particular physical locations were more numerous than virtual
activities, virtual activities had a higher number of participants in both FY19 and FY20 (Table 9).

Table 9. Yearly Mean and Median Participants by Location Type.

Location Type FY19 FY19 Median FY20 FY20 Median
Maximum Participants Maximum Participants
Participants Participants
Physical location(s) 60,000 95 65,000 80
Virtual activity 60,000 806 70,000 762
Combination of both physical 200,000 170 200,000 150
locations and virtual activities

CCS activities focusing on specific locations took place throughout the United States (Figure 14Figure).
Different agencies had particularly strong presences in particular regions: USDA CCS activities made up
the majority of those that took place in the Four Corners States, most EPA activities occurred in the
eastern half of the country, and most NOAA activities took place in coastal regions.
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Figure 14. Map of CCS Activity Locations. Some activities listed multiple locations, in which case all reported
locations are marked on the map.
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Different types of activity—on-the ground versus virtual—also differed in the types of submission sought
(Figure 15).

Virtual activities tended to seek participants processing data or other materials provided by the agency,
whereas activities occurring at or focusing on particular locations were more likely to seek data or
observations collected by participants.

CCS activities involved many different kinds of participants in FY19 and FY20. Approximately half of all
activities sought out participation by a specific group defined by age or educational level (Figure 16). Of
those that did intend to reach a particular group, almost a third sought out participation from groups
other than the categories listed in the survey used to gather information about CCS activities from
agencies. All of those that intended to reach other groups also intended to reach at least one group
listed in the survey.

Of the specific groups, adults not affiliated with higher education—or those who were not students or
employees of college and universities—was the most common intended group in both years,
accounting for 25.0% of activities in FY19 and 25.3% of activities in FY20.
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Figure 15. CCS Activity Submission Type by Location Type.
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Box 8. DOC: Saving Turtles (and Others) From Nurdles

A water bottle. A lunch container. The ocean. All of these have
something in common—nurdles. Nurdles are the small plastic
pellets that serve as the building blocks for all of the plastics we
use in our everyday lives. Nurdles caught the attention of
researchers at the Mission-Aransas National Estuarine Research
Reserve in 2018 when a large number of pellets washed up on
the Mustang and North Padre Islands in Texas. Nurdles can be
ingested by animals because they look like food, and may serve
a double risk because they absorb chemicals from their
surroundings. The Reserve now runs the Nurdle Patrol—a
program that has involved over 2,300 citizen scientists in
gathering information about where the nurdles are located and
how to remove them, and advocating for policy changes that reduce the amount of plastic that reaches the
ocean. By the end of 2020, over 6,600 Nurdle Patrol surveys had been completed at more than 3,000 sites
across the United States. Ninety partner organizations have helped to organize volunteers to gather nurdle
data on their coastlines, lakeshores, and river banks. Citizen scientists enter their nurdle data into a database
that creates a color coded Nurdle Patrol map to describe nurdle occurrence and concentration. This data can
help to guide cleanup efforts, inform future research about the impact of plastic on the environment, and
create insights about possible sources of pollution.

www.NurdlePatrol.org

Image: Mission-Aransas National Estuarine Research Reserve
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Figurel6. Groups Defined by Age or Educational Background for CCS Activities.
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In addition to information on age or educational background, information was sought on whether a
CCS activity specifically sought urban or rural participants and whether the activity sought to engage
economically disadvantaged participants (Figure 17). Just over half of all activities in both years that
answered this question reported emphasizing rural populations, while just under half reported
emphasizing urban populations.

Figure 18 shows the percentage of CCS activities in each year that reported targeting specific historically
underrepresented populations. In FY19 and FY20, 65.9% and 67.4% of activities, respectively, reported
no specific intended underrepresented populations as participants. In both years, indigenous
populations were the most commonly targeted underrepresented population, accounting for 23.9% of
CCS activities in FY19 and 23.2% in FY20.

Partnerships with Other Organizations

For many CCS activities, the sponsoring agency or office partnered with other Federal or non-Federal
entities. In both FY19 and FY20, the median number of partners per CCS activity was 3, but some events
had as many as 52. In both FY19 and FY20, about a quarter of reported CCS activities had at least one
Federal partner, while just over half had at least one non-Federal partner (Figure 19). Academic
institution, nonprofit organization, and other were the most commonly selected options for non-Federal
partner types, while private industry partners were less common. Other partners most commonly
included State, Tribal, or foreign government agencies.

Partners provided a wide variety of contributions and services (Figure 20), the most common of which
was personnel.
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Figure 17. Groups Defined by Economic Status and Urban/Rural Setting for CCS Activities.
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Figure 18. Historically Underrepresented Populations Targeted by CCS Activities.
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Box 9. DOI: Lending a Hand with Aquatic Insect Monitoring in Grand Canyon

Aquatic insects are commonly used to gauge the
health of streams and river ecosystems. Knowing
the abundances and diversity of aquatic insects in a
stretch of river is important to understanding river
health and how rivers are affected by structures
such as dams. Sampling aquatic insects on a larger
river over long periods of time can be difficult with
only a few people, especially on the 250 miles of the
Colorado River flowing through Grand Canyon.
However, this can be achieved by working with
people who are on the river every day. Since 2012,
the U.S. Geological Survey (USGS) has been
collaborating with river guides, private boaters, and
educational groups to collect adult aquatic insects. These citizen scientists have generated an impressive
quantity of samples and data that have assisted USGS scientists in monitoring the Colorado River ecosystem
and its response to flow management from dams, particularly Glen Canyon Dam. Results demonstrate that
the abundance and diversity of aquatic insects in the Colorado River is constrained by hydropower
production at Glen Canyon Dam. This project led to a change in flow management policies at Glen Canyon
Dam starting in 2018. Specifically, during times when hydropower demands were lowest, flow releases were
adjusted to try to enhance aquatic insect abundance and diversity - known as “bug flows” - that are meant
to improve the health of the Colorado River ecosystem.

https://www.usgs.gov/centers/southwest-biological-science-center/science/bug-flows-improving-food-web-
health-giving-bugs

Image: David Herasimtschuk/Freshwaters Illustrated/USGS

Figure 19. Percentage of CCS Activities with at Least One Partner of Given Type.
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Figure 20. Percentage of CCS Activities with at Least One Partner Contribution of Given Type.
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Use of Agency Funds to Support Crowdsourcing and Citizen Science Activities

Agency funds are used to support CCS activities in a variety of ways (Figure 21). In FY19 and FY20, the
two most common agency expenditures were data entry or analysis and contracted services. In addition,
web portal or application development and support and publicity, advertising, outreach, or/and
communications were also widely supported using agency funds.
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Figure 21. Percentage of CCS Activities Reporting Use of Agency Funds of Different Types.

Data entry orfand |
analysis

Contracted services

Web portal or application |
development and support

Publicity, advertising,
outreach, orfand 4
communications

Training 4
Database development -

Purchase or rental of |
equipment

Software development 4

Agency Fund Use

Purchase of consumable |
materials

Federal employee travel 4

Other 4

No agency funds or other
non-employee resources 4
were used

Transportation of |
participants

41%

10% 20% 30%
Percentage of Total Activities by Fiscal Year

—4]1-

40%

Fiscal Year
FY19

B Fr20



IMPLEMENTATION OF FEDERAL PRIZE AND CITIZEN SCIENCE AUTHORITY: FISCAL YEARS 2019-20

Box 10. SI: Traveling Back in Time with the Smithsonian

Since the conception of the Smithsonian’s Transcription Center, thousands of Smithsonian Digital volunteers
have transcribed more than 650,000 pages of field notes, diaries, manuscripts, biodiversity labels, and audio
recordings related to the history of art, science, culture, race, gender, and more as far back as the 16" century.
This information is sourced from collections at the Smithsonian Institution’s National Museum of African
American History and Culture, the Smithsonian Tropical Research Institute, the Smithsonian Institution
Libraries and Archives, and more. Everyday citizens have the opportunity to transcribe records and learn
about important historical occurrences—like the Tulsa Race Massacre from the perspective of one of the first
Black attorneys in Oklahoma—experience the South American grasslands through the reports of USDA
scientists in the 1920s, or listen to a first-hand account of those living in Washington, DC’s Chinatown in the
1930s as the town faced
challenges from major
development  projects. The
Transcription Center was created
to improve the quality of public
engagement and participation in
the digitized collections from

around the Smithsonian while 5—?,’%}."7'{& v
transcribing valuable historical | Bl g e 5 A :,&?n?cw[/i, |
documents for research Frsrches PH bt le, sy Dresic. 4 el

. .. Zrr Scertflics oeadalTal [ . / :
purposes. With digital volunteers g ﬁ/’az e Wrdhes ,//,,m b
transcribing at an average rate of : G e s

/ / C o )
400 pages per day, the stories [N = Jepi UL /6?30,%— ‘ R b
and information locked away in
these collections are being made
more accessible for the public to
enjoy and for researchers to
study.

https://transcription.si.edu/

Image: Notebook of Edward William Nelson, Mexico, October 1892 - April 1893, SIA RU007364, Smithsonian
Institution Archives, Smithsonian Institution.
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Trends in Federal Crowdsourcing and Citizen Science Activities

Unlike PC&Cs, data on Federal CCS activities only goes back to 2017 (the previous edition of this report).
With only 4 years of data, longer-term trends are hard to discern, but the observations presented here
lay the groundwork for future analysis as the amount of information increases over time.

Figure 22 shows the number of agencies conducting CCS activities and the number of CCS activities
conducted under CCS Act authority for each fiscal year since FY17. The total number of reported CCS
activities increased from 67 in FY17 to 95 in FY20. The number of reported activities that occurred under
CCS Act authority also increased steadily from 7 in FY17 (10.4% of reported activities) to 40 in FY20
(52.1% of reported activities), indicating greater adoption of the CCS Act as the designated authority for
CCS efforts over time.

Figure 22. Number of Agencies Conducting Crowdsourcing and Citizen Science Activities and Number of
Crowdsourcing and Citizen Science Activities Conducted by Authority since FY17.
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-+~ Number of Federal Agencies Conducting CCS Activities
The number of independent Federal agencies reporting CCS activities per fiscal year remained
constant, with nine agencies reporting activities for each fiscal year from FY17 to FY20. Table 10 shows
the number of CCS activities reported for each agency, by fiscal year and conducting authority. EPA
reported the largest number of CCS activities for every fiscal year between FY17 and FY20, and shifted
from 0% of their activities being conducted under the CCS Act authority in FY17 and FY18 to 100% in
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FY19 and FY20. USDA was the only agency that saw a decrease in the number of its reported CCS
activities conducted under the CCS Act authority in FY19 and FY20 (eight in both years), relative to
either FY17 or FY18 (13 in FY18).

Table 10. Number of CCS Activities Reported by Federal Agencies from FY17 through FY20. Numbers in
parentheses were conducted under the authority granted by the CCS Act.

Department/Agency FY17 FY18 FY19 FY20

DHS 1| 1@ | 100 | 2(0)
poC 11(1)] 11(1) | 142) | 15(2)
DOE 10| 100 | 1(1) | 1(2)
Dol 10 (0)] 11(1) | 12(1) | 11(0)
EPA 16 (0)| 16 (0) | 16 (16)| 19 (19)
HHS 5(0) ] 6(0) | 133)| 14(3)
NASA 7(5)| 8(6) | 8(6) | 9(7)
sl 13(0)[ 14(0)| 9(0) | 9/(0)
USDA 3(0) [16 (13)] 14(8) | 15(8)
Total 67 (7) 84 (22) 88(37) 95 (40)
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Federal Prize Competitions and Citizen Science Activities COVID-19 Response

Through partnerships with academia, industry, and other government organizations, Federal agencies
have been able to effectively and rapidly scale PC&C and CCS activities, leveraging open innovation to
fight the spread of COVID-19 and addressing related issues. Six PC&C activities and one CCS activity
included in this report were specifically designed and implemented in response to COVID-19 (Table 11).
These activities—sponsored by DOD, HHS, NASA, and DOC—addressed challenges related to the
pandemic ranging from the shortage of resources at hospitals, including ventilators, to the effective
sharing of public health information, to the mental health effects of social isolation when practicing
physical distancing, to the real-time forecasting of the infectious disease.* Activities also involved
citizen scientists and solvers to track and project the spread of the virus by using Earth observation and
other open data, to develop exposure notification systems to limit the spread of the virus, and to better
understand health outcomes related to infection by using synthetic health records and machine

learning (ML).*"
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HHS: A Community Approach to Predicting COVID-19
f S

The largest scale real-time epidemic forecasting
initiative to date runs on the power of
crowdsourcing and citizen science. Since 2016,
the Centers for Disease Control and Prevention’s
(CDC) Epidemic Prediction Initiative (EPI) has
published influenza forecasts, data, and code
contributed by participating groups. The EPI was
then expanded to other potentially epidemic
illnesses, including dengue fever, West Nile Virus,
and, since March 2020, COVID-19. Now, the CDC
is able to provide citizen scientists and academic
research groups access to authoritative, up-to-
date datasets of COVID-19 statistics. Researchers

can then contribute their forecasting models, which are also usually made publicly accessible. Every week,
the CDC aggregates models that have been submitted in the preceding week and publishes a single ensemble
forecast that synthesizes predictions of COVID-19 cases, hospitalizations, and deaths. The EPI has limited
duplicative efforts while enabling public health officials to make informed policy decisions by easily
comparing forecasts and their underlying data within a single framework. The current COVID-19 Forecast
Hub, the webpage used to provide public access to forecasting models, includes predictions provided by over
50 international research groups.

https://predict.cdc.gov/; https://covid19forecasthub.org/

36

37

Please refer to the referenced appendix for additional details of these activities. Not all activities responding
to the COVID-19 pandemic are included in this report. Only activities that were active during FY19 or FY20 and
that were reported by Federal agencies are included in analyses and appendices; additional activities
responding to the COVID-19 pandemic may have launched since the close of FY20 or may have been
conducted under authorities other than COMPETES or the CCS Act, for which reporting was voluntary.

More information about activities sponsored by DOD, HHS, VA, and NASA that aimed to address the pandemic
can be found at https://www.challenge.gov/blog/july-22-2020-Federal-Crowdsourcing-Community-Responds-
to-the-COVID-19-Emergency/.
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Table 11. List of Prize Competitions and Crowdsourcing and Citizen Science Activities That Reported
Responding to the COVID-19 Pandemic.

Sponsor Activity Authority Appendix
Administration for MENTAL Health Challenge America COMPETES B.11.27
Community Living (ACL), HHS Reauthorization Act of 2010
Food and Drug Veterans' Health Administration America COMPETES B.11.42
Administration (FDA), HHS (VHA) Innovation Ecosystem and Reauthorization Act of 2010

precisionFDA COVID-19 Risk Factor

Modeling Challenge
National Institute of TCATL NIST Organic Act c.21
Standards and Technology
(NIST), DOC
National Institute of TREC-COVID NIST Organic Act C.2.2
Standards and Technology
(NIST), DOC
U.S. Army, DOD XTechCOVID19 Ventilator Challenge | Title 10 U.S.C. 2374a C.3.7
Science Mission Directorate, | International Space Apps COVID-19 | 1 U.S.C. 20113(e)(NASA C.7.15
NASA Challenge Space Act)
Centers for Disease Control Epidemic Prediction Initiative Crowdsourcing and Citizen D.6.1
and Prevention (CDC), HHS Science Act
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Advancing Agency Missions and Looking Ahead

Federal agencies use PC&Cs and CCS in large part to advance their missions and engage the American
people. These activities enable innovators to assist with data collection and analysis efforts, develop
solutions to challenging problems, and contribute to the important work of agencies. Agencies reported
many ways that PC&C and CCS activities contributed to the advancement of their missions during FY19-
20 in narrative responses to the FY19-20 data call.*® For example, DOE indicated that PC&Cs helped to
spur the development of innovative energy solutions and products, including solar and water power
technologies—helping DOE to meet its imperatives of environmental stewardship and energy
generation aligned with the transition to a global clean energy economy. GSA reported that PC&Cs
enable innovative public-private partnerships to form that transform service to citizens, and HHS
described how PC&Cs help develop solutions to address pressing health issues, including improving the
quality, accessibility, and affordability of health care. USAID indicated that its grand challenges
contribute to the promotion of sustainable international development. Many agencies, including NASA
and DOI, also reported that PC&Cs offered opportunities to educate and inform the public on the work
and missions of their agencies. Overall, numerous activities were reported that engaged innovators to
contribute to the work of Federal agencies.

Similarly, CCS activities were reported by agencies to have offered strong support to the advancement
of agency missions. DOC, DOI, EPA, and USDA, among other agencies, indicated that engaging large
groups of Americans to collect and analyze information enabled an understanding of issues that
contributed to the development of solutions to high-priority problems, including those associated with
the management of resources, protection of wildlife, changes in climate and environment, and the
health of Americans. HHS reported that health information reported by U.S. citizens contributed to the
advancement of its mission to enhance the health and well-being of all Americans by allowing changes
to be monitored more effectively. NASA described how citizen scientists have been involved with
observation and analysis that enables new discoveries. Sl reported that CCS allowed for the collection
and analysis of samples that improve our understanding of the natural world. Many agencies reported
that CCS was also an effective way to educate the public and engage community members.

Looking ahead to future fiscal years, most agencies reporting PC&Cs during FY19-20 indicated that they
will continue to leverage PC&Cs to spur innovation and to develop solutions to important problems.
Several agencies intend to continue PC&Cs active during FY19-20 in future years with subsequent
stages or phases, or by sponsoring particular PC&Cs on an annual basis, noting that future plans are
dependent on funding. For example, the U.S. Army described plans to continue to sponsor prize
competitions to address critical modernization challenges (see Box 4. Army’s xTech Program Prize to
Contract Model); DOE reported using PC&Cs as a means of funding research, development, and
demonstration of renewable energy and desalination technologies; and DOI reported that it continues
to identify topics for competitions to address infrastructure, water availability, and environmental
challenges. Ultimately, Federal agencies will continue to leverage PC&Cs to stimulate innovation,
develop solutions to challenging problems, and advance their core missions.

3 For additional details and specific examples of how PC&Cs and CCS are advancing agency missions, please refer
to entries for specific activities in Appendices B-E.
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Supplementary Tables

Categorical Variables Used for Data Collection and Analysis

The following categorical variables were used for data collection for this report. The categories, or
values, for each variable are listed; these were options in the survey used to collect information. Survey
respondents had the option to specify “Other” in a text box if “Other” was selected.

Table 12. Prize Competitions and Challenges. Other than for the “Agency” variable, categories for variables are
not mutually exclusive.

Variable Categories (Values)

Agency

Name of sponsoring agency and office

Agency Practices
to Support PC&C

Policy or guidance supporting the use of prize competitions and challenges; Contract
vehicle(s) to procure products and/or services for prize competitions and challenges;
Internal communication tools to support prize competitions and challenges; Coordinated
external communications or webpage for prize competitions and challenges; Dedicated,
central prize competition and challenge coordinator; Prize competition and challenge POC
(not dedicated full-time to prize competitions and challenges); Distributed network or
community of prize competition and challenge managers and/or POCs within the agency;
Centralized training and design support for staff conducting prize competitions and
challenges; Centers for interagency challenges in specific topics related to prize
competitions and challenges; Distributed network or community of project managers
and/or resource people within the agency with expertise in prize competitions and
challenges; Other; None or Unknown

Goals of Activity

Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts (ideation); Develop/demonstrate technology
(hardware or software); Education/training; Outreach/information dissemination; Launch
or scale up the use of an enterprise/promote commercialization (including technology
transfer); Build or strengthen a community; Other

Age or Educational
Background

No specific intended group; Pre-k through 8th grade students; 9th-12th grade students;
Undergraduate College/University/Technical students; Master/PhD students; Adult not
affiliated with higher education; Retiree; Small businesses; Large businesses; Other

Justifications for
Using PC&C

Activity required diverse expertise or interdisciplinary collaboration; Sought diverse
and/or innovative solutions; Incentivize a larger number of submissions; Flexibility to
implement project design and achieve project goals; Permitted cost and resource sharing
with Federal and/or non-Federal partners; Develop solutions in a quick timeframe; Most
cost-effective approach; Low risk approach and/or pay-for-performance structure; Less
burdensome to design and execute than alternatives; Identify and work with new
innovators; Engage a specific community; Target audience could not have been reached
through traditional mechanisms; Promote awareness of a specific topic or agency research
area; Previous success with a prize competition; Required by executive policy or
congressional legislation; Other

Outreach
Mechanisms

Social media (e.g., Twitter, Facebook); Email (e.g., listservs); Press release; Live event(s)
prior to the competition; Live video streaming announcement; Partnership with outside
organizations (e.g., private companies, nonprofit organizations, other Federal agencies);
Publicity efforts from vendors/contractors; Posted on challenge.gov; Other
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Variable

Partner
Contributions

Categories (Values)

Prize purse (monetary award); Non-monetary award(s); Purchase of consumable
materials; Purchase or rental of equipment; Transportation of participants;
Publicity/advertising/outreach/communications; Web portal/app development and
support; Database development; Software development; Data entry/analysis; Discovery
and design support; Operations or administrative support; Solution Acceleration; Other

Federal agency of office; State or local government; Academic institution; Nonprofit

T f Partner oS : L2 . .
ypes of Partners organization (excluding academic institutions); Private industry; Other
Tvpes of Proposal or concept, Prototype device or object; Software or computer code; Business or
yp .. commercial development plan; Creative media (e.g., images, videos, podcasts, logos);
Submissions . o
Analysis or visualization of data; Other
Prize purse (monetary award); Non-monetary awards; Federal personnel (FTE); Purchase
of consumable materials; Purchase or rental of equipment; Transportation of participants;
Use of Agency L . o
Funds Publicity/advertising/outreach/communications; Web portal/app development and

support; Database development; Software development; Data entry/analysis; Discovery
and design support; Operations or administrative support; Solution Acceleration; Other

Table 13. Crowdsourcing and Citizen Science. Other than for the “Agency” variable, categories for variables are
not mutually exclusive.

Variable Categories (Values)

Agency Name of sponsoring agency and office
Collection of data or observations; Public outreach or engagement; Education; Create or
Goal Type engage a specific community; Analyzing existing agency data; Digitization of agency-
owned materials; Other
Collect and analyze data; Interpret the results of data; Make discoveries; Enable the
CCS Act Objectives formulation of research questions; Solve problems; Create and refine project design;

Conduct scientific experiments; Develop technologies and applications; No CCS Act
objectives were addressed

Submission Type

Participants submitted data or observations they collected; Submissions included
information on location or geospatial coordinates; Participants processed data or other
materials provided by the agency; Submissions or materials included images; Other

Location Type

Physical location(s); Virtual activity; Combination of both physical locations and virtual
activities

Age or Educational

Pre-K through 8th grade students; 9th-12th grade students; Undergraduate
college/university/technical students; Master/PhD students; Adults not affiliated with

Background . - .

grou higher education; Retiree
Underrepresented | Black/African-American populations; Hispanic or Latino populations; Indigenous
Populations populations; Women and girls; No specific intended group; Other

Economic Status
and Urban/Rural
Setting

Rural populations; Urban population; Economically disadvantaged or recognized low-
income communities

Agency Fund Uses

Purchase of consumable materials; Purchase or rental of equipment; Transportation of
participants; Publicity, advertising, outreach, or/and communications; Web portal or
application development and support; Database development; Software development;
Data entry or/and analysis; Contracted services; Federal employee travel; Training; N/A: no
agency funds or other non-employee resources were used; Other
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Variable Categories (Values)

Federal agency or office; State or local government; Academic institution; Nonprofit

Partner Type L . e . .

yp organization (excluding academic institutions); Private industry; Other
partner Funding; Personnel; Space; Consumable resources; Online support; Other
Contribution Type & » opace; > pport;

Agency has issued agency-wide policy or guidance on the use of CCS; CCS is included in
agency-wide plans; Agency has articulated connections of how the use of CCS activities
support the agency’s mission; CCS integrally or routinely used in agency science products;
Agency leverages existing platforms or tools to conduct CCS activities; Agency uses
internal communication tools to support CCS; Agency carries out coordinated external
communications or maintains a webpage for CCS; Agency has a dedicated, full-time CCS
coordinator; Agency has identified a CCS point of conduct (not dedicated full-time to CCS);
Agency has a distributed network or community of project managers and/or resource
people within the agency with expertise in CCS; Agency provides centralized training and
design support for staff conducting CCS activities; Agency has developed or is in the
process of developing a generic Information Collection Request (ICR) for CCS activities;
Agency offers grant funding to support implementation of CCS; Not applicable (N/A) or
unknown

Agency Practices
to Support CCS

Federal Departments, Independent Agencies, and Agencies within Departments That
Reported Activities in FY19 and FY20
Table 14. List of Federal Departments, Independent Agencies, and Agencies within Departments (referred

to as Sponsoring Agencies or Sponsoring Offices or Components, as appropriate) That Reported PC&Cs in
FY19 and FY20 Conducted under COMPETES and Other Authorities.

Sponsoring Office or COMPETES Other COMPETES Other

Sponsoring Agenc
P Ing Agency Component FY19  FY19  FY20  FY20

Commodity Futures Trading

. LabCFTC v
Commission

Department of Commerce National Institute of Standards v y y
and Technology

Department of Commerce U.S. Patent and Trademark Office v

Department of Defense Air Force v v

Department of Defense Army v v v v
Def A R h

Department of Defense € gnse dvanced Researc v v
Projects Agency

National Geospatial-Intelligence

Department of Defense v v
Agency
Department of Defense Under Secretary O.f Defe.znse v v
Research and Engineering
Department of Energy Energy Efficiency and Renewable v v
Energy
Department of Energy Energy Programs v v
Department of Energy Office of Technology Transitions v
Department of Energy Solar Energy Technologies Office v v
Department of Energy Under Secretary for Energy v v
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Sponsoring Agency

Sponsoring Office or
Component

COMPETES Other COMPETES Other
FY19

Department of Energy Water Power Technologies Office v
Department of Health and Administration for Community
Human Services Living
Department of Health and Agency for Healthcare Research v
Human Services and Quality
Department of Health and Centers for Disease Control and v
Human Services Prevention
Centers for Disease Control and
Department of Health and Prevention, National Center for
Human Services Chronic Disease Prevention and
Health Promotion
Department of Health and
Department.of Health and Human Services, Office of the v
Human Services . .
Chief Technology Officer
Department'of Health and Food and Drug Administration v
Human Services
Department of Health and Health Resources and Services v
Human Services Administration
D fH h . .
epartment.o ealthand National Institutes of Health v
Human Services
Department'of Health and Office of the Secretary v
Human Services
Department of Homeland Science and Technology
Security Directorate
Department of Labor Vet.er.an Emplgyment and
Training Service
Department of the Interior Bureau of Ocean Energy
Management
Department of the Interior Bureau of Reclamation v
Department of the Interior Office of the Secretary v
Department of the Interior Unltgd States Fish and Wildlife v
Service
Department of Transportation Office of the Secretary v
Environmental Protection Office of Air and Radiation
Agency
Environmental Protection Office of Research and v
Agency Development
Environmental Protection Office of Water
Agency
Environmental Protection . .
v ! Region 7 - Kansas City
Agency
General Services Administration | GSAIT v
General Services Administration | Office of Government-wide Policy v
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Sponsoring Office or COMPETES Other COMPETES Other

Sponsoring Agenc
P gAgency Component FY19  FY19  FY20  FY20

National Aeronautics and Space | Aeronautics Research Mission v v
Administration Directorate
Nat|<.)n.al Aeronauncs and Space Centers and Facilities v
Administration
Nat|<.)n.al Aeronautlcs and Space Glenn Research Center v v
Administration
Nati A i

at|<.>n.al eronautlcs and Space Headquarters v
Administration
National Aeronautics and Space |Human Exploration and v v
Administration Operations Mission Directorate
Nat|c'>n'al Aeronautms and Space Mission Support Directorate v v v
Administration
Nat|c'>n'al Aeronautms and Space Office of STEM Engagement v v
Administration
Natlc?n.al Aell'onautlcs and Space Science Mission Directorate v v v
Administration
National Aeronautics and Space | Space Technology Mission v v
Administration Directorate
National Science Foundation Office of Integrative Activities v v
Office of the Director of National | Intelligence Advanced Research v v
Intelligence Projects Activity
Small Business Administration Office of Investment and v v

Innovation

S.A for | i
U.S. Agency for International Overseas Y Y
Development
U.S. Agency for International Peru Environment and v
Development Sustainable Growth Office
U.S. Agency for International Washington v v
Development

Table 15. List of Federal Departments, Independent Agencies, and Agencies within Departments (referred
to as Sponsoring Agencies or Sponsoring Offices or Components, as appropriate) That Reported CCS
Activities in FY19 and FY20 Conducted under the CCS Act and Other Authorities.

CCs
Sponsoring Agency Sponsoring Office or Component Act Act
FY19 FY19 FY20 FY20

Other 88 Other

Department of Forest Service v v
Agriculture
Department of .
P Marketing and Regulatory Programs v v

Agriculture
D f . .

epartment © Natural Resources and Conservation Service v v
Agriculture
D f

epartment © Research, Education, and Economics v v
Agriculture
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ccs ccs
iy SHET s

FY19 FY19 FY20 FY20

Other

Sponsoring Agency

Sponsoring Office or Component

Department of
Commerce

National Oceanic and Atmospheric Administration

Department of Energy

Under Secretary for Science

Department of Health
and Human Services

Centers for Disease Control and Prevention, National
Center for Emerging and Zoonotic Infectious Diseases
and the National Center for Immunization and
Respiratory Diseases

Department of Health
and Human Services

Centers for Disease Control and Prevention, National
Institute for Occupational Safety and Health

Department of Health
and Human Services

Department of Health and Human Services, Office of the
Chief Technology Officer

Department of Health
and Human Services

National Institutes of Health

Department of
Homeland Security

Federal Emergency Management Agency

Department of the
Interior

National Park Service

Department of the
Interior

U.S. Geological Survey

Environmental
Protection Agency

Office of Land and Emergency Management

Environmental
Protection Agency

Office of Research and Development

Environmental
Protection Agency

Office of Water

Environmental
Protection Agency

Region 1 - Boston

Environmental
Protection Agency

Region 2 - New York

National Aeronautics
and Space
Administration

Human Exploration and Operations Mission Directorate

National Aeronautics
and Space
Administration

Science Mission Directorate

National Aeronautics
and Space
Administration

Space Technology Mission Directorate

Smithsonian . . . .

- Conservation Biology Institute/National Zoo
Institution
Smithsonian . .

N National Museum of Natural History
Institution
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CCs

Sponsoring Agency Sponsoring Office or Component Act Act
FY19 FY19 FY20 FY20

Other S Other

Smithsonian . .

. National Zoological Park v v
Institution
Smithsonian . . . . .

- Smithsonian Conservation Biology Institute v v
Institution
Smithsonian . . .

L Smithsonian Environmental Research Center v v
Institution
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Appendix A. Analysis of Federal Prize Competitions and Challenges and
Crowdsourcing and Citizen Science Activities: Fiscal Years 2019-20
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Introduction

The FY19-20 report on Federal Prize Competitions and Challenges and Crowdsourcing and Citizen
Science Activities reflects a significant shift from previous years in how information was gathered from
sponsoring agencies. Since FY13, agencies responded to questions about the nature of their activities—
goals and objectives, partnerships with other organizations, etc.—mostly in the form of narrative text.
Because this approach allowed respondents to describe their activities in their own terms rather than
standardized answers, it limited the ability to look for larger-scale trends and relationships over time
among agencies and between activities. For the FY19-20 report, data were collected using an online
survey that retained many of the narrative responses, which allowed agencies to describe activities in
their own words, but also included numerous standardized responses for both quantitative variables
(e.g., number of submissions) and categorical variables (e.g., types of partners).

The new approach enabled more effective visualization of the goals, objectives, participation, and
partnerships of prize competition and challenge (PC&C) events and crowdsourcing and citizen science
(CCS) activities as presented in the main body of this report. In addition, the new approach made it
possible to visualize how agencies differed in their use of PC&C and CCS activities in FY19-20 and the
role of external partners in the federally sponsored events. The purpose of this appendix is to provide
an initial impression of such relationships. Due to the large volume of information collected, only
selected relationships (focusing on differences among agencies and the roles of partners) are explored
and presented. The results reported here are based only on the data collected as part of the PC&C and
CCS report. On their own, they can only suggest possible relationships; however, they do provide a
useful indicator to pursue more rigorous analyses of why agencies differ in their use of PC&C and CCS
activities and how to engage partners effectively in such events.

Limitations to This Analysis

As part of the data collection framework for PC&C and CCS activities, respondents were asked to
provide information on variables like activity goals, types of partners, and the nature of submissions
(Tables A-1 and A-2) that were composed of multiple, non-exclusive categories (i.e., respondents could
choose multiple goals, partners, and submissions types as appropriate for a given activity). The
immediate aim of collecting these data was to characterize the nature of PC&C and CCS activities across
the Federal Government. However, the same data also provide the opportunity to answer questions
about how the different aspects of PC&C and CCS activities interact with each other. For example, do
PC&C activity goals differ among agencies? Do the types of partners and their contributions differ for
PC&C projects with different goals? Is the identity of participants in CCS activities related to the goals
of the activities?

A-2



IMPLEMENTATION OF FEDERAL PRIZE AND CITIZEN SCIENCE AUTHORITY: FISCAL YEARS 2019-20

Table A-1. Categorical Variables Used Table A-2. Categorical Variables Used to
to Characterize PC&C Activities Characterize CCS Activities

Agency Agency

Goals of Activity Goals of Activity

Agency Practices to Support PC&C CCS Act Objectives

Justifications for Using PC&C Nature of Submissions

Types of Submissions Intended Participants

Types of Partners Emphasized Demographic Groups

Partner Contributions Engagement of Underrepresented Groups

Outreach Mechanisms Types of Partners

Intended Participants Partner Contributions

Use of Agency Funds

To explore for potentially interesting relationships, categorical variables were analyzed based on their
intersection (Table A-3) that record the number of activities that share particular traits (e.g., frequency
of occurrence). These intersection tables provide a means of identifying the most and least frequent
coincident categories of the two variables being compared. For example, Table A-3 shows that 69 (of
172) PC&C activities reported in FY19-20 had a goal to Generate innovative ideas, designs, or concepts
and also had a Federal agency or office as a partner.

Table A-3. Example of a Two-way Contingency Table Relating PC&C Activity Goals (Rows) and Types of
Partnering Organizations (Columns).

Nonprofit Other
State or Organization  Federal  (none of
Local Academic Private (non- Agency the

Government Institution  Industry Academic) or Office  above)

GerTerate innovative ideas, 6 13 57 30 69 30
designs, or concepts

Develop or demonstrate 5 10 30 2 60 26
technology

Build or strengthen a community 4 10 11 28 50 33
O.utrea.ch qr information ) 8 10 20 33 17
dissemination

Education or training 0 9 14 15 28 22
Launch or scale up the use of an

enterprise/promote 0 6 6 17 12 39
commercialization

Improve a process, procedure, or

service carried out by the 3 5 5 3 29 9
sponsoring agency

Other (none of the above) 9 6 17 11 12 17

High (or low) values in the intersection tables are informative regarding which properties most
commonly (or most rarely) coincide. For example, the intersection of generate innovative ideas, designs,
or concepts and Federal agency or office (69 reported PC&C activities) indicates that activity sponsors
work with Federal partners in activities intended to generate novel ideas.
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Prize Competitions and Challenges
Analysis by Federal Agency

Agencies and Goals of Prize Competitions and Challenges

Differences among the missions and authorities of Federal agencies may be reflected in their goals for
PC&Cs. The most common goal for PC&Cs in FY19-20 across all agencies was to generate innovative
ideas, designs, or concepts, followed closely by develop or demonstrate technology and build or
strengthen a community (Figure A-1).
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Figure A-1. FY19 and FY20 Prize Competition Goal Types Reported by Sponsoring Agencies. 3%

Generate innovative
ideas, designs, or 4
concepts

Develop or
demonstrate
technology

Build or strengthen |
a community

Percentage
Outreach or _'[l]]q-ﬁg

information = 14% 17% 24%

o . . \
& dissemination T5%
l—
-] 50%
3
Education training = 25%,
0%
Launch or scale
up the use of
an enterprise =
or promote

commercialization
Improve a process,

procedure, or
service carried out = 33% 21% 14%
by the sponsoring
agency
Other 4 16% 8% 17V% 14% 8% 0% 0% 18%

T T T T T T L] T L
MASA DOC DOl USAID HHS Other DOE EPA  DOD
Agencies

Sponsoring Agency

¥ “Other Agencies” in this and all other tables referring to PC&C activities include those departments and agencies
reporting fewer than five total activities during FY19 and FY20. These are CFTC, DHS, DOL, DOT, GSA, NSF, ODNI,

and SBA.
40 Allintersection tables are presented with row totals increasing from bottom to top and column totals increasing

from left to right in order to highlight the relative frequency of relationships between the values of the depicted
categorical variables.
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Agencies and COMPETES Act Justifications for Using a Prize Competition or Challenge

The America COMPETES Act of 2010 lists a number of justifications for Federal agencies to use PC&Cs to
advance their missions (Figure A-2). The most commonly reported justifications for using PC&Cs
reported overall in FY19-20 were sought diverse or innovative solutions, followed by identify and work

with new innovators and promote awareness of a specific topic or agency research area.

Figure A-2. Justification for Using Prize Competitions in FY19 and FY20 Reported by Sponsoring Agencies.

Sought diverse and or |

innovative solutions

Identify and work with new |
innovators

Promote awareness of a
specific topic or agency =
research area

Incentivize a larger number of |
submissions

Flexibility to implement
project design and achieve =
project goals

Low-risk approach and or pay-
for-performance structure

Activity required diverse

collaboration

Develop solutions in a quick
timeframe

Previous success with a prize |
competition

Target audience could not
have been reached through =
traditional mechanisms

Prize Competition Justification

Most cost-effective approach =

Less burdensome to design and
execute than alternatives

Permitted cost and resource
sharing with Federal or non- =
Federal partners

Other =

Required by executive policy |
or congressional legislation

expertise or interdisciplinary =/

Engage a specific community =1/

33%. 13% 8% 0% 17% 17% 29% 33%

31% 29% 25% 27%

11% 25% 27%

22% 17% 26% 8% 33% 21% 7%

33%

11% 3% 6% 8% 9% 0% 2% 7% 0%

0% 3% 0% 0% 0% 8% 7% 0% 0%

L] L] L] Ll L) L] L] Ll L]
EPA USAID NASA DOl DOD Other HHS DOC DOE
Agencies

Sponsoring Agency
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Agencies versus Partner Types

More than half of all PC&C activities reported in FY19-20 were carried out in conjunction with at least
one partner, and the variety of partnering organizations was quite diverse (Figure A-3).

Figure A-3. FY19 and FY19 Partner Types Reported by Sponsoring Agencies.

Fedderal Asency or Percentage
edera get;:f::i;:-e_ 17% 14% 2006 204 2904 100%

T5%
Private Industry | /4396 12% 9% 0% 25% 7% 40% 11% 0% 7%
50%
&
= Other= 206 0% 9% 3% 0% 29% 17'%. 0% 2504 25%
E Nonprofit 0%
Organization _|
5 (excludingacademic ] 2% 0% 6% 3196 0% 2096 14% 22% 0% 209

Institution)

Academic Institution 14% 6% 0% 11% 0% 21% 9% 3% 0% 0%

Stateorlocal J o900 1906 306 0% 0% 0% 0% 0% 0% 119%

Government

L | | | I | | | | ] | | L 1
DOC DOD DOl HHS DHS DOE MASA USAID Other EPA
ApEncies

e ]

Sponsoring Agency

Analysis of Partnerships

Partner Types versus Goals

Federal agency or office is the most common partner type (Figure A-4). This lower level of Federal
partnership in activities seeking commercialization as a goal may reflect restrictions on the ability of
U.S. Government entities to invest in commercial enterprises.
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Figure A-4. FY19 and FY20 Goal Types by Partner Type.
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Partner Types versus Partner Contribution

Agencies turn to partners to contribute a variety of resources and services when carrying out PC&C
activities (Figure A-5); identifying what kinds of partners make what kinds of contributions may help
Federal sponsors optimize external collaborations. The two most common partner contributions
overall are publicity, advertising, outreach, and/or communications and Discovery and design support.
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Figure A-5. FY19 and FY20 Partner Contributions by Partner Type.

Publicity, advertising,

outreach, and/or 6 8 10
communications
Discovery and design |
support 5 5 10
Other = 1 2 2
Solution acceleration = 5 5 8 10 12 4
Operations or |
administrative support 5 4 1 10 11 9
a
e Non-monetary award = 1 1 0 8 12 10
c
.2
E Software development = 3 4 0 9 1 2
£
c
S Prize purse 0 0 0 1 4 14
|
=
E Database development = 1 3 0 9 2 2
o
Web portal or app |
development and support 3 0 0 1 S 2
Purchase of consumable
materials 1 3 1 6 0 0
Data entry/analysis = 1 0 0 1 5 2
Transportation of |
participants 0 0 0 1 0 4
Purchase or rental of
equipment il 0 0 0 - 0 0
] L] ] | | 1] |
Other  Academic State Private  Nonprofit  Federal
Institution  or Local Industry Organization Agency or
Government (excluding  Office
Academic
Institution)
Partner Type

A-9

Count
40

30
20

10



IMPLEMENTATION OF FEDERAL PRIZE AND CITIZEN SCIENCE AUTHORITY: FISCAL YEARS 2019-20

Summary of Relationships in Prize Competitions and Challenges

Overall, dissection of the available information on Federally-sponsored PC&C activities in FY19-20
indicates that most agencies use them for a similar array of purposes and work with a similar variety of
partners. However, exceptions to the general relative patterns above may suggest how agencies’
missions influence the ways in which they use PC&Cs and with whom they partner.

With respect to agency-specific goals and justifications for using PC&Cs, most of the deviations were
due to particular agencies avoiding certain categories rather than favoring a select few. For example,
HHS did not use PC&C approaches to increase submissions, and DOI did not use them to provide
flexibility. These results do not mean that PC&C activities did not provide these benefits for these
agencies, but rather that these were not the reasons reported by agencies for choosing the PC&C
approach.

Similarly, the intersection between partner type and partner contribution provided more insight on
negative relationships than strong positive relationships—i.e., where Federal agencies do not turn for
particular needs rather than identifying particular types of partnering organization that deliver specific
types of help. For example, an interpretation of the FY19-20 data suggests it is more common for an
activity sponsor seeking support for discovery and design to partner with another Federal agency rather
than another partner type such as private industry or an academic institution. There was also a high
frequency of unspecified “other” contributions, suggesting that a significant number of partnerships
serve to provide very specific contributions that were not captured in the survey used to collect the
data, which was designed to be broadly applicable.
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Crowdsourcing and Citizen Science

Analysis by Federal Agency

Agencies and Goals of Crowdsourcing and Citizen Science Activities

As was the case for PC&C activities, Federal agencies can have different goals for CCS activities (Figure
A-6). The single most commonly reported goal in the FY19-20 period was the Collection of data or
observations, closely followed by Public outreach or engagement, Education, and Create or engage a
specific community.

Figure A-6. CCS Activity Goal Types by Sponsoring Agency.*
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4 “Other Agencies” in this and all other tables referring to CCS include those departments and agencies reporting
fewer than five total activities during FY19 and FY20. These are DOE and DHS.
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Agencies and CCS Act Objectives of Crowdsourcing and Citizen Science Activities

The CCS Act of 2017 lists a number of objectives for CCS activities that can benefit the sponsoring
agencies (Figure A-7). The most commonly reported objective in FY19-20 was Collect and analyze data,
followed by Interpret the results of data. Several agencies appear to favor additional objectives,
including the Smithsonian Institution (Make discoveries), DOI (Enable the formulation of research
questions), and HHS (Develop technologies and applications).

Figure A-7. CCS Act Objectives by Sponsoring Agency.
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Agencies and Participation by Different Populations

For the FY19-20 report, Federal agencies were asked whether the CCS activities they sponsored were
aimed at historically underrepresented groups (Figure A-8), groups defined by age or educational
background (Figure A-9), and groups defined by economic status and urban/rural setting (Figure A-10).

Overall, all Federal agencies carrying out CCS activities in the FY19-20 reporting period worked to
attract a diversity of participants, with some activities aimed at particular populations based on age or
education (e.g., events specifically aimed at university undergraduates or high school students).
Responses to demographic questions were voluntary, so a result the sample size of activities reporting
this information was small.
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Figure A-8. Historically Underrepresented Groups Targeted by CCS Activities versus Sponsoring Agency.
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Figure A-9. Groups Defined by Age or Educational Background versus Sponsoring Agency.
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Figure A-10. Groups Defined by Economic Status and Urban/Rural Setting versus Sponsoring Agency.
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Partner Types versus Agencies

To achieve various goals and objectives, Federal agencies work with a variety of different types of
partners to carry out CCS activities (Figure A-11). It appears that DOI often works with Federal agencies
(whereas EPA works with Federal agencies relatively less often). In addition, HHS works with nonprofit
organizations relatively less often than either NASA or the Smithsonian Institution. Other relationships
that are notable include USDA’s proclivity to work with academic institutions and the Smithsonian
Institution’s tendency to work with nonprofit organizations, both of which may reflect the nature of
those two Federal agencies: USDA has close, cooperative ties to university agriculture programs,
including extension services, and the Smithsonian’s mission to interact with the public through its
museums may favor working with nonprofit organizations.

Figure A-11. CCS Activity Partner Type by Sponsoring Agency.
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Analysis of Partnerships

Partner Types versus CCS Activity Goals

Collection of data or observations was the single most commonly reported goal, and the most common
partnership for activities with this goal was with the Other partner type, despite the large number of
activities sharing this goal and partner type (Figure A-12). The prevalence of the Other partner type
category leaves the nature of the identified relationship ambiguous.

Figure A-12. CCS Activity Partner Type by Activity Goal Type.
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Partner Types versus CCS Act Objectives

Analogous to the involvement of different types of partners depending on the goal of a CCS activity,
different objectives as described in the CCS Act of 2017 may be better served by or draw the attention
of different types of partners (Figure A-13). In this intersection, the most frequent relationship observed
occurred in activities where nonprofit organizations were partners and the objective was to collect and

analyze data.

Figure A-13. CCS Activity Partner Type by CCS Act Objective.
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Partner Types versus Partner Contribution

The most common contribution made by partners to federally sponsored CCS activities in the FY19-20
reporting period was Personnel, who were provided mostly by Nonprofit organization and Academic

institution categories (Figure A-14).

Figure A-14. CCS Activity Partner Contribution Type by Partner Type.
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Summary of Relationships in Crowdsourcing and Citizen Science Activities

As was the case for PC&C activities, most Federal agencies in the FY19-20 reporting period used CCS
activities to achieve similar goals and objectives. In addition, there is likely not enough data on activities
from FY19-20 to indicate whether Federal agencies differ in the groups—historically underrepresented
populations, groups with different ages and educational backgrounds, and groups defined by economic
status and rural/urban setting—they aimed to include.

There is evidence that agencies work with particular types of partners to achieve specific goals, but
exactly which goals and what types of partners is ambiguous because intersections involving
unspecified “other” partner types or unspecified “other” goals occur frequently.

An important caveat that limits the interpretation of CCS activities is the relatively small size of the
available data set. Although the total number of CCS activities reported for FY19-20 was 97, many
agencies reported fewer than 10 total activities and many did not provide answers to voluntary
questions in the data collection survey, which resulted in small sample sizes when breaking down the
data by agency. Additional relationships may be revealed in the future as the total pool of Federal CCS
activities expands over time. In addition, many activities reported partners and goals of types that were
not available in the standard survey responses (i.e., “other”). Future data collection may benefit from
adding a wider variety of options informed by the Federal CCS Community of Practice and by the open-
form text responses about partnerships submitted in the FY19-20 reporting period.
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Appendix B. Prizes and Challenges under the COMPETES

Reauthorization Act of 2010

This Appendix provides agency-submitted summaries of prizes and challenges conducted in FY19 and
FY20 under the prize authority provided in COMPETES. Please note that agency plans for the upcoming
two fiscal years are notional and subject to the availability of funding. Please also note that funding
estimates in funding tables do not include FTEs and prize purse.
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B.1. Commodity Futures Trading Commission (CFTC)

B.1.1. Project Streetlamp*?

Sponsoring Agency and Office: LabCFTC

Authority: America COMPETES Reauthorization Act of 2010%
Status:

FY19: No activity occurred during FY19

*2 The website for Project Streetlamp is accessible at https://www.challenge.gov/challenge/project-streetlamp/.

“3 Project Streetlamp proceeded under the "Science Prize Competition Act," Section 401 of the American
Innovation and Competitiveness Act, 15 U.S.C. 3719 (2017). This legislation was one of several amendments to
the America COMPETES legislation.
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FY20: Completed

Competition Summary: The mission of the Commodity Futures Trading Commission (CFTC) is to
promote the integrity, resilience, and vibrancy of the U.S. derivatives markets through sound
regulation. LabCFTC is the focal point for the CFTC’s efforts to promote responsible financial
technology innovation and fair competition for the benefit of the American public. In accordance with
Section 401 of the American Innovation and Competitiveness Act, 15 U.S.C. 3719, LabCFTC launched
the Project Streetlamp competition to challenge innovators to develop technology, including artificial
intelligence (Al), and innovative approaches that could help detect foreign entities that are not
registered with the CFTC, but appear to be acting in a capacity that requires CFTC registration. Such
entities are presently catalogued on the CFTCs Registration Deficient (RED) List. The RED List is
intended to generate information that enables members of the public to make more informed
decisions about whether to trade with, or through, these entities. The goal of Project Streetlamp is to
explore how Al and other technologies may help the CFTC maintain a comprehensive, up-to-date RED
List by automating the process of identifying foreign entities for potential inclusion on the list. Al
could be an important component of such a tool, because the technology has the potential to learn
the footprints of actors that are unregistered, but engaged in activity that may require CFTC
registration. For example, key identifying data (e.g., keywords, website data, audience information,
network and outreach, etc.) associated with unregistered entities known to be engaged in activity that
may require CFTC registration could be used to develop a model that is useful for identifying other
unregistered entities engaged in similar activity.

Budget and Resources: Agency staff designed and prepared the competition. Subsequent to launch,
agency staff designed and implemented a social media publicity program. A plaque was purchased to
award the competition winner and time was provided during a public, virtual conference for an award
ceremony and presentation. Apart from the plaque, the agency’s costs were limited to the value of
FTE staffing. The following table indicates the budget and resources to support the activity.

Funding FY19 FY20

Agency Fund Use | None reported | Federal personnel (FTE); Non-monetary award(s)

FTEs None reported | 1.25

Funding Estimate [ None reported [ $125

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts; Develop/demonstrate technology; Outreach/information
dissemination

Problem or Opportunity Addressed: The Registration Deficient (RED) List provides public notice that a
foreign entity is engaged in conduct that requires registration with the CFTC, but has not in fact
registered. The goal of the RED List is to provide information to U.S. customers about foreign entities
that are acting in an unregistered capacity and to help them make more informed decisions about
whether to trade with or through such an entity. Maintaining the RED List currently requires significant
time and effort on the part of CFTC staff. It also depends on identifying entities that should be
investigated for potential inclusion, which is now largely driven by tips and referrals to CFTC staff from
concerned individuals. Technology, including an Al-based tool, could help identify these entities, and
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help automate the process to determine whether such entities, in fact, meet the criteria to be included
on the RED List.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Flexibility to
implement project design and achieve project goals; Less burdensome to design and execute than
alternatives; Target audience could not have been reached through traditional mechanisms

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

S0 1 1 2020-11-17

No Prize Purse Information Reported by Fiscal Year.

Non-Cash Prizes Include: The Project Streetlamp competition winner was publicly recognized and
designated as a CFTC Innovator of the Year. The winner also received a commemorative award
(plaque). The competition winner was invited to present at a public, virtual conference and
participate in a brief ceremony. The competition winner has been offered the opportunity to meet
senior leadership/staff at the CFTC, including the Chairman and LabCFTC Director.

Participants:
FY19: Not applicable
FY20: 2 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Retiree; Small businesses; Large businesses

Participation:

Submissions Open Date [ Submissions Close Date | Number of Submissions

2020-04-21 2020-09-04 2

Solicitation of Submissions: Social media; Email; Press release; Posted on challenge.gov
Submission Types: Prototype device or object; Software or computer code

Submissions: Project Streetlamp sought a tool that utilizes Al and/or other technology to scan public
sources and relevant data to identify foreign entities engaged in activity that the CFTC should
investigate further for possible inclusion on the CFTC’s Registration Deficient (RED) List. A successful
tool was expected to be able to assess foreign entities against the criteria listed in the competition
announcement; generate output with identifying information; be capable of providing a justification
for why any particular foreign entity was identified; and incorporate an archive function that saves
searches and results for future reference and audit purposes. Participants were free to determine the
best approach to create their tool and to deploy it, as well as the format of the output generated. The
announcement specified that the tool’s output could be in any common machine readable format
(e.g., csv, xml, excel).
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Evaluation of Submissions: Upon the close of the competition submission period, each entry was
initially reviewed to confirm that it met threshold submission requirements. Qualified entries were
then forwarded to the judging panel to evaluate entries and determine the competition winner(s). The
evaluation criteria were specified in the competition announcement, and focused on how well the
entry could achieve the defined goals, its user-friendliness, and overall quality. Each element had an
associated maximum point value. In conducting the evaluation, judges determined the points an
entry merited for each element, up to the maximum value specified, and selected a winner based on
the total points scored. The judging panel consisted of three CFTC staff members. The panel was
constituted to include experience and background useful to evaluate competition submissions.

Partnerships: No partners were indicated.

Advancement of Agency Mission: The mission of the CFTC is to promote the integrity, resilience, and
vibrancy of the U.S. derivatives markets through sound regulation. A key element is protecting market
users and the public from fraud, manipulation, and abusive practices. The goal of the RED List is to
provide information to U.S. customers about foreign entities that are acting in an unregistered
capacity and to help them make more informed decisions about whether to trade with or through
such an entity. A comprehensive, up-to-date RED List furthers the agency’s mission to promote
market integrity and protect market users and the public from fraud, manipulation, and abusive
practices.

Plan for Upcoming Two Fiscal Years: There are no current plans for the upcoming two fiscal years.
B.2. Department of Homeland Security (DHS)

B.2.1. Trusted User Interface for Digital Wallets Challenge**
Sponsoring Agency and Office: Science and Technology Directorate
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Launched

Competition Summary: In September 2020, DHS Science and Technology Directorate (S&T) launched
the $25,000 Trusted User Interface (Ul) Digital Wallets Challenge, calling on innovators to design an
easy-to-use and trustworthy Ul that improves the overall user experience (UX) and management of
digital wallet-based credentials. The challenge is in two parts. In the first stage of the challenge,
contestants were judged on the design’s Ul and end-to-end UX. Three finalists were announced at a
virtual community engagement event hosted by S&T on Tuesday, October 27, 2020. At the event,
finalists presented their designs and received feedback from the standards and technical
communities to prepare for stage 2 of the challenge. Federal Government experts and the World Wide
Web Consortium (W3C), a standards group, provided insights and examples about how they are using,

“ The website for Trusted User Interface for Digital Wallets Challenge is accessible at
https://www.challenge.gov/challenge/trusted-user-interface-for-digital-wallets-challenge/ ;
https://www.dhs.gov/science-and-technology/prize-competitions
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and developing, standards for digital wallets. Each finalist will receive $5,000 and advance to the next
stage of the challenge. The three finalists are Dignari, LLC - Alexandria, Virginia; Indicio, Inc. -
Washington, DC; and Trinsic, Inc. - Provo, Utah. Each of the finalists have worked on implementing
digital wallets that use decentralized identifiers and verifiable credentials in the second stage of the
Challenge. The finalists were encouraged to work with the standards and digital wallets technology
community to incorporate feedback into their designs. The winning design will be made available
under a free and open license to the community. The $10,000 grand prize winner will be announced in
FY21.

Budget and Resources: This challenge was the second time DHS has conducted a challenge internally
without the assistance of NASA or a private industry partner administering the challenge. To cut down
on cost, DHS developed a way to transfer the prize purse to the finalists and ultimately the winning
team without much, if any, administrative burden. The S&T team consisted of leadership and support
from the Silicon Valley Innovation Program, legal team, prize competition lead, strategic
communications, finance division, and leadership approval process. The administrative cost was
limited to time and effort. The prize purse came directly from the Silicon Valley Innovation Program’s
funding. The prize purse was kept low with the thought that the non-monetary benefit of visibility in
the community had its own appeal. Most of the effort was in planning for and announcing the
challenge, planning and executing the community engagement event in October, judging during stage
1 and stage 2, and the pay outs of the prizes. USCIS and the State Department contributed their time
in judging the entrants during stage 1 and 2. In addition, W3C helped with providing more guidance on
open standards community for credentialing and digital wallets.

Funding FY19 FY20

Federal personnel (FTE); Prize purse (monetary award);
Non-monetary award(s); Publicity, advertising, outreach,
Agency Not and/or communications, Web portal or app development
Fund Use |applicable and support; Database development; Data
entry/analysis; Discovery and design support; Operations
or administrative support; Solution acceleration

Not
FTEs applicable >

Funding Not

Estimate applicable 325,000

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts; Develop/demonstrate technology; Education/training;
Outreach/information dissemination; Build or strengthen a community

Problem or Opportunity Addressed: DHS is using technology more for such applications as applying to
be a U.S. Citizen and needs user-friendly and trusted credentials technology. DHS is using blockchain
and distributed technologies to issue and verify credentials using open standards. These systems use
credentials that could be issued by DHS or a third-party and held in a digital wallet. DHS launched this
Challenge to find Ul designs that support best practices for visual consistency, ensures security and
privacy, is interoperable, and can be integrated with existing back-end processes. The Ul needed to
instill confidence in the user of the digital wallet that their online interactions are secure and that the
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parties they are interacting with are legitimate. The challenge sought a design concept for an easy-
to-use, trusted Ul for digital wallets that improves the overall user experience (UX) for the
management of digital wallet-based credentials. The Ul could be used by DHS and anyone in the
community.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Permitted cost and resource sharing
with Federal and/or non-Federal partners; Develop solutions in a quick timeframe; Most cost-effective
approach; Low risk approach and/or pay-for-performance structure; Less burdensome to design and
execute than alternatives; Identify and work with new innovators; Engage a specific community;
Target audience could not have been reached through traditional mechanisms; Promote awareness of
a specific topic or agency research area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 $15,000 3 3 10-27-2020
2 $10,000 1 Not applicable | 03-06-2020

FY |Prize Purse Offered | Prize Purse Awarded
FY19 | Not applicable Not applicable
FY20|$15,000 $15,000

Non-Cash Prizes Include: Stage 1 finalists participated in a community engagement event where they
received feedback on their designs from government and standards experts. Also, the community at
large was able to ask questions about their designs. During Stage 2 finalists participated in discussions
with the standards community and digital wallet technology developers to engage at a deeper level
how their designs would integrate into digital wallet technology.

Participants:
FY19: Not applicable
FY20: 11 team(s)

Intended Participants: No specific intended group

Participation:
Phase Submissions Open | Submissions Close | Winners Number of
Date Date Announcement Date | Submissions
1 09-08-2020 10-15-2020 10-27-2020 11
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Solicitation of Submissions: Social media; Email; Live video streaming announcement; Press release;
Partnership with outside organizations; Publicity efforts from vendors/contractors; Posted on
challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept; Creative media

Software or computer code; Business or commercial development plan;
Creative media

Submissions: In September 2020, DHS S&T called upon innovators to design a better Ul for digital
wallets that store credentials. DHS’s prize competition was for better Trusted Ul for Digital Wallets
with a total prize purse of $25,000. The winning designs is an easy-to-use, trustworthy and improve
the overall user experience and management of digital wallet-based credentials. The challenge was
for Ul designs that supports best practices for visual consistency, ensures security and privacy, is
interoperable, and can be integrated with existing back-end processes. The challenge is in two parts.
In the first stage of the challenge, contestants were judged on the design’s Ul and end-to-end UX.
Three finalists were announced at a virtual community engagement event hosted by S&T. Each finalist
received $5,000 and advance to the next stage of the challenge. Next, the finalists worked on
implementing digital wallets that use decentralized identifiers and verifiable credentials in the second
stage of the challenge. The winning design will be made available under a free and open license to the
community.

Evaluation of Submissions: The challenge was unique and included a need for Ul design that supports
the (1) World Wide Web Consortium (W3C) Verifiable Credential (VC) Data Model and (2) Decentralized
Identifiers (DID) standards/specifications. Entrants were asked to engage with the W3C Credential
Community Group (CCG) to ensure that their proposed designs support W3C standards-based digital
wallet implementations. During Stage 1, judging was based on whether the Ul is easy-to-use; visual
consistency, while supporting interoperability; security; and privacy best practices. During Stage 2,
finalists were asked to submit a set of design artifacts including design principles, components,
tokens and templates and supporting documentation (e.g., GSA’s United States Web Design provides
an example) that together can be used to implement the Ul experience. Judging was based on all
criteria used for stage 1 judging and the ease of use in independently implementing the Ul and UX
using the design artifacts provided as part of the stage 2 submission.

Partnerships: The prize competition involved three partners. The following table lists these partners
and their contributions:

FY19 FY20 Partner Contribution

Partner Name

Partner Type

Contribution

Contribution

Types

U.S. Citizen and

Federal Agency

Non-monetary

Imm}gratlon or Office Not applicable [ None reported award(s)
Services

Department of Federal Agency . Non-monetary
State or Office Not applicable [ None reported award(s)
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FY19 FY20 Partner Contribution

Partner Name Partner Type S S
yp Contribution | Contribution |Types

World Wide Web . . Non- t
or ! e e Private Industry | Not applicable | None reported on-monetary
Consortium award(s)

Advancement of Agency Mission: DHS and its partner agencies are using blockchain and distributed
technologies to issue and verify credentials using open standards. These systems use credentials that
are held in a digital wallet. The challenge was for a better Ul design that supports best practices for
visual consistency, ensures security and privacy, is interoperable, and can be integrated with existing
back-end processes. The Ul needed to instill confidence in the user of the digital wallet that their
online interactions are secure and that the parties they are interacting with are legitimate. The second
part of the challenge was the goal to foster better Uls for digital wallets to be used by DHS and anyone
in the community. DHS will be posting the software code in a public forum to be used and remixed,
licensed free.

Plan for Upcoming Two Fiscal Years: DHS does not currently have any planned prize competitions.
Prize competitions are based on customer need and driven by DHS Components. DHS Science and
Technology Directorate supports prize competitions for DHS and helps with planning and execution.
There is no dedicated o funding for prize competitions. Funding for prizes will come primarily from
DHS customers for each individual prize. In this specific challenge, DHS Science and Technology
Directorate funded the challenge and sponsored the challenge through the Silicon Valley Innovation
Program. The challenge aligned with DHS’s blockchain topic.

B.3. Department of Commerce (USDOC)

B.3.1. 2019 Agile Robotics for Industrial Automation Competition (ARIAC)*

Sponsoring Agency and Office: National Institute of Standards and Technology (Engineering
Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Completed

FY20: No activity occurred during FY20

Competition Summary: A core focus of this competition is to test the agility of industrial robot systems,
with the goal of enabling industrial robots on shop floors to be more productive, more autonomous,
and to require less time from shop floor workers. In this context, the National Institute of Standards
and Technology (NIST) defined agility broadly to address:

e Failureidentification and recovery, where a robot can detect failures in a manufacturing
process and automatically recover from those failures;

e Automated planning to minimize (or eliminate) the up-front robot programming time when a
new product is introduced;

5 The website for 2019 ARIAC is accessible at https://www.challenge.gov/challenge/ariac.
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e Fixtureless environment, where robots can sense the environment and perform tasks on parts
that are not in predefined locations.

Budget and Resources: Agency funds were applied to contractor support, travel expenses for federal
employees and invited subject matter experts (SMEs), and administrative support for procurements
and travel. Contractors provided software development and simulation design and development. The
following table indicates the budget and resources to support the activity.

Funding FY19 FY20

Agency Fund | Federal personnel (FTE); Prize purse (monetary award); Not applicable

Use Software development; Transportation of participants

FTEs 1.5 Not applicable
Funding .
Estimate $50,000 Not applicable

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology;
Education/training; Build or strengthen a community

Problem or Opportunity Addressed: ARIAC addressed a critical limitation of robots used in industrial
environments like factory floors: they are not as agile as they need to be. Many robots are not able to
detect failures quickly or recover from those failures. They are not able to sense changes in their
environment and modify their actions accordingly. Programming these robots for even the simplest
tasks takes time and effort. NIST’s ARIAC incentivized more agile robotic systems.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Identify and work with new innovators; Target audience could not have been reached through
traditional mechanisms; Promote awareness of a specific topic or agency research area; Previous
success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$17,500 3 3 2019-05-21

FY |Prize Purse Offered | Prize Purse Awarded

FY19|$17,500 $17,500

FY20 | Not applicable Not applicable

Non-Cash Prizes Include: Participants who placed in the top three in the finals were offered
invitational travel arrangements to attend a workshop dedicated to the ARIAC Competition at a future
robotics conference.

Participants:
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FY19: 50 team(s)
FY20: Not applicable

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Retiree; Small businesses; Large businesses

Participation:

Submissions Open Date | Submissions Close Date | Number of Submissions

2019-02-12 2019-04-19 8

Solicitation of Submissions: Social media; Email; Partnership with outside organizations; Posted on
challenge.gov

Submission Types: Software or computer code

Submissions: Participants first registered for ARIAC through the online form to be eligible to
participate in the qualifier. A minimum score was determined for the qualifier, which participants had
to meet or exceed to be eligible for the final competition. Participants had two work weeks from the
date that the qualifier was released to submit their software control system that addressed the
challenges in the qualifier. For the finals, participants provided NIST with their code by the end date of
the challenge; NIST provided their results approximately two weeks later. Participants developed a
robot control system (software) to control a robot in simulated industrial environments like those in
real-world order fulfillment centers or manufacturing floors. Gazebo, which is an open source robotics
simulation environment, was used as the testing platform and the Robot Operating Systems (ROS), an
open source set of software libraries and tools, was used to define the interfaces to the simulation
system.

Evaluation of Submissions: As outlined in the official rules, evaluation was a combination of
automated metrics based on data retrieved from the simulation package (up to 80 points; scoring
metrics described in the Rules) and the assessment of a panel of judges (up to 20 points, as described
in the Rules). The NIST Director appointed a panel of three qualified judges from outside of NIST with
expertise in robot agility and/or simulation. The judges determined winners using the two judging
criteria stated in the rules: (1) a score of up to 80 points based on scoring metrics; and (2) up to 20
points for novelty of approach and alignment with the spirit of the competition.

Partnerships: No partners were indicated.

Advancement of Agency Mission: NIST's mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. The ARIAC Competition spawned innovation
by representing industry's challenges with using robots, by using a simulated environment in a way
that allows both academia and industry to more easily access and understand these challenges and
develop innovative solutions to address them.

Plan for Upcoming Two Fiscal Years: Potential topical areas for the NIST ARIAC prize competitions
during the upcoming two fiscal years include modeling additional industry robot challenges in the

B-13



IMPLEMENTATION OF FEDERAL PRIZE AND CITIZEN SCIENCE AUTHORITY: FISCAL YEARS 2019-20

simulated environment to allow the competitor to have access to a richer set of challenges, allowing
them the opportunity to develop innovative solutions to these challenges.

B.3.2. 2020 Agile Robotics for Industrial Automation Competition (ARIAC)

Sponsoring Agency and Office: National Institute of Standards and Technology (Engineering
Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:
FY19: No activity occurred during FY19

FY20: Completed

Competition Summary: A core focus of this competition was to test the agility of industrial robot
systems, with the goal of enabling industrial robots on your shop floors to be more productive, more
autonomous, and to require less time from shop floor workers. In this context, the National Institute
of Standards and Technology (NIST) defined agility broadly to address:

e Failure identification and recovery, where a robot can detect failures in a manufacturing
process and automatically recover from those failures;

e Automated planning to minimize (or eliminate) the up-front robot programming time when a
new product is introduced;

e Fixtureless environment, where robots can sense the environment and perform tasks on parts
that are not in predefined locations.

Budget and Resources: Agency funds were applied to travel expenses for federal employees and
invited subject matter experts, and administrative support for procurements and travel. The following
table indicates the budget and resources to support the activity.

Funding FY19 FY20

Agency Fund Use | Not applicable | Federal personnel (FTE); Prize purse (monetary award)

FTEs Not applicable | 3.0

Funding Estimate | Not applicable | $0

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology;
Education/training; Build or strengthen a community

Problem or Opportunity Addressed: ARIAC addressed a critical limitation of robots used in industrial
environments like factory floors: they are not as agile as they need to be. Many robots are not able to
detect failures quickly or recover from those failures. They aren't able to sense changes in their
environment and modify their actions accordingly. Programming these robots for even the simplest
tasks takes time and effort. NIST's ARIAC incentivized more agile robotic systems.

¢ The website for 2020 ARIAC is accessible at https://www.challenge.gov/challenge/2019-nist-ariac-challenge/.
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Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Identify and work with new innovators; Target audience could not have been reached through
traditional mechanisms; Promote awareness of a specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$17,500 3 3 2020-06-07

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | Not applicable Not applicable

FY20|$17,500 $17,500

Non-Cash Prizes Include: Participants who placed in the top three in the finals were offered
invitational travel arrangements to attend a live workshop.

Participants:
FY19: Not applicable
FY20: 110 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Retiree; Small businesses; Large businesses

Participation:

Submissions Open Date [ Submissions Close Date | Number of Submissions

2020-01-27 2020-05-10 8

Solicitation of Submissions: Social media; Email; Partnership with outside organizations; Posted on
challenge.gov

Submission Types: Software or computer code

Submissions: Participants first registered for ARIAC through the online form and are then eligible to
participate in the qualifier. A minimum score was determined for the qualifier, which Participants
have to meet or exceed to be eligible for the final competition. Participants had two work weeks from
the date that the qualifier was released to submit their software control system that addresses the
challenges in the qualifier. For the finals, they provided NIST with their code by the due date, and their
results were provided to them approximately two weeks later. Participants developed a robot control
system (software) to control a robot in a simulated industrial environment like those in real-world
order fulfillment centers or manufacturing floors. Gazebo, which is an open-source robotics
simulation environment, was used as the testing platform, and the Robot Operating Systems, which is
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an open-source set of software libraries and tools, was used to define the interfaces to the simulation
system.

Evaluation of Submissions: As outlined in the official rules, evaluation criteria were a combination of
automated metrics based on data retrieved from the simulation package (up to 80 points; scoring
metrics described in the Rules) and the assessment of a panel of judges (up to 20 points, as described
in the Rules). The NIST Director appointed a panel of three qualified judges from outside of NIST with
expertise in robot agility and/or simulation. The judges determined winners using the two judging
criteria stated in the rules: (1) a score of up to 80 points based on scoring metrics; and (2) up to 20
points for the novelty of approach and alignment with the spirit of the competition.

Partnerships: No partners were indicated.

Advancement of Agency Mission: NIST's mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. The ARIAC Competition spawned innovation
by representing the industry's challenges with using robots, by using a simulated environmentin a
way that allows both academia and industry to more easily access and understand these challenges
and develop innovative solutions to address them.

Plan for Upcoming Two Fiscal Years: Potential topical areas for the NIST ARIAC prize competitions
during the upcoming two fiscal years include modeling additional industry robot challenges in the
simulated environment to allow the competitor to have access to a richer set of challenges, allowing
them the opportunity to develop innovative solutions to these challenges.

B.3.3. Automated Streams Analysis for Public Safety (ASAPS) Prize Challenge: Contest
147

Sponsoring Agency and Office: National Institute of Standards and Technology (Communications
Technology Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Ongoing

Competition Summary: The Communications Technology Laboratory, Public Safety Communications
Research Division (PSCR) of the National Institute of Standards and Technology (NIST) conducted the
first of four planned contests in the Automated Streams Analysis for Public Safety (ASAPS) Prize
Challenge. The ASAPS Challenge focused on the development of algorithms to detect and analyze a
variety of emergency events from unstructured public safety data in real time. The increasing
magnitude of live data from a variety of sources presents both a challenge and opportunity to public
safety in making life-critical decisions regarding response and coordination to emergencies. The
ASAPS Challenge was an artificial intelligence (Al) challenge to detect, analyze, and alert public safety
to emergencies from streaming data. ASAPS fostered groundbreaking multidisciplinary research and

“"The website for Automated Streams Analysis for Public Safety (ASAPS) Prize Challenge: Contest 1 is accessible
at https://www.challenge.gov/challenge/ASAPSContest1/.
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innovation in real-time emergency data analytics using a first-of-its-kind data set of unstructured data
from video, audio, textual communications, social media, and sensors. PSCR designed the ASAPS
Contest 1 as the initial contest in a four-contest series. PSCR awarded prizes to six teams who
submitted innovative concepts that addressed information extraction across multimodal data
streams to analyze data in real-time to generate actionable data reports about simulated and staged
emergency events. One of the most important objectives of this challenge was to demonstrate how
data can be used to enable decision support tools and capabilities for public safety. PSCR originally
planned for three follow-on prize competitions; however, in place of follow-on contests, PSCR
released the ASAPS Development Data for open research. The robust dataset includes eight
continuous hours of over 40 multimodal data streams annotated for 62 emergency events and their
corresponding evidence.

Budget and Resources: Agency funds were used for Federal employee salaries and contract for a
challenge implementation vendor. In addition to website design, communications, and outreach, the
vendor also provided data set creation and software development for phase 1. Overhead paid on the
contract costs supported internal administrative and acquisition support. The following table
indicates the budget and resources to support the activity.

Funding FY19 FY20

FTEs Not applicable | 1.3

Funding Estimate | Not applicable [ $7,586,000

Federal personnel (FTE); Operations
or administrative support; Other
(Contracted Vendor); Prize purse
(monetary award)

Agency Fund Use | Not applicable

Goal Types: Generate innovative ideas/designs/concepts; Build or strengthen a community

Problem or Opportunity Addressed: The future of public safety demands automated solutions to
analyze data in real-time, provide improved situational awareness, and inform decision making.
Extracting information from video, audio, text, social media, and sensor data streams presents a
significant analytic challenge. Currently, there are few tools to analyze these types of unstructured
datain real-time and virtually no automated tools to create dynamic interfaces for public safety
organizations. With the maturation of artificial intelligence (Al) technologies, specialized architectures
and processors for Al applications, cloud computing, high-speed communications networks, and
streaming data resources, it is now possible to create automated tools to assist public safety
organizations in analyzing increasingly large amounts of information. Such tools will help distill,
structure, and present information from a plethora of data streams to support time-critical decision
making for public safety organizations.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Develop solutions in a quick
timeframe; Most cost-effective approach; Low risk approach and/or pay-for-performance structure;
Identify and work with new innovators; Engage a specific community; Promote awareness of a specific
topic or agency research area; Previous success with a prize competition
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Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 $180,000 5 6 09-24-2020

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | Not applicable Not applicable

FY20 [ $150,000 $180,000

Non-Cash Prizes Include: Winners collaborated and networked with leading researchers in the field of
data analytics and were able to promote themselves as leaders in this emerging research area. NIST
will recognize participants for their achievements at a wrap-up workshop, and winners will have an
opportunity to discuss their solutions.

Participants:
FY19: Not applicable
FY20: 60 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Small businesses; Large businesses; Other

Participation:
Phase Submissions Open | Submissions Winners Announcement | Number of
Date Close Date Date Submissions
1 2020-04-13 2020-08-07 2020-09-24 32

Solicitation of Submissions: Social media; Email; Live event prior to the competition; Publicity efforts
from vendors/contractors; Posted on challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept

Submissions: Participants submitted concept papers outlining their understanding of the research
problem and their proposed approach to bridging the technology gaps. Participants targeted their
submission to one or more of four topic areas: 1) information extraction across multiple streams and
data sources; 2) information fusion across extracted data and generation of live/dynamic information
representation; 3) automated emergency event analysis; and 4) extraction-to-analysis systems
approach. Success in the ideation contest is dependent upon a clear vision of the components,
platform, and novel approaches that fulfill the functions of real-time information extraction, live
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dynamic information fusion and representation, and evolving emergency event analysis. Contestants
were encouraged to build multidisciplinary teams.

Evaluation of Submissions: As outlined in the official rules for the challenge, subject matter experts
reviewed submissions, and a panel of judges, appointed by the NIST Director, determined winners
based on the judging criteria. In contest 1, Concept Paper, the judges evaluated each participant’s
submission in five areas: a) demonstrate a clear understanding of the current state of the art and
emerging trends; b) identification of technology gaps; ¢) approach to bridging technology gaps; d)
demonstration of creativity and innovation, and e) discussion of implementation strategies.

Partnerships: No partners were involved in the prize competition.

Advancement of Agency Mission: NIST’s mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. NIST’s Communications Technology
Laboratory, Public Safety Communications Research Division (PSCR) drives innovation and advances
public safety communication technologies through cutting-edge research and development (R&D).
PSCR works directly with first responders and the solver community to address public safety’s urgent
need to access the same broadband communications and state-of-the-art technologies that
consumers on commercial networks now expect. The ASAPS Challenge advances the agency’s mission
by driving innovation in real-time data analytics, thus improving emergency alerts, situational
awareness, and decision support tools and capabilities for public safety organizations. In line with the
PSCR mission, this prize competition seeks to demonstrate an end-to-end system for public safety
organizations by collaborating with solvers across a wide variety of sectors and with unique expertise.

Plan for Upcoming Two Fiscal Years: Potential topical areas for NIST PSCR prize competitions during
the upcoming two fiscal years include user interfaces targeting the public safety community;
cybersecurity and device security issues with the understanding of critical applications and user
interfaces required by first responders; real-time, multi-modal analytics to support public safety
communications; data de-identification to expand the quantity and quality of datasets available to
public safety organizations; and unmanned aerial system research to support first responders.

B.3.4. CHARIoT Challenge - Advancing First Responder Communications*®

Sponsoring Agency and Office: National Institute of Standards and Technology (Communications
Technology Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Ongoing

Competition Summary: The CHARIoT Challenge (Challenge: Augmented Reality and Internet of Things),
hosted by the National Institute of Standards and Technology (NIST), Communications Technology
Laboratory, Public Safety Communications Research Division (PSCR) and its challenge partners,

*8 The website for CHARIoT Challenge - Advancing First Responder Communications is accessible at
https://www.challenge.gov/challenge/chariot/.
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invited innovators to build augmented reality (AR) interfaces or Internet of Things (loT) data
emulators by participating in a multi-phase contest. The challenge simultaneously ran two multi-
phase contests: Build Augmented Reality Interfaces for First Responders and Emulate Smart City Data
for Disaster Scenarios. Police, Fire, and Emergency Medical Services crews cannot respond efficiently
without proper situational awareness. Up to now, they have relied on eyewitness, radio, and
traditional communications channels for information. Today, loT devices, smart buildings, and smart
cities also have the potential to provide tremendous amounts of information that remain largely
inaccessible to first responders and incident command officers. Through the CHARIoT Challenge, the
AR and loT contestants will demonstrate these loT data streams and integrate them into actionable
AR solutions that together will help public safety personnel communicate and respond more
efficiently during four emergency scenarios: active shooter, flood, mass transit, and wildfire. The
contestants’ final submissions will be evaluated in 2021.

Budget and Resources: Agency funds were used for Federal employee salaries and to contract a vendor
for prize competition implementation. The vendor provided website design and development; hosted
communications and outreach support to promote the prize competition to targeted groups;
provided business technical assistance services to the contestants; created challenge-provided loT
data streams and will host the final evaluation at a public safety training center. Overhead paid on the
contract costs supported internal administrative and acquisition support. The following table
indicates the budget and resources to support the activity.

Funding FY19 FY20

FTEs 0.25 0.75

Funding Estimate [ Not applicable [ $460,000

Federal personnel (FTE); Non-monetary award(s);
Agency Fund Use | Not applicable | Operations or administrative support; Prize purse
(monetary award)

Goal Types: Develop/demonstrate technology

Problem or Opportunity Addressed: Public safety first responders operate in challenging environments
during emergency responses. Today, America’s first responders do not have convenient access to the
critical information that they need to make informed decisions during emergencies or disasters; also,
current advancements in AR technology have been largely unavailable to first responders. Through
this prize competition, developers leveraged AR technology, such as heads-up displays and
holographic interfaces, to convey actionable information to first responders without distractions or
cognitive overload. Researchers contributed to solutions that enable first responders to have access
to loT devices and smart building data streams. These solutions can significantly improve first
responders’ situational awareness, allowing them to more effectively plan and respond, decreasing
the time it takes for them to make life-saving decisions.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Develop solutions in a quick
timeframe; Most cost-effective approach; Low-risk approach and/or pay-for-performance structure;
Identify and work with new innovators; Engage a specific community; Promote awareness of a specific
topic or agency research area; Previous success with a prize competition

B-20



IMPLEMENTATION OF FEDERAL PRIZE AND CITIZEN SCIENCE AUTHORITY: FISCAL YEARS 2019-20

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 $30,000 42 26 05-15-2020
2 $246,000 132 78 06-24-2020
3 $202,000 55 39 09-29-2020

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | Not applicable Not applicable

FY20 [ $918,000 $478,000

Non-Cash Prizes Include: Winning contestants may receive additional prizes and technical mentorship
opportunities with key challenge partners: Magic Leap, First Responder Network Authority, FirstNet
built with AT&T, MSA Safety, and Blueforce Development. Each Augmented Reality contestant that
advanced past phase 2 was provided the opportunity to participate in the Kauffman Foundation’s
FastTrac TechVenture entrepreneurial development program. A final AR contestant will also have the
chance to win $10,000 for continued business technical assistance.

Participants:
FY19: Not applicable
FY20: 36 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Small businesses; Large businesses; Other

Participation:

Phase Submissions | Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions

1 03-11-2020 05 -06-2020 05-15-2020 36

2 05-16-2020 06-17-2020 06-24-2020 24

3 06-17-2020 09-01-2020 09-29-2020 19

Solicitation of Submissions: Social media; Email; Live event prior to the competition; Partnership with
outside organizations; Publicity efforts from vendors/contractors; Posted on challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept; Creative media
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Phase | Submission Type

2 Proposal or concept; Prototype device or object; Software or computer code

3 Prototype device or object; Software or computer code

Submissions: In phase 1, each participant submitted a concept paper and video outlining their team’s
proposed solution, approach, capabilities, knowledge, and skills for their respective contest. In phase
2, the AR contestants demonstrated their partnership with a public safety entity and
created/enhanced one augmented reality interface. In phase 2, the loT contestants emulated sensor
data for at least two of the four emergency scenarios. In phase 3, the AR contestants submitted up to 8
interfaces and the loT contestants finalized their emulated data and submitted a wireless network
router and their data transmitters pre-configured for all four emergency scenarios. In phase 4, the AR
contestants will submit their finalized interfaces, and the loT contestants will submit their finalized
emulated data and transmitter for evaluation at a public safety training center.

Evaluation of Submissions: Using the official rules for the challenge, subject matter experts reviewed
submissions. The panel of judges, appointed by the NIST Director, determined winners based on the
judging criteria. In phase 1, Concept Paper, the judges evaluated each participant’s proposed
approach to ensure the participant demonstrated a clear understanding of the problem and the
challenge goals to emulate smart-city data and visualize the data for first responders during
emergency scenarios. In phase 2, invited participants from phase 1 were evaluated on (AR) their
created/emulated augmented reality interface and completion of the requirements to partner with a
public safety entity; (IoT) their emulated data and demonstration of their network transmission skills.
In phase 3, judges evaluated: (AR) the participants’ augmented reality interfaces and emulated data
for the four emergency scenarios. In phase 4, the judges will evaluate the finalized interfaces and
emulated data at a public safety training center.

Partnerships: The prize competition involved five partners. The following table lists these partners and
their contributions:

Partner Partner |FY19 FY20 Partner Contribution Tvpes
Name Type Contribution | Contribution yp
Publicity, advertising, outreach,
FirstNet Built | Private . or/and communications; Other
with AT&T Industry Not applicable | 33,000 (Subject Matter Experts and
Judges)
First Publicity, advertising, outreach,
Federal ..
Responder Agenc Not applicable | $3,000 or/and communications; Other
Network o?OffiZe PP ’ (Subject Matter Experts and
Authority Judges)
Non-monetary award(s);
Purchase or rental of
. Private . equipment; Publicity,
Magic Leap Industry Not applicable | 316,000 advertising, outreach, or/and

communications; Web portal or
app development and support
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Partner Partner |FY19 FY20 Partner Contribution Tvpes
Name Type Contribution | Contribution yp
Publicity, advertising, outreach,
Private . or/and communications; Other
MSA Safety Industry Not applicable | 33,000 (Subject Matter Experts and
Judges)
Publicity, advertising, outreach,
Blueforce Private . or/and communications; Other
N . ’
Development [ Industry otapplicable | 53,000 (Subject Matter Experts and
Judges)

Advancement of Agency Mission: NIST’s mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. The Public Safety Communications Research
Division (PSCR) drives innovation and advances public safety communication technologies through
cutting-edge research and development (R&D). PSCR works directly with first responders and the
solver community to address public safety’s urgent need to access the same broadband
communications and state-of-the-art technologies that consumers on commercial networks now
expect. The CHARIoT Challenge advanced the agency’s mission by enabling first responders to have
access to loT data and by presenting the information through interfaces designed specifically for first
responders. By leveraging augmented reality, this challenge demonstrated how to convey actionable
information to first responders without distractions or cognitive overload. These solutions can
improve first responders’ situational awareness, allowing them to more effectively plan and respond
during emergency scenarios.

Plan for Upcoming Two Fiscal Years: Potential topical areas for NIST PSCR prize competitions during
the upcoming two fiscal years are user interfaces targeting the public safety community; cybersecurity
and device security issues with the understanding of critical applications and user interfaces required
by first responders; real-time, multi-modal analytics to support public safety communications; data
de-identification to expand the quantity and quality of datasets available to public safety
organizations; and unmanned aerial system research to support first responders.

B.3.5. Consumers Combat Counterfeits*’
Sponsoring Agency and Office: U.S. Patent and Trademark Office
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Completed

FY20: No activity occurred during FY20

9 The website for Consumers Combat Counterfeits is accessible at
https://www.uspto.gov/trademark/trademark-updates-and-announcements/anti-counterfeiting-video-
contest.
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Competition Summary: Consumers Combat Counterfeits was part of a public education initiative
launched by the USPTO in 2018. Consumers Combat Counterfeits was a video contest aimed at
educating the public about the dangers of counterfeit products while also allowing the public to
educate us on messages about counterfeit products that would resonate with them. The video
contest provided two opportunities to provide intellectual property (IP) education and awareness;
during the contest phase, as contestants researched the topic to prepare submissions, and during the
promotional phase, as winning entries discussing the dangers of counterfeit products were conveyed
to the general public. Each participant created a 60 second video highlighting the dangers of
counterfeit products. The contest was open to U.S. citizens age 10 and above in five categories, based
on age and affiliation. Prizes for winning entrants included cash prizes, use of the winning entries by
the USPTO in our efforts to educate the public about counterfeits, and a paid trip to Alexandria,
Virginia for the awards ceremony and a tour of the U.S. Capitol building.

Budget and Resources: No additional agency funds were used beyond paying for the prize purse and
non-monetary awards for winners. The following table indicates the budget and resources to support
the activity.

Funding FY19 FY20

Agency Fund | Federal personnel (FTE); Non-monetary award(s); Not applicable

Use Prize purse (monetary award)

FTEs 1 Not applicable
Funding .
Estimate $16,506 Not applicable

Goal Types: Education/training; Outreach/information dissemination

Problem or Opportunity Addressed: Consumers Combat Counterfeits was part of a public education
initiative aimed at educating the public on the harms of counterfeit products. Counterfeits pose a
serious risk to consumers’ health and safety, as well as the economic stability of our nation.
Counterfeit goods often imitate legitimate goods by using their branding on goods that have not met
the same production standards, thus potentially endangering the health and safety of consumers.
Additionally, the criminal organizations who profit from counterfeits present new challenges for
consumers, the private sector, and U.S. agencies that enforce intellectual property rights. There is an
ongoing need for public education in combatting the growing threat of counterfeits. This video
contest was designed to educate and spread awareness about the dangers of counterfeit products
and how to distinguish them from safe and legitimate products.

Justification for Using Prizes and Challenges: Most cost-effective approach; Less burdensome to design
and execute than alternatives; Engage a specific community; Promote awareness of a specific topic or
agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$7,000 5 5 03-25-2019
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FY |Prize Purse Offered | Prize Purse Awarded

FY19|$7,000 $7,000

FY20 | Not applicable Not applicable

Non-Cash Prizes Include: Pursuant to the authority under the COMPETES Act, winning participants
were provided with travel, lodging, and meal expenses for a trip to Alexandria, Virginia for an awards
ceremony. Winners were given an award certificate at the ceremony. After the ceremony, the winners
were taken on a guided tour of the Capitol building in Washington, DC. The USPTO published the
winning videos on our website for public recognition of the winners and winning videos. Winning
videos may also be used in future USPTO public awareness campaigns on counterfeit products.

Participants:
FY19: 57 team(s)
FY20: Not applicable

Intended Participants: Pre-K through 8" grade students; 9"-12" grade students; Undergraduate
College/University/Technical students; Adult not affiliated with higher education

Participation:

Submissions Open Date | Submissions Close Date | Number of Submissions

07-27-2018 11-16-2018 57

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition;
Posted on challenge.gov

Submission Types: Creative media

Submissions: The contest invited entrants to submit creative 30-60 second videos about counterfeit
products. The video entries provided information about the harmful effects of counterfeit products
and the need to combat the growing worldwide threat of counterfeit products.

Evaluation of Submissions: The videos were first reviewed to determine whether they met the
requirements stated in the contest rules, including adhering to the time limitations and rules
regarding using the intellectual property of others. Next, the video submissions were reviewed and
scored in each of the four judging criteria for the submissions. Nine USPTO employees served as
judges. Those criteria were: 1) The video topic’s relevance to counterfeiting dangers and solutions; 2)
Accuracy and persuasiveness of the information conveyed in the video; 3) Creativity and originality;
and 4) Production quality of the video. The top 2 to 3 scores in each category advanced to the final
round of judging based on the same judging criteria. The final round included three judges:
Commissioner for Trademarks, an attorney in the Office of Policy and International Affairs, and a
member of the Trademark Public Advisory Committee.

Partnerships: No partners were involved in the prize competition.

B-25



IMPLEMENTATION OF FEDERAL PRIZE AND CITIZEN SCIENCE AUTHORITY: FISCAL YEARS 2019-20

Advancement of Agency Mission: The USPTQ’s mission is fostering innovation, competitiveness, and
economic growth in the United States by conducting high quality and timely patent and trademark
examination and review proceedings in order to produce reliable and predictable intellectual
property rights; guiding intellectual property policy; and delivering intellectual property information
and education worldwide. This contest contributed to the USPTO’s goal to deliver intellectual
property information and education. The video contest advanced information and education delivery
on the dangers of counterfeit products in two phases, first during the contest phase as public
contestants researched the topic to prepare submissions, and second during the promotional phase,
as winning entries highlighting the dangers of counterfeit products were shared with the general
public.

Plan for Upcoming Two Fiscal Years: None reported
B.3.6. Differential Privacy Synthetic Data Challenge®°

Sponsoring Agency and Office: National Institute of Standards and Technology (Communications
Technology Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Completed

FY20: No activity occurred during FY20

Competition Summary: The National Institute of Standards and Technology (NIST), Communications
Technology Laboratory, Public Safety Communications Research Division (PSCR) advances public
safety communication technologies through cutting-edge research and development. PSCR works
with first responders and the solver community to address public safety’s urgent need to access the
same broadband communications and state-of-the-art technologies that consumers on commercial
networks now expect. The Unlinkable Data Challenge—comprised of two phases: 1-Advancing
Methods in Differential Privacy and 2-Differential Privacy Synthetic Data—advanced NIST’s mission by
developing data privacy using differential privacy techniques that can substantially improve the
privacy protection of a dataset while maintaining the dataset’s usefulness for analysis. The
advancement of differential privacy algorithms that redact personally identifiable information (PlI)
while retaining data utility will increase the opportunity to share datasets amongst public safety
agencies and researchers. Examples of public safety research issues include identifying risks in
aviation, identifying patterns of violence in communities, aiding disaster contingency planning, and
assisting in tracking contagious diseases. Four winning teams voluntarily uploaded their source code
to an open-source repository, increasing the impact of this challenge by advancing the practical
applications of differential privacy for public safety researchers. One of the biggest impacts of this
challenge was to show the community of differential privacy experts the results of taking theory and
moving it to applied algorithms. There were also new developments in benchmarking techniques and,
for the first time, two competing approaches to differential privacy theory were clearly benchmarked

0 The website for Differential Privacy Synthetic Data Challenge is accessible at
https://www.challenge.gov/challenge/differential-privacy-synthetic-data-challenge/
https://www.challenge.gov/challenge/the-unlinkable-data-challenge-advancing-methods-in-differential-

privacy/.
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against each other. This challenge successfully expanded the solver community for this specialized
field by recruiting new data scientists, coders, and statisticians.

Budget and Resources: Agency funds were applied to Federal employee salaries and travel, contractor
support, marketing materials, and administrative support for procurements and travel. Contractors
provided technical project leadership, contributions to a NIST publication, website development,
marketing, outreach, platform support, and competition design and execution. The following table
indicates the budget and resources to support the activity.

Funding FY19 FY20

Agency Fund Federal personnel (FTE); Prize purse (monetary .award); ‘

Use Purchase of consumable materials; Transportation of Not applicable
participants

FTEs 0.5 Not applicable

Funding ‘

Estimate $6,000 Not applicable

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology;
Education/training; Build or strengthen a community

Problem or Opportunity Addressed: The purpose of this challenge was to advance methods of
differential privacy to aid public safety data researchers in quickly and reliably de-identifying large
datasets for near-real-time analysis. In phase 1, participants proposed new algorithms utilizing
existing or new randomized mechanisms with a justification of how the solution would optimize
privacy and utility across different analysis types. Solvers also proposed datasets that would be a
good use case for their algorithm and provide a means of comparing algorithms. In phase 2, through a
series of coding competitions, solvers developed advanced differentially private methods that can
substantially improve the privacy protection and utility of the resulting datasets. This competition
proved to be the first time that two competing differential privacy approaches were clearly
benchmarked against each other. This was also a new opportunity for leaders in the field to take
differential privacy theory and convert it to a practical application.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Develop solutions in a quick
timeframe; Identify and work with new innovators; Engage a specific community; Promote awareness
of a specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date

1 $40,000 5 5 09-15-2018

2 $150,000 32 31 05-23-2019
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FY |Prize Purse Offered | Prize Purse Awarded

FY19 [ $150,000 $146,000

FY20 [ Not applicable Not applicable

Non-Cash Prizes Include: NIST invited winners to attend the PSCR 2019 Public Safety Broadband
Stakeholder Meeting in Chicago to present their solutions. At the meeting, presenters had the
opportunity to meet with public safety stakeholders to obtain feedback and to learn more about
issues facing public safety first responders.

Participants:
FY19: 50 team(s)
FY20: Not applicable

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Other

Participation:
Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 05-01-2018 08-02-2018 05-23-2018 11
2 10-13-2018 04-23-2019 05-23-2019 50

Solicitation of Submissions: Social media; Email; Press release; Live video streaming announcement;
Partnership with outside organizations; Publicity efforts from vendors/contractors; Posted on
challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept

2 Software or computer code; Analysis or visualization of data

Submissions: For phase 1, solvers submitted concept papers identifying unique theories and
methodologies in differential privacy, exposing ideas that may have been evolving but had not yet
been documented. The concept papers served to examine current differential privacy theories and set
expectations for the coding phase. Phase 1 also encouraged new data scientists to become involved
and to learn new privacy techniques. For phase 2, the empirical or coding phase, participants applied
and tested new techniques described in phase 1 or new methods that had not previously been
identified. Additionally, the NIST team developed new means to evaluate and measure the code for
differential privacy techniques. Benchmarks and feedback were incorporated into a series of coding
matches designed to rapidly drive improvement of the techniques. The empirical approach provided
the motivation and tools for teams to refine their solutions through repeated evaluation of their
algorithms on real-world datasets.
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Evaluation of Submissions: NIST identified ten differential privacy subject matter experts to assist with
the challenge. The selected experts were academic, government, and industry professionals with
extensive backgrounds in statistics and mathematics, as well as experience in developing differential
privacy-based solutions. The subject matter experts participated in ad hoc design meetings and
served as reviewers for contestant submissions. Submissions that passed the compliance review were
scored based on accuracy during a sequestered evaluation: each submitter’s code was run against a
blind (sequestered) dataset, and metrics were computed between analytics results on the synthetic
privatized dataset and the original dataset. Judges, appointed by the NIST Director, evaluated the
scoring and determined the winners.

Partnerships: No partners were involved in the prize competition.

Advancement of Agency Mission: NIST’s mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. PSCR drives innovation and advances public
safety communication technologies through cutting-edge research and development. NIST has a
strong commitment to both public safety research and the preservation of data security and privacy,
including the use of de-identification methods. The Differential Privacy Synthetic Data Challenge
advanced NIST’s mission by improving both differential privacy algorithms for developing synthetic
data and the methods to test and benchmark these algorithms. In addition, this prize competition
broadened the pool of solvers for future data privacy research.

Plan for Upcoming Two Fiscal Years: Potential topical areas for NIST PSCR prize competitions during
the upcoming two fiscal years are user interfaces targeting the public safety community; cybersecurity
and device security issues with the understanding of critical applications and user interfaces required
by first responders; real-time, multi-modal analytics to support public safety communications; data
de-identification to expand the quantity and quality of datasets available to public safety
organizations; and unmanned aerial system research to support first responders.

B.3.7. Differential Privacy Temporal Map Challenge®!

Sponsoring Agency and Office: National Institute of Standards and Technology (Communications
Technology Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Launched

Competition Summary: The Differential Privacy Temporal Map Challenge is a series of contests in data
privacy for public safety, running from October 2020 to October 2021, with prize awards up to
$276,000. This challenge follows on the success of the National Institute of Standards and Technology
(NIST), Communications Technology Laboratory, Public Safety Communications Research Division
(PSCR) Differential Privacy Synthetic Data Challenge and seeks new tools to push the boundaries of

1 The website for Differential Privacy Temporal Map Challenge is accessible at
https://www.challenge.gov/challenge/differential-privacy-temporal-map-challenge/.
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current technologies for de-identifying data sets relevant to public safety. The series of contests will
include a metrics development contest where participants propose algorithm testing metricsin a
white paper; a series of algorithm sprints that will explore new methods in differential privacy; and a
contest designed to improve the usability of solvers’ source code, open to participants of the
algorithm sprints. The goal of the challenge is to advance differential privacy technologies by building
and measuring the accuracy of algorithms that de-identify datasets containing time (temporal) and
spatial (map) information with provable formal privacy. Public safety agencies collect extensive data
containing time, geographic, and potentially personally identifiable information. These datasets can
be aninvaluable tool for policymakers, researchers, and the public in general. However, tools do not
yet exist to de-identify these datasets and preserve their utility while guaranteeing the records cannot
be used to re-link to individuals. PSCR is inviting the public to explore new computational methods to
de-identify these datasets and assess the quality of the output data. Some of the key features and
capabilities for de-identification algorithms sought in this challenge include: output data that satisfies
formal differential privacy; preservation of the original dataset’s characteristics, especially sequential
data and geographic characteristics; and robust ability to process a wide variety of temporal and
spatial data.

Budget and Resources: Agency funds were used for Federal employee salaries, contractor expertise in
data privacy, and contractor support in challenge design, implementation, website design,
development, and hosting. Overhead paid on the contract costs supported internal administrative
and acquisition support. The following table indicates the budget and resources to support the
activity.

Funding FY19 FY20

Federal personnel (FTE); Operations or

Agency Fund Use Not applicable administrative support

FTEs Not applicable 0.5

Funding Estimate | Not applicable $1,080,000

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology;
Education/training; Build or strengthen a community

Problem or Opportunity Addressed: For critical applications, such as emergency planning and
epidemiology, public safety responders may need access to sensitive data, but sharing that data with
external analysts can compromise individual privacy. Even if data is anonymized, malicious parties
may link the anonymized records with third-party data and re-identify individuals. When data has
both geographical and time information, the risk of re-identification increases significantly.
Differential privacy provides much stronger data protection than anonymity; it is a provable
mathematical guarantee that protects personally identifiable information (PIl). Temporal map data,
with its ability to track a person’s location over a period of time, is particularly helpful to public safety
agencies when preparing for disaster response, fire-fighting, and law enforcement tactics. The goal of
this challenge is to develop solutions that can protect the privacy of individual citizens and first
responders when agencies need to share data.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Incentivize a larger number of submissions; Flexibility to implement project design and
achieve project goals; Permitted cost and resource sharing with Federal and/or non-Federal partners;
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Develop solutions in a quick timeframe; Most cost-effective approach; Identify and work with new
innovators; Engage a specific community; Promote awareness of a specific topic or agency research
area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase Z‘r’i:iela:l::se Awards Available |Awards Given xvrin:rc::cemen t Date
1 $29,000 5 Not applicable |[02-04-2021
2 $147,000 27 Not applicable [06-16-2021
3 $100,000 30 Not applicable [10-27-2021

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | Not applicable Not applicable

FY20 [ $0 S0

Non-Cash Prizes Include: None reported
Participants:

FY19: Not applicable

FY20: Not available

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Other

Participation:
Phase Submissions | Submissions Close | Winners Announcement |Number of
Open Date Date Date Submissions
1 10-01-2020 01-05-2021 02-04-2021 None reported
2 10-01-2020 05-17-2021 06-16-2021
3 06-10-2021 10-09-2021 10-27-2021

Solicitation of Submissions: Social media; Email; Publicity efforts from vendors/contractors; Posted on
challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept
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Phase | Submission Type

2 Software or computer code

3 Software or computer code; Business or commercial development plan

Submissions: In phase 1, the Metric Paper Contest, participants will submit a concept paper proposing
novel scoring metrics by which to assess the quality of differentially private algorithms on temporal
map data. In phase 2, the Algorithm Contest, participants will compete in a series of sprints, writing
and testing software algorithms. In the final phase, the Open Source and Development Contest,
participants are incentivized to release their solution in an open-source software repository.
Participants will provide their algorithms, supporting documentation, software development plan,
and differentially private dataset contributions.

Evaluation of Submissions: Concept papers received in the Metric Paper Contest will be reviewed by
data privacy experts and evaluated by the judges against the criteria published in the official rules.
During the Algorithm Contest, participants will test their algorithms against a prescribed publicly
available dataset, producing a synthetic dataset. Participants with algorithms that produce high-
quality privatized synthetic datasets that better preserve time and spatial data will receive higher
scores. Participant entries from the Algorithm Contest that are validated as differentially private will
be invited to the Open Source and Development Contest. These participants will provide algorithms,
supporting documentation, software development plans, and differentially private dataset
contributions that can support public safety research and development. Software development plans
will describe how they will improve their code, improve documentation, and demonstrate the
application of their solution to public safety.

Partnerships: No partners were involved in the prize competition.

Advancement of Agency Mission: NIST’s mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. PSCR drives innovation and advances public
safety communication technologies through cutting-edge research and development. PSCR works
directly with first responders and the solver community to address public safety’s urgent need to
access the same broadband communications and state-of-the-art technologies that consumers on
commercial networks now expect. The Differential Privacy Temporal Map Challenge aims to advance
the agency’s mission by providing public safety data analysts with secure, provable methods for de-
identifying datasets that include temporal and spatial characteristics. Once a dataset is securely de-
identified, analysts may share that data with other researchers and other public safety agencies with
the goal to improve public safety data analytics.

Plan for Upcoming Two Fiscal Years: Potential topical areas for NIST PSCR prize competitions during
the upcoming two fiscal years are user interfaces targeting the public safety community; cybersecurity
and device security issues with the understanding of critical applications and user interfaces required
by first responders; real-time, multi-modal analytics to support public safety communications; data
de-identification to expand the quantity and quality of datasets available to public safety
organizations; and unmanned aerial system research to support first responders.
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B.3.8. Enhancing Computer Vision for Public Safety Challenge>?

Sponsoring Agency and Office: National Institute of Standards and Technology (Communications
Technology Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Launched

Competition Summary: The National Institute of Standards and Technology (NIST), Communications
Technology Laboratory, Public Safety Communications Research Division (PSCR) launched the
Enhancing Computer Vision for Public Safety challenge to create a new line of computer vision
research to assist with the development of life-saving tools for public safety. Public-safety officers
who rely on computer vision in the field are often limited by image quality issues such as dirt or grease
on a camera lens, poor lighting, or simply low-quality camera equipment. To help first responders,
PSCR wants to understand what “good quality” means to a computer vision algorithm. The prize
competition has three goals: (1) create training data, including images and videos depicting camera
impairments that hinder computer vision algorithms; (2) measure failure rate and research the best
methods to assess the likelihood that the computer vision algorithms can make reliable decisions; (3)
open data to inspire new research. This challenge will enable a new line of research into metrics that
will complement computer vision. Referred to as no reference (NR) metrics for computer vision, these
algorithms will automatically identify quality problems that hinder computer vision algorithms. PSCR
envisions using computer vision systems in combination with NR metrics to mitigate camera
impairments. By making these computer vision systems smarter, emergency operations can become
safer.

Budget and Resources: Agency funds were applied to Federal employee salaries and benefits,
contractor support, and administrative support for procurement. The support contractor provided
website development, marketing, video production services, advertising, and webinar production.
The following table indicates the budget and resources to support the activity.

Funding FY19 FY20

Federal personnel (FTE); Operations or

Agency Fund Use Not applicable administrative support

FTEs Not applicable |0.25

Funding Estimate | Not applicable |$37,400

Goal Types: Develop/demonstrate technology; build or strengthen community; generate innovative
ideas/designs/concepts

2 The website for Enhancing Computer Vision for Public Safety Challenge is accessible at
https://www.challenge.gov/challenge/enhancing-computer-vision-for-public-safety-challenge/.
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Problem or Opportunity Addressed: First responders operate in environments that are very challenging
for cameras. Frequent image quality issues arise in emergency scenarios such as dirt or grease on a
camera lens, poor lighting, or simply low-quality camera equipment. First responders need robust
computer vision systems that can operate in these difficult environments. To develop robust systems
for public safety, computer vision researchers need an algorithm that predicts the quality of images
and videos and performs root cause analysis. These are referred to as NR metrics for image quality
assessment or video quality assessment. Computer vision systems can use this information to
mitigate issues or make internal changes, such as identifying the problem and choosing alternate
computer vision algorithms. With smarter computer vision systems, emergency operations can
become safer. This challenge encourages solvers to advance the capacity of NR metrics and computer
vision algorithms.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Low risk approach and/or pay-for-
performance structure; Identify and work with new innovators; Promote awareness of a specific topic
or agency research area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase Prlz.e Purse Awa.rds Awards Given |Winners Announcement Date
Available Available

1 $50,000 10 Not available 10-30-2020

2 $190,000 22 Not available 05-19-2021

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | Not applicable Not applicable

FY20|$0 S0

Non-Cash Prizes Include: During the challenge, contestants may network with challenge partners,
learn from the community, and have an impact on public safety. Previous PSCR challenge winners
have been able to continue public safety research, partner with public safety organizations (PSOs),
and learn about future funding opportunities. Winners will be featured on the NIST website,
newsletters, social media, and other outreach materials.

Participants:
FY19: Not applicable
FY20: 0 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Other

Participation:
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Phase Submissions | Submissions Close | Winners Announcement | Number of

Open Date Date Date Submissions
1 09-08-2020 10-20-2020 10-30-2020 None reported
2 11-03-2020 05-04-2021 05-19-2021

Solicitation of Submissions: Social media; Email; Partnership with outside organizations; Publicity
efforts from vendors/contractors; Posted on challenge.gov; Other

Submission Types:

Phase | Submission Type

1 Proposal or concept

2 Creative media; Other (documentation)

Submissions: Participants in phase 1 will submit a concept paper for either category (a)-specific
camera impairment or category (b)-single computer vision application. Within the paper, participants
will detail their image collection plan, proposed cameras, a method to assess the failure rate of
computer vision applications, and the relevant experience of the team. Phase 2 participants will
submit datasets of 250+ images or 250+ videos, the failure rates for each image or video, categorical
data which subdivides the dataset, and a paper summarizing the execution of the proposal submitted
in the contestant’s phase 1 concept paper.

Evaluation of Submissions: Based on the judging criteria in the official rules for the challenge, subject
matter experts will review submissions, and a judging panel, appointed by the NIST Director, will
select the winners for each phase. Phase 1 submissions will be evaluated for knowledge and
relevance, technical approach, and subject matter. Phase 2 submissions will be evaluated for
compliance, dataset quality, assessment data, and documentation.

Partnerships: The prize competition involved one partner. The following table lists these partners and
their contributions:

Partner |[FY19 FY20 . .
P N er ae . P T
artner Name Type Contribution |Contribution artner Contribution Types

Publicity, advertising, outreach,
or/and communications; Other
(Subject Matter Experts and
Judges)

First Responder |Federal
Network Agency or [Not applicable |$3,000
Authority Office

Advancement of Agency Mission: NIST’s mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. PSCR drives innovation and advances public
safety communication technologies through cutting-edge research and development. PSCR works
directly with first responders and the solver community to address public safety’s urgent need to
access the same broadband communications and state-of-the-art technologies that consumers on
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commercial networks now expect. The Enhancing Computer Vision for Public Safety Challenge
advances NIST’s missions by spurring the development of computer vision algorithms to aid in further
research in public safety-focused computer vision systems. This challenge also contributes to the NIST
mission by expanding the research community and increasing public awareness of NIST’s research in
the arena of public safety.

Plan for Upcoming Two Fiscal Years: Potential topical areas for NIST PSCR prize competitions during
the upcoming two fiscal years are user interfaces targeting the public safety community; cybersecurity
and device security issues with the understanding of critical applications and user interfaces required
by first responders; real-time, multi-modal analytics to support public safety communications; data
de-identification to expand the quantity and quality of datasets available to public safety
organizations; and unmanned aerial system research to support first responders.

B.3.9. Expanding the SIM Card Use for Public Safety Challenge®?

Sponsoring Agency and Office: National Institute of Standards and Technology (Communications
Technology Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Ongoing

FY20: Completed

Competition Summary: Through the Expanding the SIM Card Use for Public Safety Challenge, NIST’s
Public Safety Communications Research (PSCR) Division sought solvers’ assistance to explore the
possibilities for using the Universal Integrated Circuit Card (UICC), commonly known as the SIM card,
as a secure storage container for application credentials. The SIM card, already used in every mobile
device, has characteristics that make it a robust, secure storage device. The SIM card is a tamper-
resistant hardware storage container. If utilized as an application credential storage container, it
would enable applications to use the authentication credentials provisioned to it seamlessly. It offers
several usability benefits for public safety, as it would be more user-friendly; allow networks to
provision credentials over-the-air via a secure channel; and potentially enable device sharing by
keeping sensitive information on the removable SIM card. Since the SIM card is currently used in every
mobile device, it could offer cost savings for public safety units as extra hardware would not be
necessary. This challenge consisted of three integrated phases that ranged from concept design to the
final phase, where contestants created a mobile application that utilized a credential stored on the
SIM card that could complete authentication, verified by FIDO2 service providers. The FIDO (Fast
Identity Online) Alliance is an open industry association focused on authentication standards to
reduce the world’s over-reliance on passwords. The FIDO2 specifications include the World Wide Web
Consortium’s (W3C) Web Authentication (WebAuthn) specification and FIDO Client-to-Authenticator
Protocol (CTAP). The winning participants demonstrated that authentication credentials could be
stored on a SIM Card and could be read and utilized to complete a secure authentication, certified by
a FIDO2 authentication service. Over the three-phase prize competition, NIST awarded 16 prizes

3 The website for Expanding the SIM Card Use for Public Safety Challenge is accessible at
https://www.challenge.gov/challenge/expanding-the-sim-card-use-for-public-safety-challenge/.
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totaling $76,000 to 6 teams. The PSCR Security Portfolio team is continuing their research with the
challenge partners IBM Security and Nok Nok.

Budget and Resources: Agency funds were used for employee salaries, advertising, and a contract for
website design, development, and hosting. The contract vendor also provided communications and
outreach support to promote the prize competition to targeted groups. Overhead paid on the contract
costs supported internal administrative and acquisition support. The following table indicates the
budget and resources to support the activity.

Funding |FY19 FY20

Federal personnel (FTE); Operations or
Agency administrative support; Prize purse (monetary
Fund Use |award); Publicity, advertising, outreach, or/and

Federal personnel (FTE);
Prize purse (monetary

- award)
communications
FTEs 0.5 0.2
Fundi
unding | <35 000 $0
Estimate

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology; Build or
strengthen a community; Other

Problem or Opportunity Addressed: Public safety personnel frequently rely on their mobile devices to
access sensitive information and therefore need a secure access mechanism. Current solutions call for
external hardware that is both cumbersome in emergency situations and expensive. The UICC,
commonly known as the SIM Card, is a robust storage device already found in all mobile devices. The
SIM Card is tamper-resistant, can communicate provisioned credentials over-the-air via secure
channels, and allows for device sharing. As a storage device for application credentials, the SIM Card
would allow public safety personnel to access credentials, receive authentication, and conduct job
requirements without hindrance. The purpose of this challenge was to determine if the SIM Card could
be used as a storage device for sensitive credentials and be able to retrieve those credentials for
secure authentication.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Permitted cost and resource sharing
with Federal and/or non-Federal partners; Develop solutions in a quick timeframe; Most cost-effective
approach; Identify and work with new innovators; Engage a specific community; Promote awareness
of a specific topic or agency research area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 $6,000 20 6 06-03-2019
2 $10,000 10 5 08-14-2019
3 $60,000 5 5 10-23-2019
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FY |Prize Purse Offered | Prize Purse Awarded

FY19 | $40,000 $15,000

FY20 [ $60,000 $60,000

Non-Cash Prizes Include: Participants took advantage of the opportunity to network with the three
partners, First Responder Network Authority, Nok Nok Labs, and IBM Security. The grand prize winner
demonstrated their prototype at the 2020 Consumer Electronics Show at the PSCR booth.

Participants:
FY19: 6 team(s)
FY20: 3 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Other

Participation:
Phase Submissions | Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 04-03-2019 05-22-2019 06-03-2019 6
2 06-03-2019 07-26-2019 08-14-2019 6
3 08-14-2019 10-09-2019 10-23-2019 3

Solicitation of Submissions: Social media; Live event prior to the competition; Partnership with outside
organizations; Publicity efforts from vendors/contractors; Posted on challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept

2 Proposal or concept; Software or computer code

3 Prototype device or object; Software or computer code

Submissions: In phase 1, participants submitted a concept paper outlining their proposed approach to
securely store and then utilize authentication credentials on the SIM card. In phase 2, participants
submitted a detailed description of their methodology, including the programs they used for writing
the file to the SIM; the file structure of the SIM, including the file location; access rules on the files; and
source code. Participants also held a screen share session with subject matter experts and judges to
demonstrate their solution for storage on the SIM card. Participants demonstrated the following: the
process to provision the file to a SIM card; storage of a file on a SIM card; file structure of a SIM card,
including file’s location. In phase 3, judges evaluated the participant’s mobile application and how
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that application (a) utilized a credential stored on the SIM card and (b) completed an authentication
verified by one or more FIDO2 service providers.

Evaluation of Submissions: As outlined in the official rules for the challenge, subject matter experts
reviewed submissions, and a panel of judges, appointed by the NIST Director, determined winners
based on the judging criteria. In phase 1, Concept Paper, the judges evaluated each participant’s
proposed approach to ensure that the participant demonstrated a clear understanding of the
problem and the objective to securely store and then utilize authentication credentials on the SIM
card for first responders. In phase 2, invited participants from phase 1 were evaluated on their
methodology for storing a file on a SIM Card and on their demonstration of that methodology. In
phase 3, judges evaluated the participant’s mobile application and how that application (a) utilized a
credential stored on the SIM card and (b) completed an authentication verified by one or more FIDO2
service providers.

Partnerships: The prize competition involved three partners. The following table lists these partners
and their contributions:

Partner Partner [FY19 FY20

S . Partner Contribution Types
Name Type Contribution |[Contribution foutt yp

First Publicity, advertising, outreach,
Federal .S

Responder Acency or [§3.000 50 or/and communications; Other

Network gency ’ (Subject Matter Experts and

Authority Office Judges)

Publicity, advertising, outreach,
or/and communications; Other
(Subject Matter Experts and
Private Judges; Authentication Services
Nok Nok Labs Industry °3,000 >10,000 for Phase 3; hosted a webinar for

contest participants to
demonstrate their authentication
service.)

Publicity, advertising, outreach,
or/and communications; Other
(Subject Matter Experts and
Judges; Authentication Services
for Phase 3; hosted a webinar for
contest participants to
demonstrate their authentication
service.)

Private

IBM Security Industry

$3,000 $10,000

Advancement of Agency Mission: NIST’s mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. NIST’s PSCR Division drives innovation and
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advances public safety communication technologies through cutting-edge research and
development. This challenge advanced NIST’s mission by improving the ways in which public safety
personnel access and store their information. The challenge required solutions to leverage the
existing capabilities of the SIM Card while respecting the needs of public safety personnel.
Contestants created solutions that eliminated the need for burdensome equipment in favor of
lightweight, readily available mobile devices. Using the SIM Card as a storage mechanism will also
protect sensitive information via network-provisioned credentials by providing public safety
personnel with convenient, secure, and inexpensive solutions to store and access their information.

Plan for Upcoming Two Fiscal Years: Potential topical areas for NIST PSCR prize competitions during
the upcoming two fiscal years are user interfaces targeting the public safety community; cybersecurity
and device security issues with the understanding of critical applications and user interfaces required
by first responders; real-time, multi-modal analytics to support public safety communications; data
de-identification to expand the quantity and quality of datasets available to public safety
organizations; and unmanned aerial system research to support first responders.

B.3.10. First Responder UAS Endurance Challenge®*

Sponsoring Agency and Office: National Institute of Standards and Technology (Communications
Technology Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Ongoing

Competition Summary: The National Institute of Standards and Technology (NIST), Communications
Technology Laboratory, Public Safety Communications Research Division (PSCR) drives innovation
and advances public safety communication technologies through cutting-edge research and
development. PSCR works directly with first responders and the solver community to address public
safety’s urgent need to access the same broadband communications and state-of-the-art
technologies that consumers on commercial networks now expect. PSCR launched the First
Responder UAS Endurance Challenge, a 4-stage challenge with prize awards up to $552,000, on April 1,
2020. The advancement of Unmanned Aircraft Systems (UAS) research achieved through this
challenge will help support the development and operation of UAS that are intended to host critical
tools for public safety missions, such as wireless communications systems. In pursuit of this goal,
PSCRis investigating drones (i.e., UAS) as deployable systems to enable first responders with
broadband connectivity services by increasing the UAS flight endurance and efficiency when carrying
a payload. In a typical search-and-rescue scenario, teams of law enforcement, firefighters, and other
emergency agencies may be dispatched to a location where broadband LTE communications are
unavailable. To maintain communication amongst first responders on the ground, a drone carrying an
LTE system could be deployed that would extend the communications coverage area beyond the
immediate area. Currently, first responders are using drones to provide many different mission
capabilities, but the drones’ flight time is limited. The UAS payload capacity, energy source and flight

** The website for First Responder UAS Endurance Challenge is accessible at
https://www.challenge.gov/challenge/first-responder-uas-endurance-challenge/.
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time are linked through design trade-offs that can be optimized for efficiency and flexibility. This
challenge is designed to keep a UAS and its payload airborne for the longest time possible to support
first responders on the ground while they conduct their mission. The challenge will culminate in 2021.

Budget and Resources: Agency funds were used for Federal employee salaries, staff travel, and to
contract with an implementation vendor. Overhead paid on the contract costs supported internal
administrative and acquisition support. The agency obligated $824,000 in FY19 and $112,300 in FY20
in support of this challenge for the contest design and implementation vendor; these costs include
overhead. The following table indicates the budget and resources to support the activity.

Funding FY19 FY20
Federal personnel (FTE); Federa! personnel (.FTE); .
Agency Fund . . . Operations or administrative
Operations or administrative .
Use support; Other (contracted vendor) support; Prize purse (monetary
PPOTE award); Other (contracted vendor)
FTEs 0.4 0.5
Funding $824,000 $112,300
Estimate

Goal Types: Generate innovative ideas/designs/concepts; Outreach/information dissemination; Build
or strengthen a community

Problem or Opportunity Addressed: One of the barriers for the public safety community is having
access to drones that can fly for long periods of time, ninety minutes or more, while carrying a heavy
payload. Emergency responders can accomplish their mission more efficiently and effectively if the
drone flight time for a known payload is maximized. In a typical search-and-rescue scenario, a team of
one or two first responders may be dispatched to a location where broadband LTE communications
are unavailable. To maintain communications, first responders might deploy an LTE system using a
drone to provide communications to first responders on the ground and extend coverage to an area
that is remote from where the drone initially launched. This challenge solicits innovative drone
designs that can be cost-effectively manufactured and that support a variety of first responder use
cases.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Develop solutions in a quick
timeframe; Most cost-effective approach; Low-risk approach and/or pay-for-performance structure;
Identify and work with new innovators; Engage a specific community; Promote awareness of a specific
topic or agency research area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date

1 $100,000 20 20 06-16-2020

2a $70,000 30 14 08-26-2020
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FY Prize Purse Offered [ Prize Purse Awarded
FY19 Not applicable Not applicable
FY20 $175,000 $170,000

Non-Cash Prizes Include: None reported
Participants:

FY19: Not applicable

FY20: 45 team(s)

Intended Participants: 9"-12" grade students; Undergraduate College/University/Technical students;
Master/PhD students; Adult not affiliated with higher education; Small businesses; Other

Participation:
Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 04-01-2020 04-30-2020 06-16-2020 45
2a 06-01-2020 08-03-2020 08-26-2020 20

Solicitation of Submissions: Social media; Email; Partnership with outside organizations; Publicity
efforts from vendors/contractors; Posted on challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept

2a Prototype device

Submissions: In stage 1, participants submitted a concept paper outlining their knowledge, skills,
capabilities and approach for this challenge. In stage 2, invited participants from stage 1 submitted
documentation for a preliminary design review (milestone 1). In 2021, the participants will undergo a
stage 2 critical design review (milestone 2). Participants who meet all standards for the stage 2
reviews will be invited to stage 3, along with selected walk-on participants. Stage 3 participants will
submit videos of test and evaluation flights of their prototype to ensure the team has completed the
minimum requirements for safety, hardware configuration, flight time, and payload. Winners of stage
3 will advance to stage 4, the live test and evaluation contest, which will include a safety review, static
tests, technical flights, and an endurance flight of submitted drones.

Evaluation of Submissions: As described in the official rules for the 4-stage challenge, subject matter
experts (SMEs) reviewed submissions prior to evaluation by the judges. A panel of judges, appointed
by the NIST Director, determined winners based on the judging criteria. In stage 1, Concept Paper, the
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judges evaluated submissions to ensure the participant demonstrated a clear understanding of the
problem and the objective to design, build, and test a UAS for first responders’ requirements. In stage
2, invited participants from stage 1 underwent a preliminary design review and were awarded cash
prizes for passing this review. Later in stage 2 (2021), judges will evaluate participants’ documentation
for a critical design review. In stage 3, subject matter experts (SMEs) and judges will study the
participants’ video submissions for a comprehensive safety review. Finally, in stage 4, SMEs and
judges will observe safety checks, flight tests, and endurance tests.

Partnerships: The prize competition involved two partners. The following table lists these partners
and their contributions:

Partner |FY19 FY20 . .
P N cr e . P T
artner Name Type Contribution |Contribution artner Contribution Types

Publicity, advertising, outreach,
Not applicable [$3,000 or/and communications; Other
(Subject Matter Experts)

FirstNet Built with|Private
AT&T Industry

Publicity, advertising, outreach,
or/and communications; Other
(Subject Matter Experts and
Judges)

First Responder |Federal
Network Agency |Not applicable [$3,000
Authority or Office

Advancement of Agency Mission: NIST’s mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. PSCR drives innovation and advances public
safety communication technologies through cutting-edge research and development. PSCR works
directly with first responders and the solver community to address public safety’s urgent need to
access the same broadband communications and state-of-the-art technologies that consumers on
commercial networks now expect. The First Responder UAS Endurance Challenge is advancing the
agency’s mission by crowdsourcing ingenuity by setting challenging requirements that push the
boundary of drone technology and ancillary component development. The intended impacts of the
results of the Challenge include collaborations and new partnerships; insights into new technologies
and an array of new products; and influencing industry competitiveness while driving down UAS
production costs.

Plan for Upcoming Two Fiscal Years: Potential topical areas for NIST PSCR prize competitions during
the upcoming two fiscal years are user interfaces targeting the public safety community; cybersecurity
and device security issues with the understanding of critical applications and user interfaces required
by first responders; real-time, multi-modal analytics to support public safety communications; data
de-identification to expand the quantity and quality of datasets available to public safety
organizations; and unmanned aerial system research to support first responders.
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B.3.11. Haptic Interfaces for Public Safety Challenge®®

Sponsoring Agency and Office: National Institute of Standards and Technology (Communications
Technology Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Ongoing

FY20: Completed

Competition Summary: Public safety officials perform tasks in a variety of environments that severely
limit their senses and ability to communicate. Haptic devices, such as actuators, vibration motors,
force feedback devices, temperature elements, electrical stimulation, or other tactile feedback
devices, may assist first responders during a mission by augmenting senses and by improving
communication with incident commanders and other first responders. Developing and testing most
devices for public safety users can be costly as iterative testing in live scenarios is expensive and time-
consuming. The researchers at the Public Safety Communications Research Division (PSCR)
developed virtual reality (VR) environments specific to public safety (i.e., law enforcement, emergency
medical services (EMS), and fire service) to study the potential of using VR environments for less-
expensive, quicker iterative testing of new innovations for public safety. To address these two issues,
NIST’s PSCR Division hosted the Haptic Interfaces for Public Safety Challenge to investigate the
relevance of haptic interfaces to assist in first responder tasks; to assess the potential of using virtual
reality environments as a development tool to prototype and iterate on designs for public safety
technologies; and to convene innovators to advance the state of haptic interfaces for public safety.
Through this five-phase challenge, contestants developed haptic interface prototypes and integrated
the prototypes into three PSCR-provided virtual reality scenarios. Finalists also embedded one of their
haptic prototypes into firefighter personal protective equipment (PPE) for use in a live search and
rescue task at a firefighter training facility. The solutions proved that haptic devices can successfully
aid first responders in accomplishing their mission. Several innovators are furthering their research in
haptic interfaces for public safety. The challenge design proved that VR environments are helpful for
repeated testing prior to live environment testing.

Budget and Resources: Agency funds were applied to contractor support, travel expenses for Federal
employees and invited subject matter experts (SMEs) and judges, and administrative support for
procurements and travel. Contractors provided website development and hosting, marketing, and
outreach. Funds were also used to rent the fire training center for the live event (phase 5, FY20). The
following table indicates the budget and resources to support the activity.

> The website for Haptic Interfaces for Public Safety Challenge is accessible at
https://www.challenge.gov/challenge/haptic-interfaces-for-public-safety-challenge/.
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Funding FY19 FY20
Federal personnel (FTE); Non-
monetary award(s); Prize purse Federal personnel (FTE); Prize purse
Agency . . .
Fund Use (monetary award); Publicity, (monetary award); Transportation of
advertising, outreach, or/and participants
communications
FTEs 0.75 0.25
Funding
Estimate $30,100 $5,000

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology; Build or
strengthen a community; Other

Problem or Opportunity Addressed: The purpose of this challenge was to assess the potential of using
VR environments as a development tool to prototype and iterate on designs for public safety
technologies. The challenge also sought to investigate the relevance of haptic interfaces to assist in
first responder tasks. This challenge also sought to convene members of the haptic provider
community and innovators in the development community to advance the state of haptic interfaces
for public safety.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Permitted cost and resource sharing
with Federal and/or non-Federal partners; Develop solutions in a quick timeframe; Identify and work
with new innovators; Engage a specific community; Promote awareness of a specific topic or agency
research area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 S0 12 11 05-10-2019
2 $65,000 12 11 05-23-2019
3 $55,000 12 11 07-03-2019
4 $40,000 15 9 09-10-2019
5 $109,500 11 9 11-15-2019

FY |Prize Purse Offered | Prize Purse Awarded

FY19 [ $303,000 $160,000

FY20|$122,000 $109,500
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Non-Cash Prizes Include: Non-monetary incentives included access to PSCR researchers and public
safety professionals during the challenge. Participants who advanced to phase 3 were invited to
attend the PSCR 2019 Public Safety Broadband Stakeholder Meeting to demonstrate their prototypes.
The meeting attendees, who represented all segments of the public safety community, were asked to
provide feedback to the prototype developers. Participants who advanced to phase 5, the live
competition at the fire training center, were offered invitational travel arrangements.

Participants:
FY19: 16 team(s)
FY20: 6 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Small businesses; Large businesses; Other

Participation:
Phase Submissions [ Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions

1 03-18-2019 05-03-2019 05-10-2019 16

2 05-13-2019 05-21-2019 05-23-2019 11

3 05-24-2019 06-26-2019 07-03-2019 11

4 07-09-2019 08-23-2019 09-10-2019 11

5 09-10-2019 11-05-2019 11-15-2019 6

Solicitation of Submissions: Social media; Email; Partnership with outside organizations; Publicity
efforts from vendors/contractors; Posted on challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept

2 Other

3 Other

4 Prototype device or object; Software or computer code
5 Prototype device or object; Other

Submissions: In phase 1 of the challenge, contestants from both the Haptic Providers and Haptic
Development Teams submitted their concept papers outlining their proposed solution, approach,
capabilities, knowledge, and skills for this challenge. In phase 2, the Haptic Providers and Haptic
Development Teams submitted either signed teaming agreements or letters of intent to advance
through the competition without teaming. The challenge consisted of three additional phases: phase
3, Demonstration of Haptic Interface Prototypes in Virtual Reality; phase 4, Evaluation Round 1-Haptic
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Interface Prototypes in Virtual Reality; and phase 5, Evaluation Round 2 Haptic Interface Prototypes at
Firefighter Navigation Course.

Evaluation of Submissions: As outlined in the official rules for the challenge, SMEs reviewed
submissions. A panel of judges, appointed by the NIST Director, determined winners based on the
judging criteria. The participants, consisting of Haptic Providers and Haptic Development Teams, and
their haptic interface prototypes were evaluated in two key areas: 1) the impact of each prototype on
afirst responder’s performance in three virtual reality (VR) scenarios [law enforcement, emergency
medical services, and fire service] and 2) the effectiveness of the prototypes, once embedded into
firefighter PPE, on a firefighter’s ability to conduct a search and rescue task at a firefighter training
facility.

Partnerships: The prize competition involved four partners. The following table lists these partners
and their contributions:

FY19
Contribution

FY20
Contribution

Partner

Partner Name Contribution Types

Partner Type

Operations or

First Responder

Federal Agency

administrative

with AT&T

Network or Office $3,000 Not applicable |support; Other
Authority (Subject Matter
Experts and Judges)
Operations or
. . administrative
FirstNet, built Private Industry | $3,000 Not applicable |support; Other

(Subject Matter
Experts and Judges)

West Metro Fire
Protection
District

State or Local
Government

Not applicable

$1,000

Purchase of
consumable
materials; Operations
or administrative
support; Other
(Subject Matter
Experts and Judges;
loan of firefighter
personal protective
equipment (PPE))

MSA Safety

Private Industry

Not applicable

$3,000

Non-monetary
award(s); Other
(Webinar for
contestants)

Advancement of Agency Mission: NIST’s mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that

enhance economic security and improve quality of life. PSCR drives innovation and advances public
safety communication technologies through cutting-edge research and development. PSCR works
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directly with first responders and the solver community to address public safety’s urgent need to
access the same broadband communications and state-of-the-art technologies that consumers on
commercial networks now expect. The Haptic Interfaces for Public Safety Challenge advanced NIST’s
mission by broadening our innovator community into a new community, haptic feedback researchers;
proving that haptic interfaces embedded in first responder personal protective equipment can
enhance mission effectiveness; and demonstrating that the use of virtual reality environments for
design testing can streamline and reduce the cost of prototype development for the public safety
users.

Plan for Upcoming Two Fiscal Years: Potential topical areas for NIST PSCR prize competitions during
the upcoming two fiscal years are user interfaces targeting the public safety community; cybersecurity
and device security issues with the understanding of critical applications and user interfaces required
by first responders; real-time, multi-modal analytics to support public safety communications; data
de-identification to expand the quantity and quality of datasets available to public safety
organizations; and unmanned aerial system research to support first responders.

B.3.12. Tech to Protect Challenge®®

Sponsoring Agency and Office: National Institute of Standards and Technology (Communications
Technology Laboratory)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Ongoing

FY20: Ongoing

Competition Summary: The Tech to Protect Challenge was an ambitious five-phase open innovation
opportunity led by the National Institute of Standards and Technology, Communications Technology
Laboratory, Public Safety Communications Research Division (PSCR). The prize competition focused
on ten discrete problem statements (contests) to solve first responders' communications technology
issues by creating smartphone applications. In the first and second phases, participants attended
Codeathons events in ten different U.S. cities and submitted 77 early-stage software applications.
Codeathon participants consulted with local public safety experts, PSCR researchers, and co-sponsors
at the events to understand the problem statements and refine their models. NIST awarded 79 prizes
to winning Codeathon teams for a total of $280,500. In the Online Contest, phase 3, teams submitted
62 software applications; NIST invited 25 teams to phase 4. In the Demonstration & Seed Contest,
phase 4, each team completed a 12-minute demonstration presentation. The Judges awarded the
$450,000 prize purse to the 25 competing teams and $360,000 to the 12 teams selected to advance to
phase 5. In the Progress Contest, phase 5, which concluded in November 2020, the 12 finalists
presented their current application and growth strategy progress. NIST judges awarded $497,000 to
the 12 finalists; prizes ranged from $49,000 to $70,000 each. This challenge was the first prize
competition at NIST to award over $1 million in cash prizes; the cumulative prize total was $1,587,500.
Overall, the competition included over 20 co-sponsors and supporting organizations from across the
country. The successful solutions will transition from research and development to

6 The website for Tech to Protect Challenge is accessible at https://www.challenge.gov/challenge/tech-to-
protect-challenge/.
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commercialization, supporting emergency responders' use of advanced communications
technologies in accomplishing their day-to-day activities and critical responsibilities in emergencies.

Budget and Resources: Agency funds were used for Federal employee salaries, employee and
invitational travel, and commercial off-the-shelf items used in testing submissions. In FY18, agency
funds ($2.6 M) were obligated on a contract for a challenge implementation vendor. Overhead paid on
the contract costs supported internal administrative and acquisition support. The following table
indicates the budget and resources to support the activity.

Funding |FY19 FY20

Federal personnel (FTE); Operations
Agency or administrative support; Prize Federal personnel (FTE); Prize purse
Fund Use | purse (monetary award); Purchase | (monetary award)

of consumable materials

FTEs 1.25 0.75
—

unding | ¢15 500 $75,000
Estimate

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology;
Outreach/information dissemination; Launch or scale up the use of an enterprise/promote
commercialization; Build or strengthen a community; Other (increase the solver community for public
safety communications technology issues)

Problem or Opportunity Addressed: Public Safety professionals work to improve the safety of people
and the communities in which they live and work. For emergency responders, effective
communications can mean the difference between life and death. For example, while attempting
rescues during the collapse of the World Trade Centers in New York in 2001, first responders from
different districts could not communicate across districts using their portable radios. The Tech to
Protect Challenge focused on developing new technologies, tools, and resources that are reliable,
dependable, and innovative for public safety’s use. Public safety professionals, students, researchers,
programmers, engineers, and more came together to connect, collaborate, and create new
technologies—from software programs to mobile applications—that will help emergency responders
operate more efficiently, effectively, and safely in accomplishing their mission.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Permitted cost and resource sharing
with Federal and/or non-Federal partners; Develop solutions in a quick timeframe; Low-risk approach
and/or pay-for-performance structure; Identify and work with new innovators; Target audience could
not have been reached through traditional mechanisms; Promote awareness of a specific topic or
agency research area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date

1 $100,500 56 25 09-29-2019
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Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
2 $180,000 85 54 11-03-2019
3 S0 50 25 01-25-2019
4 $810,000 37 37 05-01-2019

FY |Prize Purse Offered | Prize Purse Awarded

FY19 [ $140,000 $100,500

FY20 [ $1,220,000 $990,000

Non-Cash Prizes Include: Non-monetary incentives for Tech to Protect included access to a
community of entrepreneurs, inventors, and innovators with diverse backgrounds who share a
common interest in creating technology to improve community safety. All participants were invited to
join researchers and emergency responders and to share their talents in advancing technologies and
applications for public safety. More than 50 public safety experts attended the phase 1 and 2
codeathon events, sharing their time and expertise with participants. Participants had direct access to
PSCR researchers, industry professionals, and technical experts during the challenge. Participants
also had access to specialized software tools and data sets to support their work. The network of
experts supporting this program provided regular responses via Q&A, feedback to all participants, and
regular interaction with participants in an online forum active during phases 1, 2, and 3. In phase 4,
each participant was provided direct feedback on their presentation, technical demo, and strategy in
three formal review sessions with reviewers who represented the research team, industry experts, and
representatives from public safety. These phase 4 feedback and coaching sessions enabled all teams
to present their work in a fortified format for judging in May 2020.

Participants:
FY19: 60 team(s)
FY20: 77 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Small businesses; Large businesses; Other

Participation:
Phase Submissions | Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 09-27-2019 09-29-2019 09-29-2019 19
2 11-01-2019 11-03-2019 11-03-2019 58
3 06-01-2019 11-15-2019 01-25-2020 60
4 01-31-2020 04-20-2020 05-01-2020 25
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Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Publicity efforts from vendors/contractors; Posted on challenge.gov

Submission Types:

Phase |Submission Type

1 Proposal or concept; Prototype device or object; Software or computer code
2 Proposal or concept; Prototype device or object; Software or computer code
3 Prototype device or object; Software or computer code

Prototype device or object; Software or computer code; Business or
commercial development plan

Submissions: NIST PSCR sought applications for hand-held communications devices (e.g., mobile
phones, tablets) that would aid public safety responders in executing tasks during routine or
emergency missions. In the regional in-person events and the online contest (phases 1-3), all eligible
participants, regardless of area or level of expertise, were invited to create a concept and early-stage
software solution to one or more of the ten technical contests. Submissions sought were generally
software applications (e.g., mobile, web, database) that would aid public safety responders in
executing tasks during routine or emergency missions. In phase 4, selected participants were invited
to present a working prototype solution and a growth strategy for moving their innovation forward
towards commercial or broad use within the public safety community. In many of the technical
contests, the working prototype involved both software and hardware components.

Evaluation of Submissions: Evaluation criteria for the determination of winners were outlined in the
Official Rules for the challenge. For phases 1 and 2, SMEs advised participants, and judges, appointed
by the NIST Director, performed an initial compliance check, evaluated app demonstration, and
scored the team presentation to determine successful submissions. Judges then performed an in-
depth evaluation of successful submissions before determining awards. For phase 3, SMEs performed
preliminary compliance checks and app testing before the judges evaluated the app submissions
across three technical criteria unique to each of the 10 technical contests. For phase 4, judges
evaluated each participant’s video showcasing their solution, their market entry and scale-up
strategy, and their 6-month growth plan. In the Progress Contest, scheduled for November 2020, the
judges evaluated the Seed Contest winners’ progress in further developing their app and in the
execution of their growth strategy.

Partnerships: The prize competition involved 22 partners. The following table lists these partners and
their contributions:
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Partner FY19 FY20 Partner Contribution

Partner Name Type Contribution | Contribution | Types

Non-monetary award(s);
Publicity, advertising,
outreach, or/and
communications;
Database development;
Software development;
Data entry/analysis;
Discover and design
support; Operations or
administrative support;
$12,500 $12,500 Solution acceleration;
Other (access to the
FirstNet App Developer
program; education for
participants on the
process to have their
apps reviewed and listed
within the FirstNet App
Catalog, a nationwide
directory of apps for first
responders)

FirstNet Built with | Private
AT&T (AT&T Corp) | Industry
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Partner Name

Partner
Type

FY19
Contribution

FY20
Contribution

Partner Contribution
Types

First Responder
Network Authority
(FirstNet
Authority)

Federal
Agency or
Office

$12,500

$12,500

Non-monetary award(s);
Publicity, advertising,
outreach, or/and
communications;
Database development;
Software development;
Data entry/analysis;
Discover and design
support; Operations or
administrative support;
Solution acceleration;
Other (supported the
prize competition from
inception to the final
judging process;
technical staff proposed
first responder
telecommunications
issues to solve, and they
continued supporting the
challenge with
competition design,
submission reviews, and
interacting with
contestants, as
appropriate)

Coding Dojo

Private
Industry

$5,000

None
reported

Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Operations or
administrative support;
Solution acceleration
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Partner FY19 FY20 Partner Contribution

Partner Name Type Contribution | Contribution | Types

Non-monetary award(s);
Publicity, advertising,
outreach, or/and
communications;
Private $25.000 None Database development;
Industry ’ reported Software development;
Discover and design
support; Operations or
administrative support;
Solution acceleration

DotProduct, LLC

Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Operations or
administrative support;
Solution acceleration

Private None

Galvanize, Inc Industry $5,000 reported

Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Operations or
administrative support;
Solution acceleration

Other None
Hacker Fund (Nonprofit) $5,000 reported

Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Operations or
administrative support;
Solution acceleration

The City College of | Academic $5.000 None
New York Institution ’ reported
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Partner FY19 FY20 Partner Contribution

Partner Name Type Contribution | Contribution | Types

Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Operations or
administrative support;
Solution acceleration

Decode Miami Private $5,000 None
Industry reported

Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Operations or
administrative support;
Solution acceleration

San Francisco Academic None
. . S $5,000
State University Institution reported

Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Operations or
administrative support;
Solution acceleration

Texas A&M Academic $5.000 None
University Institution ’ reported

Non-monetary award(s);
Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Discovery and design
support; Operations or
administrative support;
Solution acceleration

Bespoken Private None
. 2
Holdings, Inc Industry 325,000 reported
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Partner FY19 FY20 Partner Contribution

Partner Name Type Contribution | Contribution | Types

Non-monetary award(s);
Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Discovery and design
support; Operations or
administrative support;
Solution acceleration

Motorola Private None
. 2
Solutions, Inc Industry 325,000 reported

Non-monetary award(s);
Purchase of consumable
materials; Publicity,
advertising, outreach,
or/and communications;
Database development;
Software development;
Discovery and design
support; Operations or
administrative support;
Solution acceleration

IBM (International Private None

Business Machines Indust $25,000 reported
Corp) " P

Publicity, advertising,
Appirio, Inc Private None outreach, or/and
$25,000 L
(TopCoder) Industry reported communications;
Solution acceleration

Publicity, advertising,
outreach, or/and
None communications;
reported Discovery and design
support; Solution
acceleration

Office of Unified State or
Communications, [Local $5,000
Washington, D.C. [ Government

Publicity, advertising,

City of Houston, outreach, or/and

. State or S
Public Safety None communications;
e Local $5,000 i )
Communications reported Discovery and design
s Government .
Division support; Solution

acceleration
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Partner Name Partner FY19 FY20 Partner Contribution
Type Contribution | Contribution | Types
Publicity, advertising,
o State or outreachf or/.and
Miami - Dade None communications;
. Local $5,000 . .
Police Department reported Discovery and design
Government .
support; Solution
acceleration
Publicity, advertising,
outreach, or/and
State or .
Texas Department None communications;
. Local $5,000 . .
of Public Safety reported Discovery and design
Government .
support; Solution
acceleration
Publicity, advertising,
. outreach, or/and
Arlington County | State or L
T None communications;
(Virginia) Fire Local $5,000 . .
reported Discovery and design
Department Government .
support; Solution
acceleration
Publicity, advertising,
outreach, or/and
— State or L
Rockford (Illinois) None communications;
) Local $5,000 . .
Fire Department reported Discovery and design
Government .
support; Solution
acceleration
Publicity, advertising,
h
‘ State or outreac for(and
City of Houston None communications;
g Local $5,000 . .
Police reported Discovery and design
Government .
support; Solution
acceleration
Publicity, advertising,
‘ ‘ State or outreachj or(and
Chicago Police None communications;
Local $5,000 . .
Department reported Discovery and design
Government .
support; Solution
acceleration

Advancement of Agency Mission: NIST’s mission is to promote U.S. innovation and industrial
competitiveness by advancing measurement science, standards, and technology in ways that
enhance economic security and improve quality of life. NIST’s PSCR Division drives innovation and
advances public safety communication technologies through cutting-edge research and
development. The Tech to Protect Challenge advanced NIST and NIST’s PSCR missions by engaging
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entrepreneurs, technologists, students, programmers, designers, and public safety experts to create
solutions across critical technical areas of public safety communications, including secure
communications, location-based services, public safety data analytics, mission-critical voice, and user
interface/user experience (Ul/UX). The participant solutions will support emergency responders’ use
of advanced communications technologies in accomplishing their day-to-day activities, critical
responsibilities in emergencies and support the continued development of tools and technology
designed for and used by public safety.

Plan for Upcoming Two Fiscal Years: Potential topical areas for NIST PSCR prize competitions during
the upcoming two fiscal years are user interfaces targeting the public safety community; cybersecurity
and device security issues with the understanding of critical applications and user interfaces required
by first responders; real-time, multi-modal analytics to support public safety communications; data
de-identification to expand the quantity and quality of datasets available to public safety
organizations; and unmanned aerial system research to support first responders.

B.4. Department of Defense (DOD)

B.4.1. xTechSearch 3%

Sponsoring Agency and Office: Army
Authority: America COMPETES Reauthorization Act of 2010; 15 United States Code (U.S.C.) 3719
Status:

FY19: Launched

FY20: Completed

Competition Summary: The Assistant Secretary of the Army for Acquisition, Logistics and Technology
(ASA(ALT)) announced the third cohort of the Army xTechSearch prize competition. xTechSearch
highlights opportunities for small businesses to collaborate with the Army to tackle the most critical
Army modernization challenges. ASA(ALT) recognizes that the Army must enhance its engagement
with the entrepreneurial funded community, small businesses, and other non-traditional defense
entities by: Understanding the spectrum of technologies being developed commercially that may
benefit the Army; Integrating the sector of non-traditional defense entities into the Army’s Science
and Technology (S&T) ecosystem; Providing mentorship and expertise to accelerate, mature, and
transition technologies of interest to the Army. The xTechSearch competition will provide resourcing
to select small businesses to demonstrate proof of concept for their technologies pertaining to Army
challenges. The program will also integrate these small businesses into the Army’s S&T ecosystem by
providing research opportunities with Army labs, including access to the Army’s organic intellectual
and technical capital. xTechSearch is an opportunity for businesses to pitch novel technology
solutions—a new application for an existing technology or a new technology concept entirely—to the
Army. The Army will provide non-dilutive seed prizes for small businesses to demonstrate proof of
concept in an Army-relevant challenge area. The authority of this program is 15 United States Code
(U.s.C.) 3719.

5" The website for xTechSearch 3 is accessible at
https://www.arl.army.mil/xtechsearch/competitions/xtechsearch-3.html.

B-58



IMPLEMENTATION OF FEDERAL PRIZE AND CITIZEN SCIENCE AUTHORITY: FISCAL YEARS 2019-20

Budget and Resources: Funds were used for contest execution, including support of the xTechSearch
competition office that is responsible for contest planning, event execution, evaluation software and
services, communication, marketing, website, and social media support. Funding was also used to
execute an xTech Accelerator program for the contest finalists. The following table indicates the

budget and resources to support the activity.

Funding FY19 FY20
Data entry/analysis; Operations or | Data entry/analysis; Operations or
administrative support; Prize purse |administrative support; Prize purse
(monetary award); Publicity, (monetary award); Publicity,

Agency advertising, outreach, or/and advertising, outreach, or/and

Fund Use [communications; Software communications; Software
development; Solution development; Solution
acceleration; Web portal or app acceleration; Web portal or app
development and support development and support

FTEs 4 4

Funding 1 ¢500,000 $500,000

Estimate

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts; Develop/demonstrate technology; Education/training;
Outreach/information dissemination; Launch or scale up the use of an enterprise/promote
commercialization; Build or strengthen a community.

Problem or Opportunity Addressed: ASA(ALT) recognizes that the Army must enhance its engagement
with small businesses by: understanding the spectrum of technologies being developed commercially
that may benefit the Army; integrating the sector of small business innovators into the Army’s Science
and Technology (S&T) ecosystem; and providing mentorship and expertise to accelerate, mature, and
transition technologies of interest to the Army. The xTechSearch competition also strives to integrate
these small businesses into the Army’s S&T ecosystem by providing research opportunities with Army
labs, including authorized access to the Army’s organic intellectual and technical capital. Participating
companies will have access to training, mentorship, and other support infrastructure as they progress
through the contest to determine how best to align their technology solutions with real users and
buyers within the Army.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Low risk approach and/or pay-for-performance structure; Identify and
work with new innovators; Promote awareness of a specific topic or agency research area; Previous
success with a prize competition; Other (lower barrier to entry for applicants)

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 $255,000 51 51 06-12-2019
2 $240,000 24 24 08-16-2019
3 $1,440,000 |12 12 10-16-2019
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Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date

09-11-2020

4 $250,000 1 1

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | $505,000 $505,000

FY20 [ $1,800,000 $1,800,000

Non-Cash Prizes Include: In addition to the prizes, the xTechSearch competition will provide
education, mentorship, and networking opportunities to help integrate small businesses into the
Army science and technology ecosystem.

Participants:
FY19: 141 teams
FY20: 24 teams

Intended Participants: Small businesses

Participation:
Phase Submissions | Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 04-30-2019 06-12-2019 06-12-2019 141
2 08-06-2019 08-16-2019 08-16-2019 50
3 10-14-2019 10-16-2019 10-16-2019 24
4 09-09-2020 09-11-2020 09-11-2020 12

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition; Live
video streaming announcement; Partnership with outside organizations; Publicity efforts from
vendors/contractors; Posted on challenge.gov

Submission Types:

Phase |Submission Type

1 Proposal or concept; Creative media

2 Proposal or concept; Creative media; Analysis or visualization of data

3 Proposal or concept; Business or commercial development plan; Creative media;
Analysis or visualization of data

4 Proposal or concept; Prototype device or object; Business or commercial
development plan; Creative media; Analysis or visualization of data

Submissions: A concept white paper outlining the technology, the potential impact on the Army, the
scientific viability of their approach, and the dual-use technology applications for both the
commercial and defense spaces.
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Evaluation of Submissions: Submissions were evaluated by a panel of Army science and technology
ecosystem subject matter experts (warfighter, acquisition, and research and development) as well as
technical and business experts from outside the Army. Part 1: Concept White Papers were evaluated
and ranked using the following Scoring Criteria: Potential for Impact/Revolutionizing the Army: 45%;
Scientific and Engineering Viability: 45%; Proposal Quality: 10%. Part 2: Technology Pitches were
evaluated and ranked using the following Scoring Criteria: Potential for Impact/Revolutionizing the
Army: 35%; Scientific and Engineering Viability: 35%; Team Ability: 20%; Presentation Quality: 10%.

Partnerships: No partners were indicated.

Advancement of Agency Mission: xTechSearch is a competition targeting small businesses to uncover
novel dual-use science and technology solutions to tackle the Army’s most critical modernization
challenges.

Plan for Upcoming Two Fiscal Years: The Army plans to continue to execute the xTechSearch open-
topic prize competition annually as well as support problem-focused competitions using the same
competition structure and process as approved on a case-by-case basis. We estimate that the xTech
program will execute 4 to 5 competitions per fiscal year.

B.4.2. xTechSearch 4%

Sponsoring Agency and Office: Army
Authority: America COMPETES Reauthorization Act of 2010; 15 United States Code (U.S.C.) 3719
Status:

FY19: Launched

FY20: Completed

Competition Summary: The Assistant Secretary of the Army for Acquisition, Logistics and Technology
(ASA(ALT)) announced the fourth cohort of the Army xTechSearch prize competition. xTechSearch
highlights opportunities for small businesses to collaborate with the Army to tackle the most critical
Army modernization challenges. ASA(ALT) recognizes that the Army must enhance its engagement
with the entrepreneurial funded community, small businesses, and other non-traditional defense
entities by: Understanding the spectrum of technologies being developed commercially that may
benefit the Army; Integrating the sector of non-traditional defense entities into the Army’s Science
and Technology (S&T) ecosystem; Providing mentorship and expertise to accelerate, mature, and
transition technologies of interest to the Army. The xTechSearch competition will provide resourcing
to select small businesses to demonstrate proof of concept for their technologies pertaining to Army
challenges. The program will also integrate these small businesses into the Army’s S&T ecosystem by
providing research opportunities with Army labs, including access to the Army’s organic intellectual
and technical capital. xTechSearch is an opportunity for businesses to pitch novel technology
solutions—a new application for an existing technology or a new technology concept entirely—to the
Army. The Army will provide non-dilutive seed prizes for the small businesses to demonstrate proof of
concept in an Army-relevant challenge area. The authority of this program is 15 United States Code
(U.s.C.) 3719.

8 The website for xTechSearch 4 is accessible at
https://www.arl.army.mil/xtechsearch/competitions/xtechsearch-4.html.
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Budget and Resources: Funds were used for contest execution including support of the xTechSearch
competition office that is responsible for contest planning, event execution, evaluation software and
services, communication, marketing, website, and social media support. Funding was also used to
execute an xTech Accelerator program for the contest finalists. The following table indicates the
budget and resources to support the activity.

Funding FY19 FY20

Data entry/analysis; Non-monetary award(s); Operations or
Agency None administrative support; Prize purse (monetary award); Publicity,
Fund Use reported advertising, outreach, or/and communications; Software

development; Web portal or app development and support

FTEs 0 4
—

unding | $800,000
Estimate

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts; Develop/demonstrate technology; Education/training;
Outreach/information dissemination; Launch or scale up the use of an enterprise/promote
commercialization; Build or strengthen a community

Problem or Opportunity Addressed: The ASA(ALT) recognizes that the Army must enhance its
engagement with the small businesses by: understanding the spectrum of technologies being
developed commercially that may benefit the Army; integrating the sector of small business
innovators into the Army’s Science and Technology (S&T) ecosystem; and providing mentorship and
expertise to accelerate, mature, and transition technologies of interest to the Army. The xTechSearch
competition also strives to integrate these small businesses into the Army’s S&T ecosystem by
providing research opportunities with Army labs, including authorized access to the Army’s organic
intellectual and technical capital. Participating companies will have access to training, mentorship,
and other support infrastructure as they progress through the contest to determine how best to align
their technology solutions with real users and buyers within the Army.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Flexibility to implement project design and achieve project goals; Low
risk approach and/or pay-for-performance structure; Less burdensome to design and execute than
alternatives; Identify and work with new innovators; Engage a specific community; Promote
awareness of a specific topic or agency research area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 $240,000 48 48 12-15-2019
2 $200,000 20 20 01-23-2020
3 $1,200,000 |10 10 03-19-2020
4 $340,000 10 10 10-16-2020
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FY |Prize Purse Offered | Prize Purse Awarded
FY19($0 S0
FY20|$1,640,000 $1,640,000

Non-Cash Prizes Include: In addition to the prizes, the xTechSearch competition will provide
education, mentorship, and networking opportunities to help integrate small businesses into the
Army science and technology ecosystem.

Participants:

FY19: No teams reported
FY20: 320 teams

Intended Participants: Small businesses

Participation:
Phase Submissions | Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 10-01-2019 11-11-2019 12-15-2019 320
2 01-06-2020 01-22-2020 01-23-2020 48
3 03-17-2020 03-18-2020 03-19-2020 20
4 10-12-2020 10-14-2020 10-16-2020 10

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition; Live
video streaming announcement; Partnership with outside organizations; Publicity efforts from
vendors/contractors; Posted on challenge.gov

Submission Types:

Phase |Submission Type

1 Proposal or concept; Creative media

2 Proposal or concept; Creative media; Analysis or visualization of data

3 Proposal or concept; Business or commercial development plan; Creative media;
Analysis or visualization of data

4 Proposal or concept; Prototype device or object; Business or commercial

development plan; Creative media; Analysis or visualization of data

Submissions: A concept white paper outlining the technology, the potential impact on the Army, the
scientific viability of their approach, and the dual-use technology applications for both the
commercial and defense spaces.

Evaluation of Submissions: Submissions were evaluated by a panel of Army science and technology
ecosystem subject matter experts (warfighter, acquisition, and research and development) as well as
technical and business experts from outside the Army. Part 1: Concept White Papers are evaluated
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and ranked using the following Scoring Criteria: Potential for Impact/Revolutionizing the Army: 35%
Scientific and Engineering Viability: 35% Dual Use: 20% Proposal Quality: 10%. Part 2: Technology
Pitches were evaluated and ranked using the following Scoring Criteria: Potential for
Impact/Revolutionizing the Army: 30%; Scientific and Engineering Viability: 30%; Dual Use: 20%; Team
Ability: 10%; Presentation Quality: 10%.

Partnerships: No partners were indicated.

Advancement of Agency Mission: xTechSearch is a competition targeting small businesses to uncover
novel dual-use science and technology solutions to tackle the Army’s most critical modernization
challenges.

Plan for Upcoming Two Fiscal Years: The Army plans to continue to execute the xTechSearch open-
topic prize competition annually as well as support problem-focused competitions using the same
competition structure and process as approved on a case-by-case basis. We estimate that the xTech
program will execute 4 to 5 competitions per fiscal year.

B.4.3. xTechSearch 5%°

Sponsoring Agency and Office: Army
Authority: America COMPETES Reauthorization Act of 2010; 15 United States Code (U.S.C.) 3719
Status:

FY19: Completed

FY20: Ongoing

Competition Summary: The Assistant Secretary of the Army for Acquisition, Logistics and Technology
(ASA(ALT)) announced the third cohort of the Army xTechSearch prize competition. xTechSearch
highlights opportunities for small businesses to collaborate with the Army to tackle the most critical
Army modernization challenges. The ASA(ALT) recognizes that the Army must enhance its
engagement with the entrepreneurial funded community, small businesses, and other non-traditional
defense entities by: Understanding the spectrum of technologies being developed commercially that
may benefit the Army; Integrating the sector of non-traditional defense entities into the Armys Science
and Technology (S&T) ecosystem; Providing mentorship and expertise to accelerate, mature, and
transition technologies of interest to the Army. The xTechSearch competition will provide resourcing
to select small businesses to demonstrate proof of concept for their technologies pertaining to Army
challenges. The program will also integrate these small businesses into the Army’s S&T ecosystem by
providing research opportunities with Army labs, including access to the Army’s organic intellectual
and technical capital. xTechSearch is an opportunity for businesses to pitch novel technology
solutions—a new application for an existing technology or a new technology concept entirely—to the
Army. The Army will provide non-dilutive seed prizes for the small businesses to demonstrate proof of
concept in an Army-relevant challenge area. The authority of this program is 15 United States Code
(U.s.C.) 3719.

Budget and Resources: Funds were used for contest execution including support of the xTechSearch
competition office that is responsible for contest planning, event execution, evaluation software and

% The website for xTechSearch 5 is accessible at
https://www.arl.army.mil/xtechsearch/competitions/xtechsearch-5.html.
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services, communication, marketing, website, and social media support. Funding was also used to
execute an xTech Accelerator program for the contest finalists. The following table indicates the
budget and resources to support the activity.

Funding FY19 FY20
Non-monetary award(s); Operations or administrative
support; Prize purse (monetary award); Publicity,

Agency . -

None reported advertising, outreach, or/and communications;

Fund Use . g
Software development; Transportation of participants;
Web portal or app development and support

FTEs None reported 4

Fur}dmg None reported $500,000

Estimate

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts; Develop/demonstrate technology; Education/training;
Outreach/information dissemination; Launch or scale up the use of an enterprise/promote
commercialization; Build or strengthen a community

Problem or Opportunity Addressed: ASA(ALT) recognizes that the Army must enhance its engagement
with the small businesses by: understanding the spectrum of technologies being developed
commercially that may benefit the Army; integrating the sector of small business innovators into the
Army’s Science and Technology (S&T) ecosystem; and providing mentorship and expertise to
accelerate, mature, and transition technologies of interest to the Army. The xTechSearch competition
also strives to integrate these small businesses into the Army’s S&T ecosystem by providing research
opportunities with Army labs, including authorized access to the Army’s organic intellectual and
technical capital. Participating companies will have access to training, mentorship, and other support
infrastructure as they progress through the contest to determine how best to align their technology
solutions with real users and buyers within the Army.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Flexibility to implement project design and achieve project goals; Low
risk approach and/or pay-for-performance structure; Less burdensome to design and execute than
alternatives; Identify and work with new innovators; Promote awareness of a specific topic or agency
research area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date

1 $300,000 60 60 05-15-2020

2 $200,000 20 20 07-11-2020

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | None reported None reported
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FY |Prize Purse Offered | Prize Purse Awarded

FY20 [ $500,000 $500,000

Non-Cash Prizes Include: In addition to the prizes, the xTechSearch competition will provide
education, mentorship, and networking opportunities to help integrate small businesses into the
Army science and technology ecosystem.

Participants:
FY19: No teams reported
FY20: 382 teams

Intended Participants: Small businesses

Participation:
Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 02-24-2020 03-31-2020 05-15-2020 382
2 07-07-2020 07-10-2020 07-11-2020 60

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition; Live
video streaming announcement; Partnership with outside organizations; Publicity efforts from
vendors/contractors; Posted on challenge.gov

Submission Types:

Phase |Submission Type

1 Proposal or concept; Creative media

Proposal or concept; Business or commercial development plan; Creative media;
Analysis or visualization of data

Submissions: A concept white paper outlining the technology, the potential impact on the Army, the
scientific viability of their approach, and the dual-use technology applications for both the
commercial and defense spaces.

Evaluation of Submissions: Submissions were evaluated by a panel of Army science and technology
ecosystem subject matter experts (warfighter, acquisition, and research and development) as well as
technical and business experts from outside the Army. Part 1: Concept White Papers were evaluated
and ranked using the following Scoring Criteria: Potential for Impact/Revolutionizing the Army: 35%;
Scientific and Engineering Viability: 35%; Dual Use: 20%; Proposal Quality: 10%. Part 2: Technology
Pitches were evaluated and ranked using the following Scoring Criteria: Potential for
Impact/Revolutionizing the Army: 30%; Scientific and Engineering Viability: 30%; Dual Use: 20%; Team
Ability: 10%; Presentation Quality: 10%.

Partnerships: No partners were indicated.
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Advancement of Agency Mission: xTechSearch is a competition targeting small businesses to uncover
novel dual-use science and technology solutions to tackle the Army's most critical modernization
challenges.

Plan for Upcoming Two Fiscal Years: The Army plans to continue to execute the xTechSearch open-
topic prize competition annually as well as support problem-focused competitions using the same
competition structure and process as approved on a case-by-case basis. We estimate that the xTech
program will execute 4 to 5 competitions per fiscal year.

B.5. Department of Energy (DOE)

B.5.1. American-Made Solar Challenge®®
Sponsoring Agency and Office: Solar Energy Technologies Office
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Ongoing

FY20: Ongoing

Competition Summary: The American-Made Solar Prize is a prize competition from the U.S.
Department of Energy (DOE) that is designed to energize U.S. solar manufacturing. The competition
aims to support the growth of U.S. solar manufacturing and reenergize American energy innovation by
tapping into Americans’ competitive spirit and the Nation's unparalleled innovation ecosystem.
Through a series of three contests, innovators from across the country work to transform big ideas
into concepts and then prototypes ready for industry testing on a condensed timeline. The Solar Prize
offers competitors $3 million in cash prizes and support from the American-Made Network, helping
connect entrepreneurs to National Laboratories, industry experts, facilities, and other resources they
need to succeed. Through the American-Made Network, the world's best-in-class National Laboratory
research base is combined with an unparalleled entrepreneurial support system consisting of
pioneering fabrication facilities, energy incubators, and other valuable resources. Together, they
support competitors in the Solar Prize to create a sweeping portfolio of innovations primed for private
investment and commercial scale up.

Budget and Resources: In order for the prize to operate, funds are needed for the Prize Administrator,
the National Renewable Energy Laboratory (NREL), for its efforts to support to execution of the
program and the facilitation of the American Made Network. The following table indicates the budget
and resources to support the activity.

€ The website for American-Made Solar Challenge is accessible at
https://americanmadechallenges.org/solarprize/index.html.
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Funding [ FY19 FY20
Discovery and design support; Federal [ Discovery and design support; Federal
personnel (FTE); Operations or personnel (FTE); Operations or
administrative support; Prize purse administrative support; Prize purse

Agency - -

Fund (monetary award); Publicity, (monetary award); Publicity,

Use advertising, outreach, or/and advertising, outreach, or/and
communications; Solution communications; Solution
acceleration; Web portal or app acceleration; Web portal or app
development and support development and support

FTEs 3 3

Funding |, 100,000 $1,100,000

Estimate

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology;
Education/training; Outreach/information dissemination; Launch or scale up the use of an
enterprise/promote commercialization; Build or strengthen a community

Problem or Opportunity Addressed: The American-Made Solar Prize is the inaugural prize of the
American-Made Challenges program, which incentivizes the Nation's entrepreneurs to provide

American leadership in the energy marketplace. These new challenges seek to lower the barriers U.S.-
based innovators face in reaching manufacturing scale by accelerating the cycles of learning from
years to weeks, while helping to create partnerships that connect entrepreneurs to the private sector
and the network of DOE's National Laboratories across the Nation.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Develop solutions in a quick
timeframe; Low risk approach and/or pay-for-performance structure; Less burdensome to design and
execute than alternatives; Identify and work with new innovators; Engage a specific community;
Target audience could not have been reached through traditional mechanisms

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available [ Awards Given | Winners Announcement Date
1 $1,000,000 |20 20 09-24-2019
2 $1,000,000 |10 10 03-30-2020
3 $1,000,000 |2 2 08-28-2020
FY |Prize Purse Offered | Prize Purse Awarded
FY19 | $3,900,000 $3,900,000
FY20 [ $3,900,000 $3,900,000
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Non-Cash Prizes Include: Winners of the solar prize receive a voucher for technical support. The
vouchers allow winners from the Set! and Go! Contests to access tools, equipment, and expertise at
National Laboratories and approved organizations and facilities so that they may develop, test, and
validate their innovative solutions.

Participants:
FY19: 300 teams
FY20: 300 teams

Intended Participants: Master/PhD students; Small businesses; Large businesses; Other (Lab
researchers)

Participation:
Phase Submissions | Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 03-22-2012 07-16-2019 09-24-2019 128
2 09-24-2019 03-04-2020 03-30-2020 20
3 03-30-2019 08-11-2020 08-28-2020 10

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition; Live
video streaming announcement; Partnership with outside organizations; Publicity efforts from
vendors/contractors

Submission Types:

Phase | Submission Type

1 Proposal or concept; Creative media

2 Prototype device or object; Creative media

3 Prototype device or object; Business or commercial development plan; Creative media

Submissions: Competitors in each Solar Prize participate in three progressive prize competitions: the
Ready!, Set!, and Go! Contests. The American Made Solar Prize seeks to have a low barrier of entry by
having a simple application process comprised of a 90-second video pitch, a summary slide, and a
five-page application describing the challenge, proposed technical solution, team, and plan. Ready!
Contest: Winners will be selected after identifying an impactful idea or solution addressing a critical
need in the solar industry and will then be eligible to compete in the Set! Contest. Anyone can submit
a package to compete in the Ready! Contest. Set! Contest: Competitors will work to substantially
advance their technology solution toward a viable and promising proof of concept. Go! Contest:
Competitors will work to substantially advance their solution from proof of concept to a refined
prototype and find a partner to perform a pilot test of the prototype.

Evaluation of Submissions: The American Made Solar Prize seeks to have a low barrier of entry by
having a simple application process comprised of a 90-second video pitch, a summary slide, and a
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five-page application describing the challenge, proposed technical solution, team, and plan. These
materials are scored by a panel of expert reviewers from industry, National Laboratories, and
government. The last two phases of the prize also include a live demo day event evaluated by a panel
of judges. The final phase of the prize requires a legally binding agreement from a commercial partner
to perform a pilot test with the competitor.

Partnerships: The prize competition involved five formal contracted partners and more than 100
connector partners included in the American Made network (the list of additional partners is
accessible at https://americanmadechallenges.org/network/index.html). The following table lists the
formal partners and their contributions:

Partner FY19 FY20 I
P T o L. o L. P T
Name artner Type Contribution | Contribution artner Contribution Types
Publicity, advertising, outreach,
or/and communications; Web
National portal or app development and
Renewable | Other $500,000 $500,000 support; Software development;
Energy Lab Discovery and design support;
Operations or administrative
support; Solution acceleration
. Publicity, advertising, outreach,
Carnegie Academic or/and communications;
Mellon c . $100,000 $100,000 . . ’
Lo Institution Discovery and design support;
University . .
Solution acceleration
Nonpr.oﬁt. Publicity, advertising, outreach,
Nation of Organization or/and communications;
(excluding $100,000 $100,000 . ) ’
Makers . Discovery and design support;
Academic . .
o Solution acceleration
Institutions)
Publicity, advertising, outreach,
or/and communications;
ADL Private Database development;
1 1
Ventures |Industry 3100,000 3100,000 Software development;
Discovery and design support;
Solution acceleration
University Publicity, advertising, outreach,
of Arizona |Academic or/and communications;
- 100,000 100,000 . . ’
Center for |Institution 3 3 Discovery and design support;
Innovation Solution acceleration

Advancement of Agency Mission: The Solar Prize supports work to spur solar manufacturing, develops
innovative solar solutions and products, and creates domestic jobs and opportunities through public-
private partnerships. The prize model disrupts traditional thinking, and introduces, expands, and
evolves what is possible for Federal agencies. Prize competitions increase the number of perspectives
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working to solve difficult problems, foster interdisciplinary collaboration, remove barriers to
participation, and make innovation easy, fast, and agile.

Plan for Upcoming Two Fiscal Years: The fourth round of the American Made Solar Prize is underway
and will continue in FY21.

B.5.2. EPIC Prize®!
Sponsoring Agency and Office: Office of Technology Transitions
Authority: America COMPETES Reauthorization Act of 2010

Status:
FY19: No activity occurred during FY19

FY20: Completed

Competition Summary: The DOE Office of Technology Transitions (OTT) is launching a $1,000,000 prize
competition to award cash prizes to the Nation's most innovative incubators for creative plans to
build clusters supporting entrepreneurs and innovators launching businesses focused on energy-
related technologies. OTT welcomes incubators, organizations that aid in the development of new
business ventures, business accelerators, co-working startup communities, or any other organizations
that self-identify as advocates for innovation and entrepreneurship. This prize also seeks to
strengthen innovation clusters or geographic concentrations of specialized skills, industries, and
technologies that have the ability to turn their talents towards energy innovation. To support the
national advancement of energy entrepreneurship and commercialization, the DOE Energy Program
for Innovation Clusters (EPIC) Prize seeks to recognize the most novel, comprehensive, and impactful
incubator plans that focus on developing strong innovation clusters, connections, and support for
energy-related technology and entrepreneurial innovation. Incubators and other entrepreneurially
focused organizations are critical to the growth of an innovation ecosystem; these organizations help
entrepreneurs accelerate the launch, growth, and scale of their businesses, ultimately resulting in the
development of jobs in the United States.

Budget and Resources: Funds were used to support prize administration through the National
Renewable Energy Laboratory (NREL) American Made Challenges platform. The following table
indicates the budget and resources to support the activity.

Funding FY19 FY20
Agency Fund None Operations or administrative support; Prize purse
Use reported (monetary award)
FTEs None 0.6
reported
Funding None
Estimate reported 2120,000

1 The website for EPIC Prize is accessible at https://americanmadechallenges.org/epic/.
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Goal Types: Generate innovative ideas/designs/concepts; Outreach/information dissemination;
Launch or scale up the use of an enterprise/promote commercialization; Build or strengthen a

community

Problem or Opportunity Addressed: The private sector has had difficulty providing sufficient capital,
business development services, and entrepreneurial training to early-stage, high-risk, longer-term,
capital-intensive technologies. There is a capital gap in funding to organizations that support early
stage energy entrepreneurs.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Flexibility to implement project design and achieve project goals;
Develop solutions in a quick timeframe; Most cost-effective approach; Less burdensome to design and
execute than alternatives; Identify and work with new innovators; Engage a specific community;
Promote awareness of a specific topic or agency research area; Previous success with a prize

competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse

Awards Available

Awards Given

Winners Announcement Date

$1,000,000

20

20

10-07-2020

FY |Prize Purse Offered

Prize Purse Awarded

FY19 | None reported

None reported

FY20 [ $1,000,000

$1,000,000

Non-Cash Prizes Include: None reported

Participants:

FY19: No teams reported

FY20: 20 teams

Intended Participants: Small businesses; Other (incubators, accelerators, and similar innovation
accelerating organizations)

Participation:

Submissions Open Date

Submissions Close Date | Number of Submissions

07-20-2020

09-10-2020

67

Solicitation of Submissions: Social media; Email; Press release; Posted on challenge.gov; Other
(americanmadechallenges.org)
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Submission Types: Proposal or concept; Business or commercial development plan
Submissions: To compete, competitors must submit a 10-slide presentation and a 90-second video.

Evaluation of Submissions: The Prize Administrator screened all completed submissions and, in
consultation with DOE, assigned subject matter expert reviewers to independently score the content
of each submission. The expert reviewers were Federal and non-Federal employees with expertise in
relevant areas. Expert reviewers reviewed submissions according to the evaluation criteria described
in the rules document. Expert reviewers may not (a) have personal or financial interests in, or be an
employee, officer, director, or agent of any entity that is a registered competitor in the Prize; or (b)
have a familial or financial relationship with an individual who is a registered competitor.

Partnerships: There were no partners indicated.

Advancement of Agency Mission: The EPIC Prize seeks to address a capital gap to support these
organizations supporting early stage energy entrepreneurs, encourage these organizations to think
more expansively about their role in the broader regional and national innovation and entrepreneurial
ecosystem, enable winners of this prize to enhance their organization’s resilience and operational
sustainability, and in general to support the national advancement of energy entrepreneurship and
commercialization.

Plan for Upcoming Two Fiscal Years: None reported

B.5.3. FAST Commissioning Prize®

Sponsoring Agency and Office: Under Secretary for Energy (Water Power Technologies Office)
Authority: America COMPETES Reauthorization Act of 2010

Status:
FY19: Ongoing
FY20: Completed

Competition Summary: The Furthering Advancements to Shorten Time (FAST) Commissioning for
Pumped-Storage Hydropower (PSH) Prize aims to attract ideas to reduce the time, cost, and risk
required to commission PSH projects. This is the first prize of its kind and is structured to support
anyone with a great idea and the motivation to develop their idea into a full business concept. Today's
electricity system is changing rapidly and hydropower and PSH have an essential role in contributing
to the resilience, reliability, and affordability of the U.S. power system. PSH is by far the largest source
of energy storage on the grid, and it will play a key role in supporting increased integration of variable
generation resources. But large capital investments and long lead times for PSH commissioning are
deterrents to would-be developers and utilities. The goal of the prize is to catalyze new solutions,
designs, and strategies to accelerate PSH development by reducing the time, cost and risk to
commission PSH. Ideas could include innovative PSH ideas, new layouts, creative construction
management, improved construction equipment, application of advanced manufacturing, or
standardization of equipment.

2 The website for FAST Commissioning Prize is accessible at https://americanmadechallenges.org/fast/.
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Budget and Resources: Agency funds were used to support prize administration at the National
Renewable Energy Laboratory (NREL), promotion and outreach through NREL, and to support DOE
Federal employees, contractors, and fellows. The following table indicates the budget and resources
to support the activity.

Funding |FY19 FY20
Discovery and design support; Federal personnel (FTE); Non-
Federal personnel (FTE); Operations | monetary award(s); Operations or

Agency or administrative support; Prize administrative support; Prize purse

Fund Use | purse (monetary award); Publicity, (monetary award); Publicity,
advertising, outreach, or/and advertising, outreach, or/and
communications communications

FTEs 0.25 0.25

Fundi

unding 1 ¢, 0,000 $50,000
Estimate

Goal Types: Generate innovative ideas/designs/concepts; Education/training; Outreach/information
dissemination; Launch or scale up the use of an enterprise/promote commercialization

Problem or Opportunity Addressed: The primary barriers to PSH development in the U.S. are lengthy
construction and implementation timelines due to the long-term investment periods associated with
physical development and commissioning. The large capital investments and long lead times required
to get PSH commissioned serve as a deterrent to developers and utilities. Innovative approaches and
new technologies for reducing construction and commissioning timelines are needed to increase
interest in further development. Although PSH project costs and risks are also deterrents to
development, the focus of this program is on improving overall project timelines. The FAST
Commissioning Prize is part of a multi-lab effort to conduct industry-relevant analysis and support
industry-driven concepts and technologies to reduce the time, cost, and risk to commission PSH, with
the ultimate goal of halving the time to commission PSH from 10 years to less than five.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Permitted cost and resource sharing
with Federal and/or non-Federal partners; Low risk approach and/or pay-for-performance structure;
Identify and work with new innovators; Promote awareness of a specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 S0 9 9 07-10-2019
2 $0 9 9 10-04-2019
3 $550,000 4 4 10-08-2019
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FY |Prize Purse Offered | Prize Purse Awarded

FY19 [ None reported None reported

FY20 | $550,000 $550,000

Non-Cash Prizes Include: Finalists from the Concept stage were offered up to 50 hours of support at
the National Laboratories to refine their ideas and pitches, and pitch contest winners were offered
$100,000 in lab vouchers for additional research and development (R&D) work to advance their
concepts.

Participants:
FY19: 31 teams
FY20: 9 teams

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Retiree; Small businesses; Large businesses

Participation:
Phase Submissions | Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 04-01-2019 06-08-2019 07-10-2019 31
2 07-30-2019 10-04-2019 10-04-2019 9
3 10-07-2019 10-07-2019 10-08-2019 9

Solicitation of Submissions: Social media; Email; Press release; Live video streaming announcement;
Partnership with outside organizations; Publicity efforts from vendors/contractors; Posted on
challenge.gov

Submission Types:

Phase |Submission Type

1 Proposal or concept; Analysis or visualization of data

2 Proposal or concept; Business or commercial development plan

Proposal or concept; Business or commercial development plan; Analysis or
visualization of data

Submissions: During the Concept stage, each submission included a concept paper submission. For
the Incubate and Pitch stages, each submission included a technical paper and a slide deck for the
pitch.

Evaluation of Submissions: Submissions were reviewed by experts from DOE, the National
Laboratories, other Federal agencies, and external (non-government reviewers). These reviewers
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scores were averaged and ranked, to inform the decision of the judge in selecting the finalists and
winners.

Partnerships: There were no partners indicated.

Advancement of Agency Mission: This prize sought fresh solutions and technologies from innovators to
address the non-regulatory challenges that PSH developers face when deploying new projects such as
significant upfront capital costs, a lack of market certainty, and long construction times. The prize-
winning ideas for this key storage technology will help bring more PSH online to support increased
integration of variable renewable resources like wind and solar.

Plan for Upcoming Two Fiscal Years: None reported
B.5.4. Fish Protection Prize®®

Sponsoring Agency and Office: Under Secretary for Energy (Water Power Technologies Office)
Authority: America COMPETES Reauthorization Act of 2010

Status:
FY19: No activity occurred during FY19
FY20: Completed

Competition Summary: The Fish Protection Prize sought innovative solutions, designs, and strategies
to protect fish from water infrastructure, such as water diversions and pipes, and intakes at
hydropower dams. This prize built on the initial Fish Exclusion Prize, run by the Department of the
Interior, Bureau of Reclamation, released on March 6, 2019. The winners of the first prize were
announced in December 2019. The next three-staged prize invited competitors to share their
innovative approach along with a design and research plan for keeping fish away from water
diversions and intakes. Competitors proposed solutions for any fish species found in the United States
that could be applied to river and irrigation canal diversions, unscreened diversion pipes for irrigation
or municipal water supplies, cooling water intakes of power plants, or dam intakes. New ideas for
addressing fish exclusion or improvements to existing technologies were also welcome. After the
Concept stage, nine finalists were selected to enter the Incubation stage. In the Incubation stage,
participants were paired with experts from Pacific Northwest National Laboratory (PNNL) and
received up to 50 hours of technical analysis or other support in advance of the Pitch Contest. The
Pitch Contest took place September 15-16, 2020 at the virtual American Fisheries Society meeting. The
winning teams split $700,000 in the form of cash and in-kind support to further their solutions, with
expertise provided by PNNL to evolve and develop their concepts.

Budget and Resources: Agency funds were used to support prize administration at the National
Renewable Energy Laboratory (NREL) and Pacific Northwest National Laboratory (PNNL), promotion
and outreach through NREL, team support for finalists at PNNL, cash awards for winning teams, and
lab vouchers for winning teams at PNNL. The following table indicates the budget and resources to
support the activity.

 The website for Fish Protection Prize is accessible at https://americanmadechallenges.org/fishprotection/.
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Funding |FY19 FY20

Discovery and design support; Federal personnel (FTE); Non-
monetary award(s); Operations or administrative support;
Prize purse (monetary award); Publicity, advertising, outreach,
or/and communications; Solution acceleration; Web portal or
app development and support

Agency None
Fund Use |reported

FTEs None 145
reported

Funding |None

Estimate |reported 3250,000

Goal Types: Generate innovative ideas/designs/concepts; Education/training; Outreach/information
dissemination; Launch or scale up the use of an enterprise/promote commercialization

Problem or Opportunity Addressed: Alterations to the natural environment caused by water resource
development have impacted many aquatic species. Declines in the number of native fish, both
resident and migratory, in the United States have led to numerous listings of fish species as
threatened or endangered under Federal and/or state laws. The goal of the Fish Protection Prize is to
catalyze new solutions, designs, and strategies to improve fish exclusion technology by decreasing the
numbers of entrained fish from river and canal diversions, unscreened diversion pipes, or intakes at
hydropower dams. Proposed solutions and research designs can include radical new ideas or
technologies that are ready to commercialize. Submissions that address fish exclusion for one or more
freshwater or migratory riverine species of concern in the United States, at any life stage, will be
accepted.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Permitted cost and resource sharing
with Federal and/or non-Federal partners; Low risk approach and/or pay-for-performance structure;
Identify and work with new innovators; Promote awareness of a specific topic or agency research
area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given [ Winners Announcement Date
1 None reported | 10 9 06-30-2020
2 None reported | 0 0 08-30-2020
3 $700,000 3 3 09-26-2020

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | None reported None reported

FY20 [ $700,000 $700,000
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Non-Cash Prizes Include: Finalists from the Concept stage were offered up to 50 hours of support at
PNNL to refine their ideas and pitches, and Pitch Contest winners were offered $100,000 in lab
vouchers for additional R&D work to advance their concepts.

Participants:
FY19: No teams reported
FY20: 21 teams

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Retiree; Small businesses; Large businesses

Participation:
Phase Submissions | Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 01-25-2020 05-14-2020 06-30-2020 21
2 07-01-2020 08-30-2020 08-30-2020 9
3 09-15-2020 09-16-2020 09-26-2020 9

Solicitation of Submissions: Social media; Email; Press release; Live video streaming announcement;
Partnership with outside organizations; Publicity efforts from vendors/contractors; Posted on
challenge.gov

Submission Types:

Phase |Submission Type

1 Proposal or concept; Analysis or visualization of data

2 Proposal or concept; Business or commercial development plan

Proposal or concept; Business or commercial development plan; Analysis or
visualization of data

Submissions: During the Concept stage, each submission included a concept paper and video
submission. For the Incubate and Pitch stages, each submission included a technical paper and a slide
deck for the pitch.

Evaluation of Submissions: Submissions were reviewed by experts from DOE, the National
Laboratories, other Federal agencies, and external (non-government reviewers). These reviewers
scores were averaged and ranked, to inform the decision of the judges in selecting the finalists and
winners.

Partnerships: The prize competition involved one partner. The following table lists this partner and its
contributions:
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FY19 FY20

PartnerName | Partner Type Contribution Contribution

Partner Contribution Types

Prize purse; Publicity,

Federal
B f dvertisi t h d
ureat ot Agency or None reported | $500,000 advertising, outreach, or/an
Reclamation Office communications; Discovery

and design support

Advancement of Agency Mission: The Fish Protection Prize, and the resulting technologies and
solutions, help DOE meet the dual imperative of energy generation and environmental stewardship.
These types of solutions are critical to advancing next-generation water power technologies and
strengthening existing water infrastructure nationwide.

Plan for Upcoming Two Fiscal Years: The prize winners will be paired with the Pacific Northwest
National Laboratory (PNNL) to execute their lab vouchers and perform further R&D to advance their
solutions.

B.5.5. Geothermal Manufacturing Prize®*
Sponsoring Agency and Office: Under Secretary for Energy
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Launched

Competition Summary: The American-Made Geothermal Manufacturing Prize is designed to catalyze
manufacturing innovation in the American geothermal industry by harnessing the rapid advances
additive manufacturing can provide in improving design, fabrication, and functionality of geothermal
tools, equipment, and components. This will be accomplished through a series of four prize
competitions and the development of a diverse and powerful support network that leverages National
Laboratories, energy incubators, and other resources from across the United States.

Budget and Resources: The National Renewable Energy Laboratory has a budget of $1,000,500 to
administer the Prize. This administration budget covers: developing strategic partnerships for prize
outreach, developing prize branding and other outreach materials, leading outreach event
coordination and execution, HeroX website development and management, competitor and reviewer
coordination, and coordinating three Prize Power Connectors (the University of Texas at Austin,
Carnegie Mellon University, and Nation of Makers) to promote the prize to relevant stakeholders and
ensure that these Connectors mentor potential applicants during the open phase of the Ready!
Contest. In addition to the Geothermal Technologies Office (GTO) budget, the DOE Advanced
Manufacturing Office is a partner in the Manufacturing Prize and contributes $750,000 for the
Manufacturing Demonstration Facility (MDF) at Oak Ridge National Laboratory (ORNL) to participate
as expert consultants to facilitate design support for prize winners. MDF leadership and staff held a

% The website for Geothermal Manufacturing Prize is accessible at
https://americanmadechallenges.org/geothermalmanufacturing/index.html.
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multi-day design for additive manufacturing workshop with Ready! winners the week of November 2,
2020 and designated MDF staff will work with each team one-on-one to provide concept design
feedback during the Set! Contest. The following table indicates the budget and resources to support
the activity.

Funding |FY19 FY20

Discovery and design support; Non-monetary award(s);
Operations or administrative support; Prize purse (monetary
award); Publicity, advertising, outreach, or/and
communications; Solution acceleration; Web portal or app
development and support

Agency None
Fund Use | reported

FTEs None = 1 67
reported

Funding |None

Estimate |reported >1,750,500

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology; Launch
or scale up the use of an enterprise/promote commercialization; Build or strengthen a community

Problem or Opportunity Addressed: Geothermal environments pose significant challenges for
manufacturing tools, components, and equipment because they require materials that can withstand
harsh geothermal conditions, including variable subsurface stresses resulting from high
temperatures, high rock strengths, and corrosive working fluids. Consequently, these environmental
conditions necessitate expensive and sometimes custom manufacturing with high-grade materials
and specialized geometries. Moving beyond this paradigm will require significant technical
innovation, such as those underway in the additive manufacturing community, whose innovations
benefit a multitude of American industries. The opportunity exists to leverage the rapid innovations
that additive enables with the U.S. geothermal industry's ongoing need for manufacturing innovation
to reduce design and manufacturing lead times, save money and materials, and improve the
performance necessary to thrive in geothermal environments.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Flexibility to implement project design and
achieve project goals; Develop solutions in a quick timeframe; Low risk approach and/or pay-for-
performance structure; Less burdensome to design and execute than alternatives; Identify and work
with new innovators; Engage a specific community; Target audience could not have been reached
through traditional mechanisms

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date

1 $500,000 20 15 10-18-2020
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FY |Prize Purse Offered | Prize Purse Awarded
FY19 [ None reported None reported
FY20 [ $500,000 S0

Non-Cash Prizes Include: This prize offers multiple different non-monetary incentives to prize
participants and Ready! winners. Through the DOE American-Made Network, prize participants gain
access to a vast set of organizations that can assist in developing their idea, polishing their
application, and leading them to success. More specifically, three Power Connectors offered
consulting services to prize applicants and ran multiple free outreach events and seminars during
summer 2020 that provided important opportunities to spark potential team connections. Another
important incentive offered to the 15 Ready! winners is the opportunity to gain access to the
unparalleled expertise from the Oak Ridge National Laboratory Manufacturing Demonstration Facility
(ORNL MDF). A multi-day workshop was held exclusively with Ready! winners the week of November 2,
2020 that provided information on the progression in systems, materials, design, software and
methodologies in additive manufacturing that could improve both the fabrication and performance of
key components in their respective geothermal applications. Teams are also receiving up to 50 hours
of one-on-one design consulting with MDF staff in order to bolster and incorporate design best
practices into their respective approaches during the Set! Contest.

Participants:
FY19: No teams reported
FY20: 36 teams

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Small businesses; Large businesses

Participation:
Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 04-29-2020 08-26-2020 10-18-2020 36

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition; Live
video streaming announcement; Partnership with outside organizations; Publicity efforts from
vendors/contractors; Posted on challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept

Submissions: Competitors propose an innovative design concept wholly or partially incorporating
additive manufacturing approaches for a geothermal tool, component, or equipment. The required
submission materials for the first contest, Ready!, included a 90-second video, cover page, summary
PowerPoint slide, technical assistance request, and a technical narrative covering the geothermal
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problem the team seeks to solve, what additive innovation they propose to solve the problem, who
they are, and a description of their plan to achieve their goals during the competition. The team could
also submit optional letters of support.

Evaluation of Submissions: For Ready!, the National Renewable Energy Laboratory (NREL), as the Prize
Administrator, screened all completed submissions, and in consultation with DOE, assigned eligible
submissions to a qualified panel of expert reviewers composed of subject matter experts in additive
manufacturing as well as geothermal/oil and gas technologies from DOE, DOE National Laboratories,
and external industry experts. These reviewers scored submissions according to the applicable
judging criteria outlined in the prize rules. At DOE's discretion, DOE can conduct interviews with teams
for additional information and context per procedures outlined in the prize rules. The Geothermal
Technologies Office and Advanced Manufacturing Office Directors are the official judges of the
competition, and made the final determination for Ready! winners and will be the final judges for all
remaining competition stages as well.

Partnerships: The prize competition involved two partners. The following table lists these partners
and their contributions:

Partner Partner |FY19 FY20 Partner Contribution Types
Name Type Contribution |Contribution yp

Publicity, advertising, outreach,
National or/and communications; Web portal or
Renewable app development and support;

W Other  [None reported (50 pp develop . upport,
Energy Discovery and design support;
Laboratory Operations or administrative support;

Solution acceleration

Non-monetary award(s); Publicity,
Oak Ridge ommunicons bisovery and
National Other  |None reported (50 desion su ort'é erationrgor
Laboratory gh support, Lp

administrative support; Solution
acceleration

Advancement of Agency Mission: The prize aligns with DOE Office of Energy Efficiency and Renewable
Energy (EERE) goals to create and sustain American leadership in the transition to a global clean
energy economy by rapidly advancing approaches to new technology innovations that can lead to
more flexibility and distributed U.S. clean energy manufacturing supply chains, drive down
development times and costs for components necessary for geothermal exploration, drilling, and
operations, use more advanced geometries, and be made out of resilient, widely available materials.
Such innovations will be necessary to unlock the 60 GW of projected U.S. geothermal electricity
generation capacity by 2050 as outlined in the landmark 2019 DOE GeoVision Report.

Plan for Upcoming Two Fiscal Years: The Geothermal Manufacturing Prize is scheduled to complete its
three remaining stages and award grand prize winners in Q3 FY 2022. In addition, GTO is currently
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running a Geothermal Collegiate Competition focusing on geothermal infographic development and
data visualization with a planned winner announcement date in January 2021. Additional Collegiate
Competitions are planned for spring and fall timeframes through FY 2022, and topics are under active
discussion. Additionally, GTO will release a Geothermal Lithium Extraction Prize in FY 2021 that seeks
to establish the viability of the market for extracting lithium from geothermal brines.

B.5.6. Groundbreaking Hydro Prize®®
Sponsoring Agency and Office: Under Secretary for Energy (Water Power Technologies Office)
Authority: America COMPETES Reauthorization Act of 2010
Status:
FY19: No activity occurred during FY19

FY20: Launched

Competition Summary: Like roots to a tree, geotechnical foundations provide structural support to a
hydropower facility, and must be developed to ensure stability, safety, and performance for decades.
While foundations are central to dam safety, challenges in their design and construction can lead to
major project delays and cost overruns, potentially jeopardizing a project's success. Through the
Groundbreaking Hydro Prize, the Water Power Technologies Office (WPTO) is soliciting solutions that
address key challenges faced in one or more of the three foundation development phases, namely: 1)
Geotechnical Site Assessment: Activities performed to obtain information needed to design and
construct a hydropower foundation system; 2) Foundation Design: Process of using information from
the site assessment to perform analyses and develop a cost-effective foundation system that meets
the project design criteria; 3) Foundation Construction: Activities performed by the contractor, from
mobilization through project commissioning, to fully develop the foundation system.

Budget and Resources: Agency funds were used to support prize administration at the National
Renewable Energy Laboratory (NREL) and engage experts from the Oak Ridge National Laboratory
(ORNL), promotion and outreach through NREL, and cash awards for winning teams. The following
table indicates the budget and resources to support the activity.

Funding |FY19 FY20

Federal personnel (FTE); Operations or administrative support;
Prize purse (monetary award); Publicity, advertising, outreach,
or/and communications

Agency None
Fund Use |reported

FTEs None 0.5
reported

Funding |None

. 2
Estimate |reported 3250,000

% The website for Groundbreaking Hydro Prize is accessible at
https://americanmadechallenges.org/groundbreakinghydro/.
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Goal Types: Generate innovative ideas/designs/concepts; Outreach/information dissemination

Problem or Opportunity Addressed: The technical, economic, and environmental challenges associated
with geotechnical foundation design and construction present major challenges to new development,
yet opportunities exist to develop innovative solutions. With this understanding, it is critically
important to establish the current state of practice for hydropower geotechnical foundations, identify
key challenges, and define opportunities for innovative solutions. The Groundbreaking Hydro Prize
solicits novel concepts applicable to the three development phases: 1) Geotechnical Site Assessment;
2) Foundation Design; 3) Foundation Construction.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Low risk approach and/or pay-for-
performance structure; Identify and work with new innovators; Engage a specific community; Target
audience could not have been reached through traditional mechanisms; Promote awareness of a
specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$0 9 0 04-01-2021

No Prize Purse Information Reported by Fiscal Year.
Non-Cash Prizes Include: None reported
Participants:

FY19: No teams reported

FY20: 30 teams

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Retiree; Small businesses; Large businesses

Participation:

Submissions Open Date [ Submissions Close Date | Number of Submissions

08-24-2020 02-01-2021 None reported

Solicitation of Submissions: Social media; Email; Press release; Live video streaming announcement;
Partnership with outside organizations; Posted on challenge.gov

Submission Types: Proposal or concept; Business or commercial development plan; Analysis or
visualization of data

Submissions: Submissions are in the form of concept papers describing teams’ unique solutions to the
challenge.
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Evaluation of Submissions: Submissions will be reviewed by experts from DOE, the National
Laboratories, other Federal agencies, and external (non-government reviewers). These reviewers'
scores will be averaged and ranked, to inform the decision of the judge in selecting the finalists and
winners.

Partnerships: There were no partners indicated.

Advancement of Agency Mission: Reducing the costs, timelines, and risks associated with the
development of hydropower will help enable its continued trajectory of growth as a key renewable
energy resource for the grid.

Plan for Upcoming Two Fiscal Years: In FY21, the prize will close and winners will be awarded cash
prizes. No activities are planned for FY22.

B.5.7. Innovations in Advanced Manufacturing Prize®®
Sponsoring Agency and Office: Under Secretary for Energy (Water Power Technologies Office)
Authority: America COMPETES Reauthorization Act of 2010
Status:
FY19: No activity occurred during FY19
FY20: Ongoing

Competition Summary: Advanced manufacturing technologies are revolutionizing the way products
are designed and built across countless industries. While the benefits of advanced manufacturing are
well-understood, the high-impact opportunities for incorporating it into hydropower have yet to be
tapped. The Innovations in Advanced Manufacturing Hydropower (I AM Hydro) Prize sought innovative
solutions to strengthen hydropower by applying advanced manufacturing technologies to reduce
construction costs and repair frequency, improve efficiency and energy capture, and more. | AM Hydro
is designed to: 1) Spur innovation by engaging a national community of visionaries who are not
typically associated with the hydropower industry; 2) Target levelized cost of electricity (LCOE)
reductions in hydropower design, manufacturing, and operation and maintenance.

Budget and Resources: Agency funds were used to support prize administration at the National
Renewable Energy Laboratory (NREL) and engage experts from the Oak Ridge National Laboratory
(ORNL), promotion and outreach through NREL, and cash awards for winning teams. The following
table indicates the budget and resources to support the activity.

Funding FY19 FY20

Federal personnel (FTE); Operations or administrative
support; Prize purse (monetary award); Publicity,
advertising, outreach, or/and communications

Agency Fund [None
Use reported

% The website for Innovations in Advanced Manufacturing Prize is accessible at
https://americanmadechallenges.org/iamhydro/.
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Funding FY19 FY20

FTEs None 0.25
reported

Funding None

Estimate reported 2150,000

Goal Types: Generate innovative ideas/designs/concepts; Outreach/information dissemination; Build
or strengthen a community

Problem or Opportunity Addressed: While novel applications of advanced manufacturing have ushered
in benefits in other energy sectors, the potential benefits for hydropower applications remain largely
unexplored. This presents an opportunity to leverage the rapid innovations enabled by advanced
manufacturing to solve hydropower challenges. The Innovations in Advanced Manufacturing for
Hydropower (I AM Hydro) Prize is designed to spark innovation and pursue these opportunities.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Low risk approach and/or pay-for-
performance structure; Identify and work with new innovators; Engage a specific community; Target
audience could not have been reached through traditional mechanisms; Promote awareness of a
specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$250,000 16 0 12-31-2020

No Prize Purse Information Reported by Fiscal Year.
Non-Cash Prizes Include: None reported
Participants:

FY19: No teams reported

FY20: 27 teams

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Retiree; Small businesses; Large businesses

Participation:

Submissions Open Date | Submissions Close Date | Number of Submissions

06-30-2020 10-31-2020 27
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Solicitation of Submissions: Social media; Email; Live video streaming announcement; Partnership
with outside organizations; Publicity efforts from vendors/contractors

Submission Types: Proposal or concept; Creative media

Submissions: Submissions are in the form of concept papers and videos describing teams’ unique
solutions to the challenge.

Evaluation of Submissions: Submissions will be reviewed by experts from DOE, the National
Laboratories, other Federal agencies, and external (non-government reviewers). These reviewers'
scores will be averaged and ranked, to inform the decision of the judge in selecting the finalists and
winners.

Partnerships: There were no partners indicated.

Advancement of Agency Mission: DOE has a diverse water power research portfolio aimed at improving
our Nation's access to affordable, reliable, and clean electricity. The | AM Hydro Prize will leverage the
power of advanced manufacturing to develop the next-generation water-power technologies and
advance hydropower innovations that will help us meet the dual imperative of energy generation and
environmental stewardship.

Plan for Upcoming Two Fiscal Years: In FY21, the prize will close and winners will be awarded cash
prizes. No activities are planned for FY22.

B.5.8. Lithium-lon Battery Recycling Prize®’
Sponsoring Agency and Office: Energy Efficiency and Renewable Energy
Authority: America COMPETES Reauthorization Act of 2010
Status:
FY19: Ongoing
FY20: Ongoing

Competition Summary: The Lithium-lon Battery Recycling Prize is a $5.5 million phased prize
competition designed to incentivize American entrepreneurs to find innovative solutions to collecting,
storing, and transporting discarded lithium-ion batteries for eventual recycling. The prize will award
cash prizes totaling $5.5 million to contestants in three progressive phases designed to accelerate the
development of solutions from concept to prototype to demonstration. For Phase I, fifteen innovators
from across the country shared the $1 million prize (each winner will receive $67,000). These
innovative concepts include ideas on how blockchain, car sharing, existing reverse logistics industries,
and sorting technologies can be utilized to potentially collect 90% of discarded lithium batteries when
scaled across the Nation.

" The website for Lithium-lon Battery Recycling Prize is accessible at
https://americanmadechallenges.org/batteryrecycling/#:~:text=The%20Battery%20Recycling%20Prize%20is
%20a%20%245.5-million%20phased,materials%20for%20re-
introduction%20int0%20the%20U.S.%20supply%20chain..
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Budget and Resources: The National Renewable Energy Laboratory serves as the Prize Administrator
for the Lithium-lon Battery Recycling Prize on behalf of DOE's Office of Energy Efficiency and
Renewable Energy Vehicle Technologies and Advanced Manufacturing Offices. The National
Renewable Energy Laboratory (NREL) is the Prize Administrator for the American-Made Challenges. In
this capacity NREL works closely with the U.S. Department of Energy to administer the challenges,
maintain the website platform, assist in building the network, and pay prize money to the winning
teams. For each phase of the competition, for example, NREL helps develop the prize rules; coordinate
webinars, website updates, networking meetings, presentations, press releases, demo days; manage
the review of submissions, and develop voucher guidelines. The following table indicates the budget
and resources to support the activity.

Funding FY19 FY20
Federal personnel (FTE); Operations

Agency or administrative suppo'rt.; Prize purse Federal personnel (FTE); Operations
(monetary award); Publicity, L .

Fund Use . or administrative support
advertising, outreach, or/and
communications

FTEs 0.5 0.5

Fundi

unding - ¢500 000 $700,000
Estimate

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology

Problem or Opportunity Addressed: The Department of Energy is looking at the battery supply chain
from raw material supply, battery material production, electrode/cell fabrication, manufacturing, and
battery recycling. The ReCell Center and the Critical Materials Institute are advancing innovation
solutions to enable direct recycling and recovery of critical materials. A supply of spent lithium-ion
batteries is needed for recycling. The Lithium-lon Battery Recycling Prize is designed to identify
innovative solutions for collecting, sorting, storing, and transporting spent and discarded lithium-ion
batteries from electric vehicle (EV), consumer electronics, industrial, and stationary applications for
eventual recycling and materials recovery.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Most cost-effective approach; Identify and
work with new innovators; Target audience could not have been reached through traditional
mechanisms; Promote awareness of a specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse Awards Available | Awards Given | Winners Announcement Date

1 $67,000 25 15 09-25-2019

2 None reported | 10 None reported | None reported
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FY |Prize Purse Offered | Prize Purse Awarded

FY19 [ $5,500,000 $1,000,000

FY20 [ None reported None reported

Non-Cash Prizes Include: Phase Il winners will also receive a non-cash prize of up to $100,000 in
vouchers that may be redeemed at National Laboratories and qualified members of the American-
Made Network. Voucher funds can be used to validate or support the demonstration of a full end-to-
end solution during the Phase Ill contest.

Participants:
FY19: 51 teams
FY20: 14 teams

Intended Participants: No specific intended group

Participation:
Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 02-15-2019 08-01-2019 09-25-2019 58
2 01-13-2020 10-13-2020 None reported 14

Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Posted on challenge.gov

Submission Types:

Phase |Submission Type

1 Proposal or concept

Proposal or concept; Prototype device or object; Business or commercial
development plan

Submissions: The Lithium-lon Battery Recycling Prize focuses on identifying innovative solutions for
collecting, sorting, storing, and transporting spent and discarded lithium-ion batteries from electric
vehicle (EV), consumer electronics, industrial, and stationary applications for eventual recycling and
materials recovery. The competition consists of three phases that will fast-track efforts to identify,
develop, and test disruptive solutions to meet battery recycling needs. Each phase includes a contest
period when participants work to rapidly advance their solutions. Phase |: Concept Development and
Incubation. Phase Il: Prototyping and Partnering. Phase IlI: Pilot Validation.

Evaluation of Submissions: Submissions for Phase | and Phase Il Battery Recycling Prize were
evaluated based on the weighted scoring criteria defined in the rules for that phase, e.g., end-to-end
solution, impact, teams/partnerships. Judges for the Battery Recycling Prize are a mix of individuals
from DOE, EPA, and DOT.
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Partnerships: There were no partners indicated.

Advancement of Agency Mission: Energy storage is a key priority for the Department of Energy. Battery
technology is key to ushering in an electric vehicle (EV) transformation and creating the grid of the
future with integrated resiliency and flexibility. DOE is looking at the battery supply chain from raw
material supply, battery material production, electrode/cell fabrication, manufacturing, and battery
recycling of lithium-ion batteries and next-generation energy storage.

Plan for Upcoming Two Fiscal Years: The Battery Recycling Prize will continue with Phase Il in FY21 and
FY22.

B.5.9. Ocean Observing Prize®®
Sponsoring Agency and Office: Under Secretary for Energy (Water Power Technologies Office)
Authority: America COMPETES Reauthorization Act of 2010

Status:
FY19: No activity occurred during FY19

FY20: Completed

Competition Summary: The Powering the Blue Economy: Ocean Observing Prize challenges innovators
to integrate marine renewable energy with ocean observation platforms, ultimately revolutionizing
our ability to collect the data needed to understand, map, and monitor the ocean. This joint prize
between the Water Power Technologies Office (WPTO) at the U.S. Department of Energy and the
Integrated Ocean Observing System (I00S) Office at the National Oceanic and Atmospheric
Administration (NOAA) seeks to develop new technologies that can help fill the data gaps making it
difficult to realize the full potential of the Blue Economy. The Ocean Observing Prize includes a series
of competitions with millions of dollars in awards to encourage rapid innovation in the fields of
marine energy and ocean observations, that began with the DISCOVER Competition and is followed by
the DEVELOP Competition. The Pacific Northwest National Laboratory and the National Renewable
Energy Laboratory are supporting DOE and NOAA on the development and administration of the prize.

Budget and Resources: Agency funds were used to support prize administration and development at
the National Renewable Energy Laboratory (NREL) and Pacific Northwest National Laboratory (PNNL),
promotion and outreach through NREL, and to support DOE federal employees, contractors, and
fellows. The following table indicates the budget and resources to support the activity.

Funding |FY19 FY20
Federal personnel (FTE); Operations or administrative support;
Agency None Prize purse (monetary award); Publicity, advertising, outreach,
Fund Use |reported |or/and communications; Web portal or app development and
support
FTEs None 1.5
reported

® The website for Ocean Observing Prize is accessible at https://americanmadechallenges.org/oceanobserving/.
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Funding |[FY19 FY20

Funding |[None

Estimate |reported 2300,000

Goal Types: Generate innovative ideas/designs/concepts; Education/training; Launch or scale up the
use of an enterprise/promote commercialization; Build or strengthen a community

Problem or Opportunity Addressed: WPTO supports the research and development (R&D) of marine
energy systems. In addition to R&D for electric grid-scale marine energy systems, WPTO also supports
R&D of non-grid applications where marine energy is uniquely suited to provide a source of power,
including for blue economy applications. The technologies used for ocean observing almost all rely on
batteries, but batteries are temporary energy sources and must be recharged periodically. For
systems that are operating far offshore or deep underwater for sustained periods, recharging a battery
becomes a challenging and costly endeavor. The Ocean Observing Prize will incentivize new solutions
that integrate ocean observing and marine energy to reduce or eliminate the energy constraint that
limits our ability to monitor the ocean. Improved ocean observations will promote sustainable growth
in the blue economy and help us better understand the ocean and its value to humankind.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Permitted cost and resource sharing
with Federal and/or non-Federal partners; Low risk approach and/or pay-for-performance structure;
Identify and work with new innovators; Promote awareness of a specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date

1 $125,000 11 11 04-02-2020

FY |Prize Purse Offered | Prize Purse Awarded

FY19 [ None reported None reported

FY20 [ $125,000 $125,000

Non-Cash Prizes Include: None reported
Participants:

FY19: No teams reported

FY20: 61 teams

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Retiree; Small businesses; Large businesses

Participation:
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Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 11-15-2019 02-13-2020 04-02-2020 61

Solicitation of Submissions: Social media; Email; Press release; Live video streaming announcement;
Partnership with outside organizations

Submission Types:

Phase | Submission Type

1 Proposal or concept; Creative media

Submissions: Submissions are in the form of concept papers and videos describing teams’ unique
solutions to the challenge.

Evaluation of Submissions: Submissions were reviewed by experts from DOE, the National
Laboratories, other Federal agencies, and external (non-government reviewers). These reviewers
scores were averaged and ranked, to inform the decision of the judge in selecting the finalists and
winners.

Partnerships: The prize competition involved 1 partner. The following table lists this partner and its
contributions:

Partner Name Partner Tvpe FY19 FY20 Partner Contribution
YP€ | Contribution | Contribution Types
National Oceanic and | Federal Discovery and design
. None None
Atmospheric Agency or support; Other

reported reported

Administration Office (Personnel time)

Advancement of Agency Mission: This Ocean Observing Prize will demonstrate how marine energy
technologies are uniquely suited to power the systems that collect data to expand our understanding
of the ocean, and continue the leadership of the United States in developing next-generation marine
renewable energy technologies.

Plan for Upcoming Two Fiscal Years: The next three stages of the Ocean Observing Prize will be carried
outin FY21 and FY22.

B.5.10. Solar Desalination Prize - Contest 15°

Sponsoring Agency and Office: Solar Energy Technologies Office
Authority: America COMPETES Reauthorization Act of 2010

Status:

% The website for Solar Desalination Prize - Contest 1 is accessible at
https://americanmadechallenges.org/solardesalination/.
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FY19: No activity occurred during FY19

FY20: Completed

Competition Summary: For Contest 1, innovative individuals or groups of competitors will
demonstrate that they have identified a novel and feasible concept for a technology that can deliver
desalinated water using solar-thermal energy. The innovation can be a solar-thermal desalination
system component or an entire system. Successful competitors in Contest 1 will have taken steps to
determine the technical feasibility, scalability, and other potential benefits of the proposed solution
and articulated a credible pathway to commercialization. Competitors selected to advance will
receive $50,000 and be eligible to compete in the Teaming contest. Winners of this contest will be
referred to as quarterfinalists.

Budget and Resources: In order for the prize to operate, funds are needed for the Prize Administrator,
NREL, and its efforts to support to execution of the program and the facilitation of the American Made
Network. The following table indicates the budget and resources to support the activity.

Funding |[FY19 FY20

Discovery and design support; Federal personnel (FTE);
Operations or administrative support; Prize purse (monetary
award); Publicity, advertising, outreach, or/and
communications; Solution acceleration; Web portal or app
development and support

Agency None
Fund Use |reported

None
FTE
> reported 3

Funding |None

. 500,000
Estimate |reported 3500,

Goal Types: Generate innovative ideas/designs/concepts; Build or strengthen a community

Problem or Opportunity Addressed: Removing salt from water takes a lot of energy! Many of the largest
untapped water resources in the U.S. and around the world cannot be cost-effectively used because of
high concentrations of dissolved salts. Water treatment processes, like reverse osmosis, are efficient
when salt concentrations are low, but can't treat high-salt waters like those that are produced from oil
and gas wells, concentrated brines, and some industrial and agricultural wastewaters. Novel thermal
desalination technologies can purify water with very high salt content without dramatically increasing
the amount of energy required. By using solar thermal as the energy source, desalination technologies
could be used in a variety of important environments, especially in arid areas with high sun exposure,
where water purification is especially important.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Develop solutions in a quick timeframe; Low risk approach and/or pay-for-performance structure;
Less burdensome to design and execute than alternatives; Identify and work with new innovators;
Engage a specific community; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:
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Phase | Prize Purse

Awards Available

Awards Given

Winners Announcement Date

1 $950,000 20

19

10-19-2020

FY |Prize Purse Offered | Prize Purse Awarded
FY19 [ None reported None reported
FY20 | $7,500,000 $950,000

Non-Cash Prizes Include: None reported
Participants:

FY19: No teams reported

FY20: 162 teams

Intended Participants: Master/PhD students; Adult not affiliated with higher education; Small
businesses; Large businesses

Participation:
Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 04-27-2020 07-16-2020 10-19-2020 162

Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Publicity efforts from vendors/contractors

Submission Types:

Phase | Submission Type

1 Proposal or concept

Submissions: Individuals or groups of competitors will demonstrate that they have identified a novel
and feasible concept for a technology that can deliver desalinated water using solar-thermal energy.
The innovation can be a solar-thermal desalination system component or an entire system. Successful
competitors in Contest 1 will have taken steps to determine the technical feasibility, scalability, and
other potential benefits of the proposed solution and articulated a credible pathway to
commercialization. Competitors selected to advance will receive $50,000 and be eligible to compete
in the Teaming contest.

Evaluation of Submissions: The prize seeks to have a low barrier of entry by having a simple
application process comprised of a 90-second video pitch, a summary slide, and a five-page
application describing the challenge, proposed technical solution, team, and plan. These materials
are scored by a panel of expert reviewers from industry, National Laboratories, and government.
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Partnerships: The prize competition involved 3 partners. The following table lists these partners and
their contributions:

FY19 FY20 I
P N P T o L. I P T
artner Name|Partner Type Contribution IContribution artner Contribution Types
Publicity, advertising,
outreach, or/and
. communications; Web portal
National
Renewable or app development and
Ener Other None reported [$500,000 support; Software
&y development; Discovery and
Laboratory . :
design support; Operations or
administrative support;
Solution acceleration
Nonprofit Publicity, advertising,
International |Organization outreach, or/and
Desalination |(excluding None reported [$10,000 communications; Discovery
Association  |Academic and design support; Solution
Institutions) acceleration
Nonprofit
. Organization . .
Nation of . Discovery and design support;
! (excluding None reported [$3,500 iscovery '8N SUPP
Makers . Solution acceleration
Academic
Institutions)

Advancement of Agency Mission: The Solar Desalination Prize is part of a larger effort known as the
Water Security Grand Challenge, a White House-initiated and DOE-led framework to advance
transformational technology and innovation to meet the global need for safe, secure, and affordable
water. Goal 1 of the Water Security Grand Challenge, which this prize addresses, is to launch
desalination technologies that deliver cost-competitive clean water.

Plan for Upcoming Two Fiscal Years: Dependent on congressional appropriation, this prize, and future
rounds of this prize are planned to be the primary means of funding research, development, and
demonstration of solar thermal desalination technologies. The current round is fully funded from

current appropriations, so additional appropriations will enable future rounds.
B.5.11. Waves to Water Prize™

Sponsoring Agency and Office: Water Power Technologies Office

 The website for Waves to Water Prize is accessible at https://americanmadechallenges.org/wavestowater/
https://www.herox.com/wavestowater/.
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Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Launched

FY20: Ongoing

Competition Summary: The Water Power Technologies Office (WPTO) at the U.S. Department of Energy
(DOE) seeks innovators to design water desalination systems powered by marine renewable energy.
The Waves to Water prize, aligned with the Water Security Grand Challenge, is a five-stage competition
that offers up to $3.3 million in cash prizes, with a goal to demonstrate small, modular, cost-
competitive desalination systems that use the power of ocean waves to provide clean drinking water
for disaster recovery and for remote and coastal communities.

Budget and Resources: DOE funds were used to administer the prize, including communications
support for the prize and technical analysis and support. The prize was administered, and heavily
informed through the technical support of, the National Renewable Energy Laboratory. The following
table indicates the budget and resources to support the activity.

Funding |FY19 FY20

Data entry/analysis; Discovery and
design support; Federal personnel
(FTE); Non-monetary award(s);
Operations or administrative support;

Data entry/analysis; Federal personnel
(FTE); Non-monetary award(s);
Operations or administrative support;

Agency . Prize purse (monetary award);
Prize purse (monetary award); L .

Fund Use L .. Publicity, advertising, outreach, or/and
Publicity, advertising, outreach, or/and . . .

.. . . |communications; Solution acceleration;
communications; Solution acceleration;
Web portal or app development and

Web portal or app development and Uobort
support PP

FTEs 2 2

Fundi

unding - 1s 400,000 $900,000
Estimate

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts; Develop/demonstrate technology; Outreach/information
dissemination; Launch or scale up the use of an enterprise/promote commercialization; Build or
strengthen a community

Problem or Opportunity Addressed: Desalination is an energy-intensive process, where energy is
typically used for a variety of purposes, which could include driving fluid through a membrane,
providing heat for a distillation or evaporation process, and/or hybrid configurations. The high energy
costs (in many cases electricity costs) of these systems have economic implications for their
owner/operators. Threats to water supply, particularly in remote communities or after disasters
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strike, can leave people and populations vulnerable. This prize seeks to demonstrate the economic
and energy promise of wave powered desalination.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Permitted cost and resource sharing
with Federal and/or non-Federal partners; Develop solutions in a quick timeframe; Identify and work
with new innovators; Engage a specific community; Target audience could not have been reached
through traditional mechanisms; Promote awareness of a specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 $200,000 20 20 11-14-2019
2 $800,000 20 17 06-08-2020
3 $800,000 |20 Not applicable | 02-03-2021
FY |Prize Purse Offered | Prize Purse Awarded
FY19 [ $200,000 S0
FY20 [ $1,600,000 $1,000,000

Non-Cash Prizes Include: Technical webinars.

Participants:

FY19: 67 teams
FY20: 49 teams

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;

Adult not affiliated with higher education; Small businesses; Large businesses

Participation:
Phase Submissions Submissions Close | Winners Announcement |Number of
Open Date Date Date Submissions
1 06-13-2019 09-11-2019 11-14-2019 67
2 11-14-2019 03-13-2020 06-08-2020 49
3 06-08-2020 11-30-2020 02-03-2021 Not applicable

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition;
Partnership with outside organizations; Publicity efforts from vendors/contractors; Posted on

challenge.gov
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Submission Types:

Phase | Submission Type

1 Proposal or concept
2 Proposal or concept
3 Proposal or concept

Submissions: The Waves to Water prize calls on U.S. innovators to leverage the power of the ocean to
provide potable drinking water to remote coastal and island communities through wave energy-
powered desalination systems. The prize has five stages, aimed to support concepts through
demonstration, with the final stage culminating in an open water testing competition at Jennette's
Pier, where the systems will produce clean water using the power of waves.

Evaluation of Submissions: The Prize Administrator screens all completed submissions for eligibility
and, in consultation with DOE, assigns reviewers to independently score the content of each
submission. The reviewers comprised of Federal and non-Federal subject matter experts with
expertise in relevant areas. Reviewers reviewed submissions according to the described evaluation
criteria per stage. The Prize Administrator tallies the scores. The Director of WPTO is the judge and
made the final determination.

Partnerships: The prize competition involved 2 partners. The following table lists these partners and
their contributions:

Partner Partner Type FY19 FY20 Partner Contribution
Name Contribution | Contribution | Types

Nonprofit
International |Organization Publicity, advertising,
Desalination | (excluding $5,000 $5,000 outreach, or/and
Association Academic communications

Institutions)

Coastal . .
Studies Academic None None Operations or
Institute Institution reported reported administrative support

Advancement of Agency Mission: Part of the American-Made Challenges series, the Waves to Water
Prize was the first prize announced in DOEs Water Security Grand Challenge. The challenge is focused
on advancing transformational technology and innovation to meet the global need for secure and
affordable water.

Plan for Upcoming Two Fiscal Years: Waves to Water is one of many prizes that will be executed in FY21
and FY22. Following the ADAPT Stage, currently open, competitors will return to the lab for the
CREATE Stage, launching in February 2021. Running through September 2021, this stage will challenge
contestants to build a functional prototype or proof-of-concept of their system and develop a plan to
build and deliver their technology for testing at Jennette's Pier during the final DRINK Stage, a 5-day,
open-water test, scheduled for the spring of 2022.
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B.6. Department of the Interior (DOI)

B.6.1. Improving Fish Exclusion from Water Diversions and Intakes™
Sponsoring Agency and Office: Bureau of Reclamation
Authority: America COMPETES Reauthorization Act of 2010
Status:
FY19: Completed
FY20: No activity occurred during FY20

Competition Summary: The Improving Fish Exclusion from Water Diversions and Intakes Prize
Competition sought methods for excluding fish species found in freshwater rivers and/or estuaries in
the United States from water diversions and intakes. Without a fish exclusion device or method, fish
can be entrained into a diversion or intake which means that they are removed from their natural
environment. This can result in the loss of native fishes and reduced operating capabilities of the
involved infrastructure. Opportunities to reduce entrainment at diversions and intakes promote more
sustainable and reliable water resource systems that can provide greater benefits for aquatic species
and the public. Prize Competition submissions could present new ideas for addressing fish exclusion
or improvements to existing technologies. Solutions could be applied to river and canal diversions,
unscreened diversion pipes, or intakes at dams. Submissions that addressed fish exclusion for one or
more fish species of concern in the United States at any life stage (e.g. salmon, steelhead, green,
pallid, or shovelnose sturgeon, paddlefish, eel, Pacific, brook, or river lamprey, Delta smelt, shad,
suckers, alewife or blueback herring, bull trout) were accepted. Successful solutions were expected to
have high fish protection efficiencies, low costs, and provide minimal impact to fish health and the
environment. The Prize Competition was a theoretical challenge which required submission of a
written proposal describing the fish exclusion idea in detail along with drawings, specifications, and
supporting data and literature. Thirty-eight submissions were received for review by the multi-agency
judging panel. Six selected winners shared a total prize award amount of $75,000 with four winners
meeting all of the technical criteria and two winners meeting some of the technical criteria.

Budget and Resources: Agency funding supported vendor contract (platform and solver engagement),
competition design, data management, judging, promotion and outreach, and administrative
activities such as solver payment and post-competition announcements. The following table indicates
the budget and resources to support the activity.

Funding |FY19 FY20

Discovery and design support; Federal personnel (FTE);
Agency Operations or administrative support; Prize purse (monetary Not

Fund Use |award); Publicity, advertising, outreach, or/and applicable
communications; Web portal or app development and support

" The website for Improving Fish Exclusion from Water Diversions and Intakes is accessible at
https://www.usbr.gov/research/challenges/fishexclusion.html;
https://innocentive.wazoku.com/#/challenge/9ed9f20c430b4689a356cfcac9789b16?scrollTo=scrollDisco&sea
rchindex=12.
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Funding |FY19 FY20
FTEs 0.2 Not
applicable
Funding Not
Estimate 215,300 applicable

Goal Types: Generate innovative ideas/designs/concepts; Outreach/information dissemination; Build
or strengthen a community

Problem or Opportunity Addressed: Alterations to the natural environment due to water resource
development has impacted many aquatic species. Declines in native fish populations, both resident
and migratory, in the United States have led to numerous listings of fish species as threatened or
endangered under Federal and/or state laws. Unscreened or ineffectively screened water diversions
and pipes used to redirect water for irrigation, water supply, and hydropower intakes provide avenues
for fish to move into unnatural environments. Fish entrainment into water diversions and intakes can
have population-level impacts, threatening biodiversity and impeding fish recovery efforts for
threatened and endangered species. While effective fish exclusion for some fish species and life
history stages can be achieved, improvements are needed to increase fish protection efficiencies,
target a wider range of fish species and sizes, and reduce construction, operation, and maintenance
costs compared to conventional fish exclusion methods.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Develop solutions in a quick timeframe; Most cost-effective approach;
Low risk approach and/or pay-for-performance structure; Target audience could not have been
reached through traditional mechanisms; Promote awareness of a specific topic or agency research
area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$75,000 Not applicable 6 11-12-2019

FY |Prize Purse Offered | Prize Purse Awarded

FY19|$75,000 $75,000

FY20 | None reported None reported

Non-Cash Prizes Include: None reported
Participants:

FY19: 38 teams

FY20: Not applicable

Intended Participants: No specific intended group
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Participation:

Submissions Open Date | Submissions Close Date | Number of Submissions

03-06-2019 05-06-2019 38

Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Publicity efforts from vendors/contractors; Posted on challenge.gov; Other (Reclamation Prize
Webpage)

Submission Types: Proposal or concept

Submissions: The Improving Fish Exclusion from Water Diversions and Intakes Prize Competition
sought new ideas for gaining successful and cost-effective fish exclusion at water diversions and
intakes and improvements to existing fish exclusion technologies (e.g. designs, materials, and
cleaning techniques). Solutions were expected to have high fish protection efficiencies, low costs, and
low impact to fish health and the environment. Competitors could submit solutions deemed effective
for any fish species and life stage found in freshwater rivers and/or estuaries in the United States. The
theoretical competition required submission of a written proposal describing in detail how the
proposed concept met the required technical criteria stated in the competition posting.

Evaluation of Submissions: Submissions were evaluated based on established technical criteria stated
in the competition posting (novelty, effectiveness, applicability, cost, impact to fish health and the
environment). Judges provided an independent numerical score to determine the highest-ranking
proposals. The judging panel met via web conference to discuss the highest-ranked proposals in
detail and arrive at consensus opinion on winning submissions. The judging panel consisted of 13
Federal subject matter experts in biology and engineering internal and external to the Bureau of
Reclamation (Reclamation).

Partnerships: The prize competition involved seven partners. The following table lists these partners
and their contributions:
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Partner Name

Partner Type

FY19
Contribution

FY20
Contribution

Partner Contribution Types

u.s.
Department of
Energy’s Water
Power
Technologies
Office

Federal Agency
or Office

None reported

Not applicable

Publicity, advertising,
outreach, or/and
communications; Discovery
and design support; Other
(Submission evaluation)

U.S. Geological
Survey

Federal Agency
or Office

None reported

Not applicable

Publicity, advertising,
outreach, or/and
communications; Discovery
and design support; Other
(Submission evaluation)

Federal Agency

Publicity, advertising,
outreach, or/and

NOAA Fisheries . None reported |Not applicable [communications; Discovery
or Office .
and design support; Other
(Submission evaluation)
Publicity, advertising,
U.S.Fishand |Federal Agency outreach, or/and

Wildlife Service

or Office

None reported

Not applicable

communications; Discovery
and design support; Other
(Submission evaluation)

Publicity, advertising,

U.S. Army outreach, or/and

Federal Agency . L .
Corps of or Office None reported |[Not applicable [communications; Discovery
Engineers and design support; Other

(Submission evaluation)

State of Publicity, advertising,
Washington, outreach, or/and

State or Local . D .
Department of None reported [Not applicable [communications; Discovery

. Government .

Fish and and design support; Other
Wildlife (Submission evaluation)
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Publicity, advertising,

Pacific outreach, or/and
Northwest Federal Agency . S .

. . None reported |Not applicable jcommunications; Discovery
National or Office and design support; Other
Laboratory gn support,

(Submission evaluation)

Advancement of Agency Mission: Novel technologies or improvements to existing technologies provide
water managers and technical experts with better solutions to reduce potential harm to fish species of
concern while maintaining reliable delivery of water and power. Opportunities to reduce entrainment
at diversions and intakes promote more sustainable and reliable water resource systems that can
provide greater benefits for aquatic species and the public.

Plan for Upcoming Two Fiscal Years: Reclamation continues to identify topics and plan for future
competitions to address infrastructure, water availability, and environment challenges where
advancement or resolution of issues can contribute to Reclamation carrying out its mission more
effectively or efficiently. Competitions currently being planned are focused on canal safety, reducing
seepage in canals, testing of hydropower protection systems, vegetation control, fish predation,
precipitation measurement, and snow-water equivalent estimates.

B.6.2. Lowering the Cost of Continuous Stream Flow Monitoring™

Sponsoring Agency and Office: Bureau of Reclamation
Authority: America COMPETES Reauthorization Act of 2010

Status:
FY19: Completed
FY20: No activity occurred during FY20

Competition Summary: Water resources planning, management, and research rely extensively on
accurate and reliable streamflow data. Long-term streamflow records, for example, are critical to the
design of water supply and flood control projects, as well as infrastructure in and adjacent to stream
channels. Similarly, water managers rely on real-time streamflow data to support water supply and
flood control operations, including forecast and early warning systems for droughts and floods. Long-
term and real-time streamflow data also support a broad range of water resources and environmental
research. The Bureau of Reclamation (Reclamation) and U.S. Geological Survey (USGS) sought new
and innovative methods to significantly reduce the cost of continuous streamflow monitoring
compared to current methods. The Challenge sought white paper submissions detailing proposed
methods for continuous streamflow monitoring, including thorough descriptions of the physical
principles underlying the proposed method, all equipment and operation and maintenance (0&M)
procedures required, and estimated costs. Methods proposed in submissions were required to be
applicable to continuous monitoring of the volumetric flow rate of water in open channels, including

2 The website for Lowering the Cost of Continuous Stream Flow Monitoring is accessible at
https://www.usbr.gov/research/challenges/streamflow.html;
https://innocentive.wazoku.com/#/challenge/82ea95f2d429421bad145d3752d16c16?scrollTo=scrollDisco&se
archindex=7.
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natural channels (e.g., streams and rivers) and engineered channels (e.g., aqueducts, canals, and
drainage channels). Methods should have been applicable across a wide range of flow rates, channel
sizes, and channel geometries, and the accuracy and reliability of methods should be comparable or
better than current methods. The competition was posted on February 22,2019 and was open for 45
days, with all submissions due by April 8,2019. Submission packages were required to include a
detailed description of the proposed solution, along with rationale as to how the proposed solution
improves on existing technologies or approaches currently used for continuous streamflow
monitoring.

Budget and Resources: Agency funding was used to support vendor contract, competition design, data
management, judging, and administrative activities such as solver payment and post competition.
The following table indicates the budget and resources to support the activity.

Funding FY19 FY20

Discovery and design support; Federal personnel (FTE); Operations
Agency or administrative support; Prize purse (monetary award); Publicity, | Not

Fund Use advertising, outreach, or/and communications; Web portal or app |applicable
development and support

FTES 0.17 Not
applicable

Funding Not

Estimate 215,300 applicable

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts

Problem or Opportunity Addressed: Despite the importance of streamflow data, the existing network of
continuous streamflow monitoring stations (also referred to as stream gages) in the United States has
generally declined over the past several decades. The primary driver of this decline is the cost of
installing, operating, and maintaining stream gages. Between 2000 and 2009, additional funding was
made available to reactivate approximately half of the deactivated gages; however, the cost of
installing, operating, and maintaining stream gages remains a significant challenge to Federal, Tribal,
State, and local water agencies. This Prize Competition sought new methods or technologies to
significantly reduce the equipment and/or labor costs of continuous streamflow monitoring.
Solutions were to be applicable to continuous monitoring of the volumetric flow rate of water in open
channels, including natural channels (e.g., streams and rivers) and engineered channels (e.g.,
aqueducts, canals, and drainage channels).

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Low risk approach and/or pay-for-performance structure; Target
audience could not have been reached through traditional mechanisms; Previous success with a prize
competition

Cash Prize Purses and/or Non-Cash Prize Awards:
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Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$75,000 5 5 01-21-2020

FY |Prize Purse Offered | Prize Purse Awarded

FY19|$75,000 $75,000

FY20 | Not applicable Not applicable

Non-Cash Prizes Include: None reported
Participants:

FY19: 40 teams

FY20: Not applicable
Intended Participants: No specific intended group

Participation:

Submissions Open Date | Submissions Close Date | Number of Submissions

02-22-2019 04-08-2019 40

Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Publicity efforts from vendors/contractors; Posted on challenge.gov; Other (Agency prize webpage)

Submission Types: Proposal or concept

Submissions: The Lowering the Cost of Continuous Streamflow Monitoring Prize Competition sought
innovative ideas to significantly reduce the cost of continuous streamflow monitoring compared to
current methods while also increasing the availability of streamflow data. Accurate and reliable
records from continuous streamflow monitoring stations are vital to water resources planning,
design, management, and research. The methods proposed had to be applicable to continuous
monitoring of the volumetric flow rate of water in open channels, including natural channels (e.g.,
streams and rivers) and engineered channels (e.g., aqueducts, canals and drainage channels). In
addition, the methods had to be applicable across a wide range of flow rates, channel sizes, and
channel geometries.

Evaluation of Submissions: A judging panel of subject matter experts evaluated the submissions and
decide which solvers are selected for an award. The judging panel was composed of Federal scientists,
engineers, and other technical experts, internal and external to Reclamation.

Partnerships: The prize competition involved one partner. The following table lists this partner and
their contributions:
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Partner Partner FY19 FY20 Partner Contribution Tvpes
Name Type Contribution | Contribution yp
Us. Federal Publicity, advert!5|ng, outreach,
. . or/and communications;
Geological |Agencyor |Nonereported |Notapplicable| . .
Survey Office Discovery and design support;
Other (Submission evaluations)

Advancement of Agency Mission: Water resources planning, management, and research rely
extensively on accurate and reliable streamflow data. Long-term streamflow records, for example, are
critical to the design of water supply and flood control projects, as well as infrastructure in and
adjacent to stream channels. Similarly, water managers rely on real-time streamflow data to support
water supply and flood control operations, including forecast and early warning systems for droughts
and floods. Long-term and real-time streamflow data also support a broad range of water resources
and environmental research.

Plan for Upcoming Two Fiscal Years: Reclamation continues to identify topics and plan for future
competitions to address infrastructure, water availability, and environment challenges where
advancement or resolution of issues can contribute to Reclamation carrying out its mission more
effectively or efficiently. Competitions currently being planned are focused on canal safety, reducing
seepage in canals, testing of hydropower protection systems, vegetation control, fish predation,
precipitation measurement, and snow-water equivalent estimates.

B.6.3. Pathogen Monitoring Challenge Stage 173
Sponsoring Agency and Office: Bureau of Reclamation
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Completed

FY20: No activity occurred during FY20

Competition Summary: The Pathogen Monitoring Challenge Stage 1 Prize Competition sought to
identify new or improved methods for monitoring pathogens - specifically viruses - to facilitate the
indirect and direct reuse of municipal wastewater as a means to alleviate water shortages and expand
current water supplies. The Prize Competition was a theoretical challenge that required solvers to
submit an idea along with detailed descriptions, specifications, and data that supported how their
concept met the objectives described in the Challenge posting. The Competition was structured so
that solvers could propose solutions in three distinct areas: improved sampling and concentration
methods for direct virus monitoring, improved analytical methods for virus quantification, and new
surrogate methods for monitoring reverse osmosis process performance. Advancements in any of
these three areas could stimulate innovation in water monitoring technologies that can lead to more

 The website for Pathogen Monitoring Challenge Stage 1 is accessible at
https://www.usbr.gov/research/challenges/pathogen.html;
https://innocentive.wazoku.com/#/challenge/c6525c79f53c424482f56195b1b457907?scrollTo=scrollDisco&sea
rchindex=12.
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effective, affordable, and reliable methods to ensure water quality and protection of public health in
water reuse applications. Submissions were scored by a team of subject matter experts based on the
stated criteria for each solution area, which included considerations such as virus quantification,
labor requirements and operator effort, calibration protocols, and how quickly the proposed solution
can provide results. The Competition was posted on May 10, 2018 and was open for 90 days, with all
submissions due by August 8, 2018. Submission packages were required to include a detailed
description of the proposed solution, along with rationale as to how the proposed solution improves
on existing technologies or approaches currently used for pathogen monitoring and detection.

Budget and Resources: Agency funding was used to support vendor contract, competition design, data
management, judging, and administrative activities such as solver payment and post competition
announcements. The following table indicates the budget and resources to support the activity.

Funding |FY19 FY20

Federal personnel (FTE); Operations or administrative
Agency support; Prize purse (monetary award); Publicity,
Fund Use |advertising, outreach, or/and communications; Web
portal or app development and support

Not applicable

FTEs 0.005 Not applicable
Funding .
Estimate 30 Not applicable

Goal Types: Generate innovative ideas/designs/concepts; Build or strengthen a community

Problem or Opportunity Addressed: While advanced water treatment technologies exist to produce
high quality, potable water from wastewater, there is a need to better ensure treatment process
integrity through improved pathogen detection and monitoring. Waterborne pathogens are regulated
due to the risk they pose to human health, and their presence must be limited in water intended for
potable use. To facilitate regulatory and public acceptance of water reuse, it is necessary to develop
techniques for rapid detection of pathogens. Virus monitoring can be improved by reducing response
times for direct measurements, by identifying robust surrogate monitoring techniques, or by
identifying appropriate indicator organisms. Most direct pathogen detection methods have
turnaround times on the order of days due to sample collection, transport, culture, and analysis
times. Long response times and the lack of on-site, real-time pathogen monitoring lead to cost-
inefficient operations and increased treated water storage requirements.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Low risk approach and/or pay-for-performance structure; Target
audience could not have been reached through traditional mechanisms; Promote awareness of a
specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$80,000 5 5 03-28-2019
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Prize Purse .
FY offered Prize Purse Awarded

FY19 [Notapplicable $80,000

FY20 |Not applicable Not applicable

Non-Cash Prizes Include: None reported
Participants:

FY19: Not applicable

FY20: Not applicable
Intended Participants: No specific intended group

Participation:

Submissions Open Date | Submissions Close Date | Number of Submissions

05-10-2018 08-09-2018 27

Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Publicity efforts from vendors/contractors; Posted on challenge.gov

Submission Types: Proposal or concept

Submissions: The Pathogen Monitoring Challenge Prize Competition sought to improve pathogen
detection and monitoring methods and asked solvers to provide detailed technical descriptions on
how their concepts addressed one of three areas of interest described in the Competition. Solvers
were asked to provide rationale as to how their concept addressed each solution requirement defined
in the Challenge, quantitatively where possible. Solvers were also asked to compare their proposed
solutions against existing technologies that address the Competition criteria.

Evaluation of Submissions: The judges panel consisted of 11 subject matter experts from Reclamation,
Xylem Inc., U.S. Environmental Protection Agency, Water Research Foundation, California State Water
Resources Control Board, and University of Colorado Boulder. The judges met to discuss the solutions
that were submitted under this Prize Competition, review the evaluations performed by each judge,
and make a final recommendation for the winners of the monetary award(s).

Partnerships: The Prize Competition involved three partners. The following table lists these partners
and their contributions:
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Partner Name | Partner Tvpe FY19 FY20 Partner Contribution
yp Contribution | Contribution | Types
Prize purse; Publicity,
advertising, outreach,
Xylem, Inc Private Industry |$40,000 Not . °f/a”d communlc?tlons;
applicable Discovery and design
support; Other
(Submission evaluation)
Nonprofit Publicity, advertising,
.. outreach, or/and
Water Organization .
. None Not communications;
Research (excluding . . .
. . reported applicable Discovery and design
Foundation Academic
Institutions) support; Other
(Submission evaluation)
Publicity, advertising,
. outreach, or/and
Environmental D
. Federal Agency |None Not communications;
Protection . . . .
or Office reported applicable Discovery and design
Agency
support; Other
(Submission evaluation)

Advancement of Agency Mission: As western U.S. water demands grow and water supplies become
scarcer, water reuse is becoming an increasingly important water management strategy. Wastewater
is a drought-resistant and reliable water source that is readily available in urban centers for beneficial
reuse. In particular, potable reuse, both direct and indirect, is recognized by several states (e.g.,
California, Texas, and Arizona) as necessary for meeting future water needs.

Plan for Upcoming Two Fiscal Years: Reclamation continues to identify topics and plan for future
competitions to address infrastructure, water availability, and environment challenges where
advancement or resolution of issues can contribute to Reclamation carrying out its mission more
effectively or efficiently. Competitions currently being planned are focused on canal safety, reducing
seepage in canals, testing of hydropower protection systems, vegetation control, fish predation,
precipitation measurement, and snow-water equivalent estimates.

B.6.4. Powering Electronic Instruments on a Rotating Shaft™

Sponsoring Agency and Office: Bureau of Reclamation
Authority: America COMPETES Reauthorization Act of 2010

Status:

™ The website for Powering Electronic Instruments on a Rotating Shaft is accessible at
https://www.usbr.gov/research/challenges/shaft-power.html;
https://innocentive.wazoku.com/#/challenge/a17b5b0f19214298af96118837f41212?scrollTo=scrollDisco&sear
chindex=12.
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FY19: Completed
FY20: No activity occurred during FY20

Competition Summary: Reclamation’s hydropower-generating units are expected to safely and reliably
produce the power that is delivered to the western electric grid. Equipment monitoring via electronic
instruments on the generator shaft provides critical advancement toward keeping these units
operational and reducing costly outages. These instruments require a continuous power source in
order to keep them online and performing their key roles. New power source solutions are needed to
permanently install low-power instruments on the generator’s rotating shaft to collect continuous
data pertinent to operation and performance of the machine. Reclamation and its collaborators
sought novel methods and technologies to reliably provide direct current power for loads of up to
twenty watts to instruments on rotating shafts. Proposed solutions were required to be applicable to
18- to 144-inch diameter rotating shafts, whether at rated speed (72 to 550 revolutions per minute),
standstill, or when ramping up or down. Small, lightweight solutions were preferred, and could be
achieved via multiple methods, including air movement, light, vibration, magnetic induction, kinetic
motion, or wireless energy transfer. The Competition was posted on September 6,2018 and was open
for 90 days, with all submissions due by December 8, 2018. Phase | submission packages were
required to include a detailed description of the proposed solution, along with rationale as to how the
proposed solution improves on existing technologies or approaches currently used. Phase Il required
solvers to submit a prototype for lab testing and potential testing at a Reclamation hydropower plant.

Budget and Resources: Agency funding supported vendor contract (platform and solver engagement),
competition design, data management, judging, promotion and outreach, solver webinar to provide
feedback, and administrative activities such as solver payment and post competition announcements.
The following table indicates the budget and resources to support the activity.

Funding |FY19 FY20

Discovery and design support; Federal personnel (FTE);
Agency Operations or administrative support; Prize purse (monetary Not

Fund Use [award); Publicity, advertising, outreach, or/and communications; |applicable
Web portal or app development and support

FTEs 0.21 Not
applicable

Funding Not

Estimate 230,630 applicable

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology

Problem or Opportunity Addressed: Reclamation is the second largest hydropower producer in the
nation, operating 53 powerplants with a generation capacity of 14,730 megawatts and more than 40
billion kilowatt-hours of electricity produced annually. Reclamation’s hydropower-generating units
are expected to safely and reliably produce the power that is delivered to the western electric grid.
Monitoring these generating units provides a critical advancement toward keeping the units
operational and reducing costly outages. Monitoring instruments require a continuous power source
in order to keep them online and performing their key roles. New solutions are needed to
permanently install low-power instruments on a rotating shaft in order to collect continuous data
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pertinent to generator operation and performance. Presently, the available power sources for
electronic instruments on rotating shafts include batteries and contact solutions. A battery does not
provide continuous operation and requires generator downtime to replace.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Flexibility to implement project design and achieve project goals;
Develop solutions in a quick timeframe; Low risk approach and/or pay-for-performance structure;
Target audience could not have been reached through traditional mechanisms

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 $50,000 No limit 6 08-30-2019
2 $200,000 No limit 2 09-24-2019

FY (I;;Ifzei: durse Prize Purse Awarded

FY19 |$250,000 $65,250

FY20 |Notapplicable Not applicable

Non-Cash Prizes Include: Non-monetary incentives offered included a demonstration event with
invitees from industry, non-profit organizations, and venture capital representatives. After multiple
attempts to address safety concerns associated with the prototypes received, Reclamation was
unable to install solutions for demonstration; thus, an event did not occur. Reclamation hosted a
webinar with each of the final solvers to provide a summary of the lab evaluation, feedback on
solutions, and respond to solver questions.

Participants:
FY19: 66 teams
FY20: Not applicable

Intended Participants: No specific intended group

Participation:
Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 09-06-2018 12-08-2018 08-30-2019 66
2 01-15-2019 04-20-2019 09-24-2019 2

Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Publicity efforts from vendors/contractors; Posted on challenge.gov; Other (Agency Prize Webpage)
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Submission Types:

Phase | Submission Type

1 Proposal or concept

2 Prototype device or object

Submissions: The Bureau of Reclamation and its collaborators sought devices to provide direct current
power for loads of up to 20 watts (20 W) to electronic instruments on rotating shafts. Proposed
solutions must be applicable to 18 to 144-inch diameter rotating shafts, whether during rotation (72 to
550 rpm), standstill, before generator rotation begins or after it ends. New devices or significant
improvements to existing methods and technologies, as long as the improvements offer substantial
enhancement were sought. This was a two-phase Reduction-to-Practice Challenge that requires
(Phase 1) written documentation, proof-of-concept data and, (Phase 2) prototype delivery for
experimental validation.

Evaluation of Submissions: A judge’s panel reviewed all Phase 1 submissions. Entries were reviewed
against evaluation criteria that included power efficiency, robustness, ease of implementation, cost,
and feasibility of mass production. The evaluation panel included Federal subject matter experts
internal and external to Reclamation. Phase Il evaluations included laboratory testing to determine
operability, safety, and validation of submission. Phase Il results were evaluated by Reclamation
subject matter experts.

Partnerships: The prize competition involved 3 partners. The following table lists these partners and
their contributions:

Partner Name Partner FY19 FY20 Partner Contribution
Type Contribution | Contribution | Types
Publicity, advertising,
outreach, or/and
Federal L
U.S. Army Corps of None Not communications;
. Agency or - - .
Engineers Office reported applicable Discovery and design
support; Other (Phase 1
Submission Evaluations)
Publicity, advertising,
outreach, or/and
. Federal L
Bonneville Power Asency or None Not communications;
Administration sency reported applicable Discovery and design
Office
support; Other (Phase 1
Submission Evaluations)
Publicity, advertising,
outreach, or/and
Federal L
Department of None Not communications;
Agency or . . .
Energy Office reported applicable Discovery and design
support; Other (Phase 1
Submission Evaluations)
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Advancement of Agency Mission: Reclamation is the second largest hydropower producer in the nation,
operating 53 powerplants with a generation capacity of 14,730 megawatts and more than 40 billion
kilowatt-hours of electricity produced annually. Reclamation’s hydropower-generating units are
expected to safely and reliably produce the power that is delivered to the western electric grid.
Monitoring these generating units provides a critical advancement toward keeping the units
operational and reducing costly outages.

Plan for Upcoming Two Fiscal Years: Reclamation continues to identify topics and plan for future
competitions to address infrastructure, water availability, and environment challenges where
advancement or resolution of issues can contribute to Reclamation carrying out its mission more
effectively or efficiently. Competitions currently being planned are focused on canal safety, reducing
seepage in canals, testing of hydropower protection systems, vegetation control, fish predation,
precipitation measurement, and snow-water equivalent estimates.

B.6.5. Saving the ‘Ohi’a™
Sponsoring Agency and Office: Office of the Secretary
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Ongoing

FY20: Completed

Competition Summary: Two newly discovered invasive fungal pathogens are killing hundreds of
thousands of ‘Ohi’a trees (Metrosideros polymorpha) on Hawaii island. This mortality is known as
Rapid ‘Ohi’a Death (ROD) and strikes at the heart of not only the Native Hawaiian people who revere
the tree as part of their family, but to everyone who has ever been touched by the wondrous beauty of
the Hawaiian Islands. The importance of ‘Ohi’a cannot be overstated: it is the keystone native tree
species, and provides food and habitat for a myriad of species found nowhere else on Earth. Initially
thought to be Ceratocystis fimbriata, researchers have confirmed that these two new pathogens are
not just new to Hawaii, but also new to science, and are now called Ceratocystis lukuohia and
Ceratosistis huliohia. The Saving the ‘Ohi’a Challenge was presented as an open challenge to solicit
ideas and projects as potential solutions and encourage collaboration on the ROD issue.

Budget and Resources: The non-prize purse funds allocated for the challenge were utilized to hire a
contractor to assist with the administration of the Challenge. This included such things as: social
media and traditional media activities; live event assistance; coordination between bureaus and
agencies; messaging; and overall guidance on the Challenge grant model. The following table
indicates the budget and resources to support the activity.

Funding FY19 FY20
Discovery and design support; Prize purse (monetary award); Publicity,

Agency advertising, outreach, or/and communications; Web portal or a None

Fund Use & ’ ’ P PP reported

development and support

s The website for Saving the 'Ohi’a is accessible at https://conservationx.com/challenge/invasives/ohia.
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Funding |FY19 FY20
FTEs 0.1 0
Funding 1434 000 $0
Estimate

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology;
Education/training; Outreach/information dissemination; Launch or scale up the use of an
enterprise/promote commercialization; Build or strengthen a community

Problem or Opportunity Addressed: Two newly discovered invasive fungal pathogens, Ceratocystis
lukuohia and Ceratocystis huliohia (formerly Ceratocystis fimbriata), are killing hundreds of thousands
of ‘Ohi’a (Metrosideros polymorpha) on Hawaii Island. First observed in 2010, these fungi are
responsible for Rapid ‘Ohi’a Death (ROD). ROD can affect individual trees and entire forests, but is only
known on Hawaii Island, where currently, over 100,000 acres of forests are affected. While there is
widespread support for research and management to halt the spread of ROD, many unanswered
questions remain. For example, we do not fully understand how trees become infected, or how the
disease spreads through forests. Understanding the spread of ROD is critical, yet the difficulty of
detecting the fungus presents a significant barrier.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Most cost-effective approach; Low risk approach and/or pay-for-performance structure; Identify and
work with new innovators; Promote awareness of a specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$70,000 3 3 07-10-2019
Prize Purse .
FY Prize Purse A
offered rize Purse Awarded
FY19 $70,000 $70,000
FY20 S0 S0

Non-Cash Prizes Include: 2 Honorable Mentions
Participants:

FY19: 56 teams

FY20: 56 teams
Intended Participants: No specific intended group

Participation:
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Submissions Open Date | Submissions Close Date | Number of Submissions

08-27-2018 02-01-2019 62

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition;
Partnership with outside organizations; Publicity efforts from vendors/contractors; Posted on
challenge.gov

Submission Types: Proposal or concept; Prototype device or object; Analysis or visualization of data

Submissions: The Challenge is to create low-cost solutions to detect (and predict) the invasion
pathways and the spread of the fungus in the environment, as well as to develop solutions that would
help contain or reduce the spread of fungi without harming other beneficial species. Three categories
were available for solutions in the Challenge: 1) Field-based detection of rapid ‘Ohi’a death in
asymptomatic trees; 2) Detection of the fungus at the landscape level; and 3) environmental pathway
identification, including predictive assessment

Evaluation of Submissions: Judges were cross agency and external. Judging occurred in four phases:
Phase 1, initial scan of applications for eligibility; Phase 2, first application review period and virtual
judging panel discussion; Phase 3, virtual pitch sessions; and Phase 4, final selection of winner(s).

Partnerships: The Prize Competition involved two partners. The following table lists these partners
and their contributions:

Partner Partner| FY19 FY20 Partner Contribution Types
Name Type Contribution [ Contribution yp
.. Publici isi h
Hawaii Federal ublicity, advert!5|ng, outreach,
or/and communications; Data
Volcanoes Agency None . .
. S0 entry/analysis; Discovery and design
National or reported .
. support; Operations or
Park Office . .
administrative support
Publicity, advertising, outreach,
or/and communications; Web portal
. or app development and support;
Conservation None .
Vaton| other $10,000 Data entry/analysis; Discovery and
X Labs reported . .
design support; Operations or
administrative support; Solution
acceleration

Advancement of Agency Mission: The ‘Ohi’a Challenge advanced the Agency's missions of: 1) Creating a
conservation stewardship legacy second only to Teddy Roosevelt (by protecting National Park and
U.S. Wildlife Refuge resources that were attacked by ROD); 2) Restoring trust with Local Communities
(the local communities saw that we were addressing an issue that would drastically affect their water
supply and potentially cause billions of dollars in damages to the economy); and 3) Preservation of
Native Hawaiian natural and cultural resources (the trees being attacked by the invasive fungus are
sacred to the Native Hawaiian Community)

Plan for Upcoming Two Fiscal Years: None reported
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B.6.6. Sediment Removal Techniques for Reservoir Sustainability Stage 17
Sponsoring Agency and Office: Bureau of Reclamation
Authority: America COMPETES Reauthorization Act of 2010
Status:
FY19: Completed
FY20: No activity occurred during FY20

Competition Summary: The Sediment Removal Techniques for Reservoir Sustainability Competition
sought new or improved techniques for reservoir sediment removal (i.e. collection, transport, and
delivery to the downstream river) in a cost-effective manner that preserves and sustains the
operational objectives of the reservoir. The lifespan of reservoirs directly correlates with the ability to
manage sediment. Sediment constantly enters reservoirs and slowly reduces available water storage,
thus affecting the ability to meet critical operational objectives such as storage for water supply or
flood risk reduction. Sedimentation also impacts dam outlets, reservoir water intakes, water quality,
recreation, upstream flood stage, and downstream habitats which can result in additional
maintenance costs or adverse effects to the environment. This Competition resulted in 40
submissions providing a wide range of theoretical solutions. Six submissions were considered worthy
of a prize award in the areas of collection and transport. Four of the six solutions were determined to
meet or exceed the solution requirements. The winning ideas were from solvers not affiliated with the
reservoir sediment management industry. With technical input and guidance, the winning concepts
have potential to reach a prototype level and be tested. The Competition resulted in ideas that were
either not previously considered or were novel advancements of existing or emerging technologies
and was successful in raising awareness of reservoir sedimentation issues and the need for advanced
technologies to sustain the aging reservoirs.

Budget and Resources: Agency funding supported vendor contract (platform and solver engagement),
competition design, data management, judging, promotion and outreach, and administrative
activities such as solver payment and post competition announcements. The following table indicates
the budget and resources to support the activity.

Funding FY19 FY20
Discovery and design support; Federal personnel (FTE);

Agency Operations or administrative support; Prize purse (monetary Not

Fund Use |award); Publicity, advertising, outreach, or/and applicable

communications; Web portal or app development and support

Not

FTEs 0.3 applicable

® The website for Sediment Removal Techniques for Reservoir Sustainability Stage 1 is accessible at
https://www.usbr.gov/research/challenges/sediment-removal.html;
https://innocentive.wazoku.com/#/challenge/1d18b4364bf44d97a0e21a9139c3fa20?scrollTo=scrollDisco&sea
rchindex=12.
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Funding FY19 FY20
Funding Not
Estimate 322,500 applicable

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts; Build or strengthen a community

Problem or Opportunity Addressed: Reservoir sedimentation has become a significant problem with
the aging of water storage facilities. Sediment deposition in reservoirs limits the active life of
reservoirs by reducing storage capacity for water supply or flood risk reduction. Sedimentation also
impacts dam outlets, reservoir water intakes, water quality, recreation, upstream flood stage, and
downstream habitats. Conventional temporary dredging has been used to remove sediment from
some reservoirs, but it can be very expensive. Periodic pressure flushing with a full reservoir is another
method used, but only removes a small amount of sediment around the dam outlet. Drawdown
flushing can be effective through low-level outlets but sacrifices the much-needed water stored in the
reservoir. Conventional dredging and flushing methods have shortcomings that reduce their
applicability to large reservoirs designed for multi-year water storage, with relatively larger volumes
of sediment that require removal.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Low risk approach and/or pay-for-performance structure; Target
audience could not have been reached through traditional mechanisms; Promote awareness of a
specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$75,000 No limit 6 07-11-2019
Prize Purse .
FY Offered Prize Purse Awarded
FY19 |$75,000 $75,000
FY20 |Notapplicable Not applicable

Non-Cash Prizes Include: None reported
Participants:

FY19: 40 teams

FY20: Not applicable
Intended Participants: No specific intended group

Participation:
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Submissions Open Date | Submissions Close Date | Number of Submissions

10-10-2018 01-04-2019 40

Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Publicity efforts from vendors/contractors; Posted on challenge.gov; Other (Agency prize webpage,
pre-recorded video promoting the competition, and webinar to share additional information during
the submission period)

Submission Types: Proposal or concept

Submissions: The Sediment Removal Techniques for Reservoir Sustainability Competition sought new
methods for sediment removal that could effectively minimize the future loss of reservoir capacity
due to sedimentation. For the purpose of this Competition, sediment removal included 1) The
collection of sediments; 2) Transport of sediment through or around a reservoir; and 3) Delivery of
sediment to the downstream river channel. Solvers were asked to provide a new and novel solution
for either sediment collection from the reservoir, transport from the reservoir past the dam, or
delivery to the downstream channel. Solvers were not required to provide new and novel solutions for
all three of these categories.

Evaluation of Submissions: The judge’s panel consisted of Federal and non-Federal subject matter
experts. Judging was conducted by blind review as all submissions were assigned a number. Each
judge was asked to become familiar with all 40 solutions and review ten specific solutions in detail.
Judges scored their ten submissions independently. A conference call near the beginning of the
judging process was held to establish grading criteria and re-discuss competition criteria. Scores were
used during the in-person judge’s team meeting (with both small-group and large-group discussions)
to collectively discuss the strengths and weaknesses of each submission and arrive at a judges
consensus opinion. The full panel of 15 judges discussed the ten best solutions and determined the
winning solutions.

Partnerships: The Prize Competition involved four partners. The following table lists these partners
and their contributions:

Partner Partner FY19 FY20 Partner Contribution Tvpes
Name Type Contribution | Contribution yp
U.S. Army Federal Publicity, advertysmg, outreach,
None Not or/and communications;
Corps of Agency or . . . .
Engineers Office reported applicable Discovery and design support;
Other (Submission evaluations)
Federal Publicity, advertising, outreach,
Federal .
Energy None Not or/and communications;
Agency or . . .
Regulatory . reported applicable Discovery and design support;
. Office o .
Commission Other (Submission evaluations)
Natural Publicity, advertising, outreach,
Federal L
Resource None Not or/and communications;
. Agency or . . .
Conservation . reported applicable Discovery and design support;
. Office . .
Service Other (Submission evaluations)
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Partner Partner FY19 FY20 Partner Contribution Tvpes
Name Type Contribution | Contribution yp
Nonprofit .. ..
P N Publicity, advertising, outreach,
. Organization -
American . None Not or/and communications;
. (excluding . . .
Rivers . reported applicable Discovery and design support;
Academic .. .
o Other (Submission evaluations)
Institutions)

Advancement of Agency Mission: This Competition sought new or improved techniques for reservoir
sediment removal in a cost-effective manner that still preserved and sustained the operational
objectives of reservoirs managed by the Bureau of Reclamation. Implementation of more efficient and
less expensive sustainable sediment management options on a large scale would better enable
Reclamation to continue to meet its water and power deliveries.

Plan for Upcoming Two Fiscal Years: Reclamation continues to identify topics and plan for future
competitions to address infrastructure, water availability, and environment challenges where
advancement or resolution of issues can contribute to Reclamation carrying out its mission more
effectively or efficiently. Competitions currently being planned are focused on canal safety, reducing
seepage in canals, testing of hydropower protection systems, vegetation control, fish predation,
precipitation measurement, and snow-water equivalent estimates.

B.6.7. White-Nose Syndrome - Fight the Fungus, Save Our Bats’’
Sponsoring Agency and Office: United States Fish and Wildlife Service
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Launched

FY20: Ongoing

Competition Summary: Hibernating bats in North America are in trouble. An invasive fungus,
Pseudogymnoascus destructans, that causes a disease called white-nose syndrome, is spreading
across the continent and killing millions of bats. Bats eat insects and are integral to thriving
ecosystems. With the loss of millions of bats because of this deadly fungus, many millions more forest
and agriculture insect pests are left to feed on trees and crops, ultimately affecting the balance of
nature and even human health. There is no known cure for white-nose syndrome, but scientists from
all over the world are working together to study the disease, how it spreads and infects bats, and what
we can do to control it. Much of this work has been done under the umbrella of the United States
National Response to White-nose Syndrome, a broad, multi-agency effort led by the U.S. Fish and
Wildlife Service. The White-Nose Syndrome Prize Challenge seeks ideas that may lead to a permanent
solution to this crisis of wildlife health by eliminating, weakening, or disarming the fungus that causes
it. The White-Nose Syndrome Challenge sought ideas that can permanently eliminate, disarm, or
weaken P. destructans in the wild without harming other beneficial species or the environment. Ideas

" The website for White-Nose Syndrome - Fight the Fungus, Save Our Bats is accessible at
https://www.whitenosesyndrome.org/static-page/white-nose-syndrome-challenge.

B-119



IMPLEMENTATION OF FEDERAL PRIZE AND CITIZEN SCIENCE AUTHORITY: FISCAL YEARS 2019-20

recognized through this challenge will be the focus of future collaborations to establish an
appropriate research and development plan to bring the envisioned tools to fruition. Experts in
relevant fields, including members of winning teams, if appropriate, will come together to identify
critical research and technology needs to develop the solution. After that, qualified scientists,
designers, and engineers will have an opportunity to apply to do this work and develop prospective
tools for use. Once ready, we hope the tool(s) will be used throughout the country to improve survival
of bats susceptible to white-nose syndrome.

Budget and Resources: Agency funds were used to develop, coordinate, and administer the challenge.
The following table indicates the budget and resources to support the activity.

Funding FY19 FY20

Agency Fund Use | Federal personnel (FTE) | Federal personnel (FTE)

FTEs 0.29 0.19

Funding Estimate [ $0 $0

Goal Types: Generate innovative ideas/designs/concepts; Other (Improve wildlife conservation.)

Problem or Opportunity Addressed: The White-Nose Syndrome Challenge sought ideas that can
permanently eliminate, disarm, or weaken P. destructans, an invasive fungus that causes white-nose
syndrome in bats in the wild. Bats eat insects and are integral to thriving ecosystems. With the loss of
millions of bats because of this deadly fungus, many millions more forest and agriculture insect pests
are left to feed on trees and crops, ultimately affecting the balance of nature and even human health.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Promote awareness of a specific topic or
agency research area; Other (The challenge offered a novel opportunity to explore options to achieve
the goals of the White-nose Syndrome National Plan.)

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$100,000 5 1 11-10-2020
Prize Purse .
FY offered Prize Purse Awarded
FY19 ($100,000 S0
FY20 | Not applicable Not applicable

Non-Cash Prizes Include: The U.S. Fish and Wildlife Service will work with partners to determine how
to best carry out the idea for bat conservation. The agency may further develop ideas recognized
through this challenge, working with other partners as appropriate. Winners, including honorable
mentions, may be invited to participate in a follow-up collaboration to establish an appropriate
Research and Development plan for bringing the envisioned tools to fruition. Follow-up research
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could subsequently be funded by the Bats for the Future Fund or another grant program, or the U.S.
Fish and Wildlife Service may choose to implement it directly.

Participants:
FY19: 47 teams
FY20: Not applicable
Intended Participants: No specific intended group

Participation:

Submissions Open Date | Submissions Close Date | Number of Submissions

10-24-2019 12-31-2019 47

Solicitation of Submissions: Social media; Email; Press release; Posted on challenge.gov; Other
(Webinars to discuss the challenge)

Submission Types: Proposal or concept

Submissions: We invited ideas that can lead to solutions to reduce the effects of the fungus that causes
White-nose Syndrome without harming other beneficial species or the environment and that can be
used in the field in the near future.

Evaluation of Submissions: The Service implemented a judging plan to ensure objectivity. Contact
information was removed from all submissions to ensure anonymous review. Judges with scientific
expertise in issues we anticipated would be part of submissions were recruited from Federal agencies,
non-governmental organizations, and academia. The agency had criteria, published in our
announcement, which we used to evaluate all submissions.

Partnerships: The prize competition involved four types of partners. Partners from academia, Federal
agencies, international governmental agencies, and non-governmental organizations provided judges
for the challenge.

Advancement of Agency Mission: The challenge directly relates to the mission of the U.S. Fish and
Wildlife Service, which is working with others to conserve, protect, and enhance fish, wildlife, plants,
and their habitats for the continuing benefit of the American people.

Plan for Upcoming Two Fiscal Years: The U.S. Fish and Wildlife Service will announce the winner and
award $20,000 in November 2020. The Wildlife and Sport Fish Restoration Program is administering
six new prize challenges to catalyze technology innovation to advance wildlife and habitat
conservation. The Theodore Roosevelt Genius Prize Competitions will engage the public to help
address six important issues: preventing wildlife poaching and trafficking, promoting wildlife
conservation, managing invasive species, protecting endangered species, promoting nonlethal
human-wildlife conflict, and reducing human-predator conflict. The John D. Dingell, Jr., Conservation,
Management, and Recreation Act, March 12,2019 (Pub. L. 116-9), established five prize competitions,
and America’s Conservation Enhancement Act (Pub. L. 116-188) established the sixth. The submission
window is March 1-April 30, 2022, with the winner announcements in September 2022.
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B.7. Department of Labor (DOL)
B.7.1. Veterans' Employment Challenge™

Sponsoring Agency and Office: Veterans’ Employment and Training Service (VETS)
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Completed

Competition Summary: The goal of this challenge is to develop a job-matching tool that will be piloted
in a Transition Assistance Program (TAP) Employment Workshop at selected military base locations. If
the tool is effective, it could be added to the Employment Workshop curriculum for all transitioning
service members. In 2018, the Department of Labor (DOL), the Department of Defense (DoD), and the
Department of Veterans Affairs (VA) began a cross-agency effort to understand the transition of service
members from active duty to civilian employment, from the perspective of the individual navigating
this process rather than the perspective of the Federal organizations that support a plethora of
existing programs. The agencies built a journey-map of this process and found a recurring theme:
navigating the sea of support and resources relating to the job search can be a challenging task.
Veterans complete their military service with unique and technical skill sets that can bring value to all
sectors of the economy, but can encounter challenges framing their experience and skills for civilian
employers. American businesses report that they are also missing an opportunity to attract and retain
a capable, competent workforce, and recognize the value in veterans and their spouses. Many job
boards, veteran hiring programs, and other initiatives exist, but there are disparate platforms of
valuable data. Traversing across these resources can be overwhelming for both first-time job-seeking
veterans and businesses with limited time to fill urgent needs. Additionally, most job search tools for
service members are based purely on military occupational specialties, which do not accurately
represent the breadth of experiences many individuals have. Finally, small businesses in particular do
not have the staff capacity to build out robust skills profiles that better describe hiring needs. There is
a need for both a more sophisticated matching mechanism and a simpler interface that can pull from
existing data sources.

Budget and Resources: Federal personnel managed the competition activities, submissions,
communications, and overall organization/execution of the competition. The following table
indicates the budget and resources to support the activity.

Funding FY19 FY20

Agency Fund Use | Not applicable | Federal personnel (FTE); Prize purse (monetary award)

FTEs Not applicable |1

Funding Estimate | Not applicable | $0

8 The website for Veterans' Employment Challenge is accessible at https://www.challenge.gov/challenge/vets-
match/.
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Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology;
Outreach/information dissemination

Problem or Opportunity Addressed: The goal of this challenge was to develop a job-matching tool that
will be piloted in a Transition Assistance Program (TAP) Employment Workshop at selected military
base locations. Many job boards, veteran hiring programs, and other initiatives exist, but there are

disparate platforms of valuable data. There is a need for both a more sophisticated matching
mechanism and a simpler interface that can pull from existing data.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 S0 10 10 01-31-2020
2 $100,000 5 5 03-06-2020
3 $300,000 3 3 05-08-2020
4 $300,000 1 1 07-10-2020
5 $300,000 1 1 09-18-2020

FY |Prize Purse Offered | Prize Purse Awarded
FY19 | Not applicable Not applicable
FY20 [ $1,000,000 $1,000,000

Non-Cash Prizes Include: None reported

Participants:

FY19: Not applicable

FY20: 51 team(s)

Intended Participants: No specific intended group

Participation:
Submissions Open | Submissions Close | Winners Announcement | Number of
Phase ..
Date Date Date Submissions
1 12-11-2019 01-24-2020 01-31-2020 51
2 02-03-2020 02-28-2020 03-06-2020 10
3 03-09-2020 05-01-2020 05-08-2020 5
4 05-11-2020 07-03-2020 07-10-2020 3
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Submissions Open | Submissions Close | Winners Announcement | Number of
Phase ..

Date Date Date Submissions
5 07-13-2020 09-04-2020 09-18-2020 1

Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Posted on challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept

2 Other (Wireframe)

3 Other (Minimum Viable Product)

4 Prototype device or object; Other (Alpha Product Version, 30-minute TAP module)
5 Prototype device or object; Other (Beta Product Version, 30-minute TAP module)

Submissions: Phase I: Concept Paper; Phase Il: Wireframe; Phase Ill: Minimum Viable Product; Phase
IV: Alpha Product Version, 30-minute TAP module; Phase V: Beta Product Version, 30-minute TAP
module

Evaluation of Submissions: To judge the competition, 12 Federal employee judges with expertise in
IT/Software Development and/or Veterans' Employment were selected. The Federal agencies
included: DoD, DOL, VA, General Services Administration (GSA), Office of Management and Budget
(OMB), and Office of Personnel Management (OPM).

Partnerships: The prize competition involved two partners. The following table lists these partners
and their contributions:

Partner FY19 FY20 I

Name Partner Type Contribution | Contribution Partner Contribution Types
Department |Federal Agency |Not 50 Discovery and design support;
of Defense | or Office applicable Other (Judges provided)
Department Federal Agency | Not Discovery and design support;
of Veterans . . $0 j

Affairs or Office applicable Other (Judges provided)

Advancement of Agency Mission: In 2018, the Department of Labor (DOL), the Department of Defense
(DOD), and the Department of Veterans Affairs (VA) began a cross-agency effort to understand the
transition of service members from active duty to civilian employment, from the perspective of the
individual navigating this process rather than the perspective of the Federal organizations that
support a plethora of programs. The agencies built a journey-map of this process and found a
recurring theme: navigating the sea of support and resources relating to the job search can be a
challenging task. Veterans complete their military service with unique and technical skill sets that
bring value to all sectors of the economy, but can encounter challenges framing their experience and
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skills for civilian employers. American businesses report that they are also missing an opportunity to
attract and retain a capable, competent workforce, and recognize the value in veterans and their
spouses.

Plan for Upcoming Two Fiscal Years: There are no current plans for the upcoming two fiscal years.
B.8. Department of Transportation (DOT)

B.8.1. Inclusive Design Challenge™
Sponsoring Agency and Office: Office of the Secretary
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Ongoing

Competition Summary: The DOT's Inclusive Design Challenge seeks innovative design solutions that
can enable people with physical, sensory, and cognitive disabilities to use automated vehicles to
access jobs, healthcare, and other critical destinations. The challenge is a part of a larger set of
departmental initiatives on accessibility, announced at DOT's Access and Mobility for All Summit in
October 2019. The challenge intends to seek solutions to improve passenger vehicle accessibility,
encourage cross-disciplinary collaborations, incentivize development of new designs and
technologies, and tap into the creativity and knowledge of the disability community, researchers,
advocates, and entrepreneurs.

Budget and Resources: Agency funds have been used in the design, development, and implementation
of the challenge. Funds have been used to support Federal and contractor labor to conduct market
research and early-stage planning for challenge design; develop the Request for Information and
Challenge Statement; develop the website and related web pages; conduct outreach via social media
and webinars; and conduct the evaluation process. The following table indicates the budget and
resources to support the activity.

Funding |FY19 FY20

Discovery and design support; Federal personnel (FTE); Publicity,
advertising, outreach, or/and communications; Web portal or app
development and support

Agency Not
Fund Use |applicable

FTEs Not 1.27
applicable
Funding | Not

$287,000

Estimate |applicable

™ The website for Inclusive Design Challenge is accessible at
https://www.transportation.gov/accessibility/inclusivedesign.
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Goal Types: Generate innovative ideas/designs/concepts

Problem or Opportunity Addressed: DOT seeks to draw attention to the topic of passenger vehicle
accessibility; encourage new cross-disciplinary collaborations; incentivize the development of new
approaches and technologies to improve mobility; and tap into the creativity and knowledge of the
disability community, researchers, advocates, manufacturers, and entrepreneurs. DOT aims to attract
ideas from around the Nation to identify new solutions for common access issues. This challenge
seeks inclusive solutions, referring to features and designs that enable access to and use of a vehicle
by people with a wide range of physical, sensory and cognitive disabilities. Technology has already
changed how most of us get around. This challenge seeks to ensure that these new technology-driven
mobility options are inclusive of all Americans.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Flexibility to
implement project design and achieve project goals; Develop solutions in a quick timeframe; Low risk
approach and/or pay-for-performance structure; Identify and work with new innovators; Previous
success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse Awards Available | Awards Given | Winners Announcement Date

1 None reported | 10 None reported | None reported

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | Not applicable Not applicable

FY20 [ $3,000,000 None reported

Non-Cash Prizes Include: None reported
Participants:

FY19: Not applicable

FY20: 0 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Small businesses; Large businesses

Participation:
Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 2020-04-21 2020-10-30 None reported None reported

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition;
Posted on challenge.gov
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Submission Types:

Phase | Submission Type

1 Proposal or concept; Business or commercial development plan; Creative media

Submissions: In Stage I, DOT solicits brief technical proposals for inclusive design features that could
then be demonstrated in prototype form by semifinalists in Stage II. The submission is a proof-of-
concept paper less than ten pages, with supporting materials. Solutions must address one or more
aspects of use of Level 4 and Level 5 Automated Driving Systems (ADS) - such as locating and entering
an ADS-dedicated vehicle (ADS-DV) or interacting with the vehicle in routine and emergency situations
- through physical hardware and/or human-machine interface (HMI) designs.

Evaluation of Submissions: DOT had a 13-person evaluation team comprised of subject matter experts
from across the Department in automation, safety analysis, vehicle design, human factors, and
accessibility. Participating Operating Administrations and Office of the Secretary (OST) offices include:
Federal Highway Administration (FHWA), National Highway Safety Traffic Administration (NHTSA),
Federal Transit Administration (FTA), OST-Policy, and Office of the Chief Information Officer (OCIO).
The judges will review all proposals independently and complete evaluation forms prior to
participating in a consensus meeting to identify the recommended proposals. That list will then be
submitted to the Office of the Secretary's Strategic Review Team for final selection before going to the
Secretary or designee for approval.

Partnerships: No partners were indicated.

Advancement of Agency Mission: DOT is eager to realize the potential mobility benefits that ADS-DVs
could bring to people with disabilities. ADS-DVs could offer greater levels of mobility for individuals
who either cannot drive or require a vehicle with extensive modifications, but only if their needs are
considered explicitly and incorporated into future ADS-DV designs. DOT recognizes that the diversity
of disabilities and resulting implications for vehicle design features makes this a complicated
engineering challenge. While some mobility services (e.g., public transportation or for-hire vehicles,
such as taxis) currently incorporate some accessibility features, few of these features are universally
included in passenger vehicles as part of vehicle design. Meanwhile, aftermarket solutions tend to be
expensive and cumbersome.

Plan for Upcoming Two Fiscal Years: Ten Semifinalists were announced January 6, 2021 to participate
in Stage Il of the Challenge. Stage Il will be for 18 months, January 2021 to June 2022 (Fiscal Year 2021-
2022). In Stage II, the Semifinalists selected to advance from Stage | will develop their concepts into
functional prototypes of an inclusive design solution. Solutions will focus on hardware, software, or
full vehicle design solutions for use in automated vehicles, particularly ADS-DVs that are operated
exclusively at Levels 4 and 5. Stage Il will also include several engagement events that will offer an
opportunity for teams to receive input and feedback from both DOT and its stakeholders. Prototype
demonstrations by the Semifinalists are expected to occur in June 2022. DOT anticipates making final
selections after all demonstrations are complete.
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B.8.2. Solving for Safety Visualization Challenge®®
Sponsoring Agency and Office: Office of the Secretary (Bureau of Transportation Statistics)
Authority: America COMPETES Reauthorization Act of 2010
Status:
FY19: Ongoing
FY20: Completed

Competition Summary: The Solving for Safety Visualization Challenge was designed to advance the use
of data visualizations and visual analytics answer analytical questions related to roadway and rail
system safety. Currently, transportation decision makers have a limited number of analytical
visualization tools available that reveal insights, and even fewer focused on safety and prevention of
serious crashes. Analytical visualization tools can cast new light on the data to reveal insights not seen
though tabular analysis. A new opportunity lies in the rapid growth and advancement in technology
and analytics markets combined with the volume and variety of transportation and other data now
collected by the public and private sectors. Technology has already changed how we get around.
USDOT seeks to harness the power of visualization technology to reduce surface transportation
crashes.

Budget and Resources: In FY18, the Bureau of Transportation Statistics (BTS) allocated $476,000 of the
Agency’s funds authorized in the FAST Act, sec. 6002 (a)(6), $350,000 of which was obligated for
competition prizes. In FY18, the Bureau of Transportation obligated $63,000 for a BTS Fellow from the
Department of Energy’s Oak Ridge Institute for Science and Education Program. The BTS Fellow
served as the Challenge developer and coordinator. A total of $86,885 ($63,837 FY18 and $23,048 in
FY19) was obligated for the DOT Volpe Center, a cost reimbursable unit of DOT that provided support
for the evaluation of ideations submitted to the competition. All funds obligated to Volpe were
expended. The 0.25 FTE represents program management and oversight from the BTS Director of
Spatial Analysis and Visualization, review of documents by counsel, and the DOT staff who evaluated
the ideations. The following table indicates the budget and resources to support the activity.

Funding FY19 FY20
Agency Fund federal personnel (FTE); operations | federal personnel (FTE); operations
Use or administrative support or administrative support
FTEs 0.25 0.1
Fundi
unding $23,048 50
Estimate

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology

Problem or Opportunity Addressed: The Solving for Safety Visualization Challenge is designed to
advance the use of data visualizations and visual analytics to answer analytical questions related to

8 The website for Solving for Safety Visualization Challenge is accessible at
https://www.transportation.gov/policy-initiatives/solving-safety/solving-safety-visualization-challenge.
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roadway and rail system safety. Currently, transportation decision makers have a limited number of
analytical visualization tools available that reveal insights, and even fewer focused on safety and
prevention of serious crashes. Analytical visualization tools can cast new light on the data to reveal
insights not seen though tabular analysis. A new opportunity lies in the rapid growth and
advancement in technology and analytics markets combined with the volume and variety of
transportation and other data now collected by the public and private sectors. Technology has
already changed how we get around. USDOT seeks to harness the power of visualization technology
to reduce surface transportation crashes.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Develop solutions in a quick
timeframe; Identify and work with new innovators; Engage a specific community; Target audience
could not have been reached through traditional mechanisms; Promote awareness of a specific topic
or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date
1 $0 0 0 10-26-2018
2 $100,000 5 5 04-08-2019
3 $250,000 2 2 11-19-2019

FY |Prize Purse Offered | Prize Purse Awarded

FY19 [ $100,000 $100,000

FY20 | $250,000 $250,000

Non-Cash Prizes Include: Semi-finalists and Finalists were nationally recognized by USDOT and given
the opportunity to present their work at prestigious events.

Participants:
FY19: 5 team(s)
FY20: 2 team(s)

Intended Participants: Undergraduate College/University/Technical students; Master/PhD students;
Adult not affiliated with higher education; Small businesses; Large businesses; Other

Participation:
Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 06-14-2018 07-31-2018 10-26-2018 54
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Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions

2 10-26-2018 11-16-2018 04-08-2019 5

3 04-08-2019 05-31-2019 11-19-2019 2

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition;
Posted on challenge.gov

Submission Types:

Phase |Submission Type

1 Proposal or concept; Creative media

2 Prototype device or object; Creative media; Analysis or visualization of data

Software or computer code; Business or commercial development plan; Creative
media; Analysis or visualization of data

Submissions: In this challenge, solvers competed for cash prizes by developing innovative analytical
visualization tools to gain insights into fatalities and serious injuries on the U.S. road and rail systems
that policymakers, providers, and operators can use to inform the development of safety solutions.
Challenge solvers chose between two types of analytical visualization tools to develop: (1) Discover
Insights Tools will analyze data to reveal patterns and trends, and will use compelling visualizations to
explain what is happening, understand the meaning behind the data, and draw conclusions. (2)
Simulation tools will assist in decision-making by visualizing data by developing mathematical and
statistical models to identify issues, determine correlations, and assign probabilities with a degree of
accuracy.

Evaluation of Submissions: Submissions were reviewed by internal panels of technical experts in
transportation safety analysis, data, IT, and visualization. These judging criteria were weighted
equally. If the level of detail was deemed insufficient by the experts, the submission was not regarded
as feasible. The evaluation panels considered each proposal’s alignment with each of the criteria and
made recommendations to the selecting official. Criteria for all three stages: functionality and
technical effectiveness, deployment approach, sustainability, and expected return on investment.

Partnerships: No partners were indicated.

Advancement of Agency Mission: Safety is USDOT’s top strategic and organizational goal. USDOT is
pursuing data-informed decision-making to help strategically prioritize and address transportation
safety risks. The USDOT created the Safety Data Initiative (SDI) to support its high priority goal of
reducing highway fatalities and serious injuries. The Initiative seeks to build USDOT’s capacity to
translate the successes of predictive data analytics tools used by private industry and universities to
identify systemic factors contributing to serious crashes. It comprises three core components: data
visualization, data integration, and predictive insights. The Solving for Safety Visualization Challenge
is an SDI project that challenges innovators from across the Nation to develop analytical visualization
tools that can help reduce serious crashes on the US road and rail system.

Plan for Upcoming Two Fiscal Years: None reported
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B.9. Environmental Protection Agency (EPA)

B.9.1. EEFs: Environmental and Agronomic Challenge®!
Sponsoring Agency and Office: Office of Research and Development (ORD)
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: No activity occurred during FY19

FY20: Launched

Competition Summary: Nitrogen and phosphorus fertilizers facilitate the growth of crops, including
corn, at yields that provide sustained global food production. However, fertilizers applied without
consideration of the appropriate rate, timing, source, and method, can have harmful effects on the
environment and human health. Enhanced Efficiency Fertilizer (EEF) is a term for new formulations
that control fertilizer release or alter reactions that reduce nutrient losses to the environment. EEFs
and other product technology innovations may be an important addition to a system of conservation
practices that help reduce the impacts from row crop agriculture on the environment, while
maintaining or increasing agricultural productivity and profitability. This challenge aims to identify
existing EEFs currently on or near-market that meet or exceed certain environmental and agro-
economic criteria.

Budget and Resources: Agency funds were used for a scoping workshop in October 2019, and then
used for development of the Challenge, which included biweekly meetings with the Steering
Committee, web development, and administrative support. The following table indicates the budget
and resources to support the activity.

Funding FY20

Discovery and design support; Federal personnel (FTE); Non-monetary
Agency Fund |award(s); Operations or administrative support; Publicity, advertising,
Use outreach, or/and communications; Solution acceleration; Web portal
or app development and support

FTEs 0.5
Funding
Estimate 210,000

Goal Types: Generate innovative ideas/designs/concepts; Develop/demonstrate technology;
Outreach/information dissemination; Launch or scale up the use of an enterprise/promote
commercialization; Build or strengthen a community

Problem or Opportunity Addressed: Nitrogen and phosphorus fertilizers facilitate the growth of crops,
including corn, at yields that provide sustained global food production. However, fertilizers applied

8 The website for EEFs: Environmental and Agronomic Challenge is accessible at
https://www.challenge.gov/challenge/eefs-environmental-agronomic-challenge/.
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without consideration of the appropriate rate, timing, source, and method, can have harmful effects
on the environment and human health. EEF is a term for new formulations that control fertilizer
release or alter reactions that reduce nutrient losses to the environment. EEFs and other product
technology innovations may be an important addition to a system of conservation practices that help
reduce the impacts from row crop agriculture on the environment, while maintaining or increasing
agricultural productivity and profitability.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Flexibility to implement project design and
achieve project goals; Permitted cost and resource sharing with Federal and/or non-Federal partners;
Less burdensome to design and execute than alternatives; Identify and work with new innovators;
Engage a specific community; Promote awareness of a specific topic or agency research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available | Awards Given | Winners Announcement Date

1 S0 0 0 03-22-2021

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | Not applicable Not applicable

FY20 | Not applicable Not applicable

Non-Cash Prizes Include: Solvers of the EEFs: Environmental and Agronomic Challenge will receive
scientific evaluation from the panel of experts. Winners will also receive recognition from EPA, United
States Department of Agriculture (USDA), and other collaborators and Solvers; advancement to a
greenhouse trial (Stage 2); and, pending greenhouse trial results and available funds, advancement to
field trials (Stage 3). Winners of Stage 1 also will be invited to a virtual showcasing event held on
February 8,2022.

Participants:
FY19: Not applicable
FY20: 40 team(s)
Intended Participants: Small businesses; Large businesses

Participation:

Phase Submissions Submissions Close | Winners Announcement | Number of
Open Date Date Date Submissions
1 08-24-2020 10-30-2020 01-31-2021 40

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition; Live
video streaming announcement; Partnership with outside organizations; Publicity efforts from
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vendors/contractors; Posted on Challenge.gov; Other (Agency web page with information,
informational webinar after launch)

Submission Types:

Phase | Submission Type

1 Proposal or concept; Prototype device or object

Submissions: Submissions should be in PDF format (ten pages or fewer, excluding references),
including the following sections: Executive Summary, detailed description of the proposed solution,
environmental performance, agronomic performance, compatibility with existing farming machinery
and practices, and any confidential business information.

Evaluation of Submissions: A panel of subject matter experts selected by EPA, USDA and the Challenge
collaborators will judge submissions based on pre-defined scoring criteria. Judges will be selected
based on several criteria, including their technical expertise (e.g. chemistry, agronomy, microbiology,
biogeochemistry, ecology), geography (e.g. Midwest, South, etc.), associations with land grant
universities, sectoral experience (e.g. farming, academia, government, industry), and diversity.
Submissions will be judged based on environmental performance, agronomic performance, other
performance criteria (see Challenge.gov), and expert discretion points.

Partnerships: The prize competition involved five partners. The following table lists these partners and
their contributions:

Partner Partner FY19 FY20 Partner Contribution
Name Type Contribution | Contribution | Types

Non-monetary award(s);
Publicity, advertising,
outreach, or/and
communications; Web

Federal Not ortal or app development
USDA Agency or . 100,000 | PP P
. applicable and support; Database
Office .
development; Discovery and
design support; Operations
or administrative support;
Solution acceleration
Non-monetary award(s);
Nonprofit Publicity, advertising,
L outreach, or/and
- Organization . .
The Fertilizer . Not communications; Discovery
Institute (excluding applicable 340,000 and design support;
Academic PP gn support;

Operations or
administrative support;
Solution acceleration

Institutions)
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Partner Partner FY19 FY20 Partner Contribution
Name Type Contribution | Contribution | Types
Non-monetary award(s);
The Nonprofit Publicity, advertising,
. . outreach, or/and
International | Organization D .
- . Not communications; Discovery
Fertilizer (excluding . $15,000 .
. applicable and design support;
Development | Academic .
- Operations or
Center Institutions) .. .
administrative support;
Solution acceleration
Non-monetary award(s);
Nonprofit Publicity, advertising,
. outreach, or/and
Organization L .
The Nature . Not communications; Discovery
(excluding . $5,000 .
Conservancy . applicable and design support;
Academic .
- Operations or
Institutions) .. )
administrative support;
Solution acceleration
Non-monetary award(s);
. Publicity, advertising,
The National Nonpr.oflt. outreach, or/and
Organization L .
Corn . Not communications; Discovery
(excluding . $5,000 .
Growers . applicable and design support;
. Academic .
Association - Operations or
Institutions) .. .
administrative support;
Solution acceleration

Advancement of Agency Mission: Clean Air and Water are central to EPA's Mission. If successful, recent
peer reviewed estimates on increasing EEF in the U.S. suggest that environmental benefits range from
$5-8 billion (mostly from improvements to water quality but also air quality), benefits to farmers range
from $180-300 million, and benefits to the fertilizer industry range from $100-160 million.

Plan for Upcoming Two Fiscal Years: Submissions are due October 30, 2020, with selection of winners
(advance to the greenhouse trials) occurring in early 2021.

B.9.2. Next Gen Fertilizer Innovations Challenge®?
Sponsoring Agency and Office: Office of Research and Development (ORD)
Authority: America COMPETES Reauthorization Act of 2010

Status:

8 The website for Next Gen Fertilizer Innovations Challenge is accessible at
https://www.challenge.gov/challenge/next-gen-fertilizer-innovations-challenge/.
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FY19: No activity occurred during FY19
FY20: Launched

Competition Summary: Nitrogen and phosphorus fertilizers facilitate the growth of crops, including
corn, at yields that provide sustained global food production. However, fertilizers applied without
consideration of the appropriate rate, timing, source, and method, can have harmful effects on the
environment and human health. Enhanced Efficiency Fertilizer (EEF) is a term for new formulations
that control fertilizer release or alter reactions that reduce nutrient losses to the environment. EEFs
and other next generation product technology innovations may be an important addition to a system
of conservation practices that help reduce the impacts from row crop agriculture on the environment,
while maintaining or increasing agricultural productivity and profitability. This challenge aims to
identify concepts for novel technologies for fertilizers and other product technology innovations that
can reduce the environmental effects from modern agriculture while maintaining or increasing crop
yields. Submissions to the Next Gen Fertilizer Innovation Challenge may include technologies that are
not currently on the market or technology concepts that are not traditional EEFs and not in
commercial use as a fertilizer.

Budget and Resources: Agency funds were used for contractor support with Innocentive to run the
Challenge. The following table indicates the budget and resources to support the activity.

Funding FY20

Discovery and design support; Operations or administrative support;
Prize purse (monetary award); Publicity, advertising, outreach, or/and
communications; Solution acceleration; Web portal or app development
and support

Agency Fund Use

FTEs 0.5

Funding Estimate | $25,000

Goal Types: Generate innovative ideas/designs/concepts; Outreach/information dissemination;
Launch or scale up the use of an enterprise/promote commercialization; Build or strengthen a
community

Problem or Opportunity Addressed: Nitrogen and phosphorus fertilizers facilitate the growth of crops,
including corn, at yields that provide sustained global food production. However, fertilizers applied
without consideration of the appropriate rate, timing, source, and method, can have harmful effects
on the environment and human health. Enhanced Efficiency Fertilizer (EEF) is a term for new
formulations that control fertilizer release or alter reactions that reduce nutrient losses to the
environment. EEFs and other next generation product technology innovations may be an important
addition to a system of conservation practices that help reduce the impacts from row crop agriculture
on the environment, while maintaining or increasing agricultural productivity and profitability.

Justification for Using Prizes and Challenges: Sought diverse and/or innovative solutions; Incentivize a
larger number of submissions; Flexibility to implement project design and achieve project goals;
Permitted cost and resource sharing with Federal and/or non-Federal partners; Develop solutions in a
quick timeframe; Less burdensome to design and execute than alternatives; Identify and work with
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new innovators; Engage a specific community; Promote awareness of a specific topic or agency
research area

Cash Prize Purses and/or Non-Cash Prize Awards:

Prize Purse | Awards Available | Awards Given | Winners Announcement Date

$65,000 6 None reported | 10-19-2021

FY |Prize Purse Offered | Prize Purse Awarded

FY19 | Not applicable Not applicable

FY20 | $65,000 $0

Non-Cash Prizes Include: Finalists were invited to present their technologies at a showcasing event
held on February 8,2022. Promising submissions may also be advanced to greenhouse or field testing
at the conclusion of the competition.

Participants:
FY19: Not applicable
FY20: No teams reported
Intended Participants: Small businesses; Large businesses

Participation:

Submissions Open Date | Submissions Close Date | Number of Submissions

08-24-2020 11-30-2020 76

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition; Live
video streaming announcement; Partnership with outside organizations; Publicity efforts from
vendors/contractors; Posted on Challenge.gov; Other (Agency web page with information,
informational webinar after launch)

Submission Types: Proposal or concept

Submissions: Submissions should be in PDF format (ten pages or fewer excluding references),
including the following sections: Executive Summary, detailed description of the proposed solution,
environmental performance, agronomic performance, compatibility with existing farming machinery
and practices, any confidential business information, and the trajectory to market.

Evaluation of Submissions: A panel of subject matter experts selected by EPA, USDA, and the Challenge
collaborators will judge submissions based on pre-defined scoring criteria. Judges will be selected
based on several criteria, including their technical expertise (e.g. chemistry, agronomy, microbiology,
biogeochemistry, ecology), geography (e.g. Midwest, South, etc.), associations with land grant
universities, sectoral experience (e.g. farming, academia, government, industry), and diversity.
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Submissions will be judged based on environmental performance, agronomic performance, other
performance criteria (see Challenge.gov), and expert discretion points.

Partnerships: The prize competition involved five partners. The following table lists these partners and
their contributions:

Partner Partner FY19 FY20 Partner Contribution Tvpes
Name Type Contribution | Contribution yp
Prize purse; Non-monetary
 publici
Federal Not Zév\ferig; U:L';'Z,Ch or/and
USDA Agency or . $50,000 .g, . o
Office applicable communications; Discovery
and Design support; Solution
acceleration
Nonprofit Prize purse; Nqn:monetary
Oreanization award(s); Publicity,
The Fertilizer & . Not advertising, outreach, or/and
. (excluding . $40,000 L .
Institute Academic applicable communications; Discovery
Institutions) and de5|gn support; Solution
acceleration
The Nonprofit Non—.m'onetary ayv.ard(s);
. o Publicity, advertising,
International | Organization
- . Not outreach, or/and
Fertilizer (excluding . $10,000 ol .
. applicable communications; Discovery
Development | Academic and design support; Solution
Center Institutions) sh support,
acceleration
. Non- ;
Nonprofit on .m‘onetaryayv‘ard(s),
Oreanization Publicity, advertising,
The Nature & . Not outreach, or/and
(excluding . $5,000 >l .
Conservancy Academic applicable communications; Discovery
Institutions) and de5|gn support; Solution
acceleration
. Non-monetary award(s);
The National Nonpr‘oflt‘ Publicity, advertising,
Organization
Corn . Not outreach, or/and
(excluding . $5,000 >l .
Growers Academic applicable communications; Discovery
Association - and design support; Solution
Institutions) i
acceleration

Advancement of Agency Mission: Clean Air and Water are central to EPA's Mission. If successful, recent
peer reviewed estimates on increasing EEF in the U.S. suggest that environmental benefits range from
$5-8 billion (mostly from improvements to water quality but also air quality), benefits to farmers range
from $180-300 million, and benéefits to the fertilizer industry range from $100-160 million.

Plan for Upcoming Two Fiscal Years: The Challenge closed November 30, 2020.
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B.9.3. Nutrient Sensor Action Challenge Stage I1%3
Sponsoring Agency and Office: Office of Research and Development (ORD)
Authority: America COMPETES Reauthorization Act of 2010
Status:
FY19: Completed
FY20: No activity occurred during FY20

Competition Summary: The Nutrient Sensor Action Challenge was a technology-accelerating water
quality challenge launched in 2017 to demonstrate how nutrient sensors can be used by states and
local communities to help manage nutrient pollution.

Budget and Resources: FTE support were utilized to design and manage the Challenge. The following
table indicates the budget and resources to support the activity.

Funding FY19

Federal personnel (FTE); Operations or administrative support; Prize purse

Agency Fund Use - L .
gency (monetary award); Publicity, advertising, outreach, or/and communications

FTEs 0.3

Funding Estimate | None reported

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts; Develop/demonstrate technology; Outreach/information
dissemination; Build or strengthen a community

Problem or Opportunity Addressed: The Challenge was designed to identify innovative strategies for
the collection, management, and application of nutrient monitoring information to help inform and
address a local nutrient pollution issue.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Flexibility to implement project design and
achieve project goals; Develop solutions in a quick timeframe; Most cost-effective approach; Low risk
approach and/or pay-for-performance structure; Identify and work with new innovators; Target
audience could not have been reached through traditional mechanisms; Promote awareness of a
specific topic or agency research area; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

& The website for Nutrient Sensor Action Challenge Stage Il is accessible at
https://www.epa.gov/innovation/nutrient-sensor-action-
challenge#:~:text=Nutrient%20Sensor%20Action%20Challenge%201%20Stage%2011.%20In,sensors%20t0%?2
0...90203%20Partners%20and%20Collaborators.%20.
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Phase

Prize Purse

Awards Available

Awards Given

Winners Announcement Date

3

08-21-2019

2 $150,000 3

Non-Cash Prizes Include: Exposure, press events, and social media networking are considered non-
cash prizes.

Participants:
FY19: 7 team(s)
FY20: Not applicable

Intended Participants: No specific intended group

Participation:
Phase Submissions Submissions Close | Winners Announcement |Number of
Open Date Date Date Submissions
1 None reported | None reported None reported None reported
2 03-01-2018 02-28-2019 08-21-2019 8

Solicitation of Submissions: Social media; Email; Press release; Partnership with outside organizations;
Posted on Challenge.gov

Submission Types:

Phase | Submission Type
1 None reported
2 Proposal or concept; Analysis or visualization of data

Submissions: Submissions were to demonstrate effective deployment, data collection and analysis of
nutrient levels in water, and how the information was applied to address a specific nutrient issue in a
local waterway.

Evaluation of Submissions: A panel of judges evaluated the submissions. Judges were from a mix of
Federal agencies and academia.

Partnerships: The prize competition involved four partners. The following table lists these partners
and their contributions:

Partner | Partner FY19 FY20 Partner Contribution Types

Name Type Contribution | Contribution yp
State or None Not Publicity, advertpmg, outreach,

USGS Local reported applicable or/and communications;
Government P PP Discovery and design support
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Partner |Partner FY19 FY20 Partner Contribution Tvpes
Name Type Contribution | Contribution yp
Cleveland None None Not Publicity, advert!5|ng, outreach,
Water reported reported applicable or/and communications;
Authority P P PP Discovery and design support
Federal None Not Publicity, advertising, outreach,

USDA Agency or or/and communications;

Office reported applicable Discovery and design support
Federal Publicity, advertising, outreach,
None Not .
NIST Agency or reported applicable or/and communications;
Office P PP Discovery and design support

Advancement of Agency Mission: Excess nutrients and the resulting risk to human health and the
environment is a priority for EPA. This challenge helped to advance EPA's mission by empowering
local communities and organizations with tools and technology to help address local nutrient issues.

Plan for Upcoming Two Fiscal Years: EPA continues to conduct nutrient related Challenges such as the
EEF challenges.

B.10. General Services Administration (GSA)

B.10.1. GEAR Center Challenge®*

Sponsoring Agency and Office: Office of Government-wide Policy (Office of Shared Solutions and
Performance Improvement)

Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Launched

FY20: Completed

Competition Summary: The Federal Government is exploring how to better connect to the public,
academia, and private industry to solve federal management challenges. One potential path in that
pursuit is through a Government Effectiveness Advanced Research (GEAR) Center that uses applied
research to improve mission delivery, citizen services, and stewardship of public resources, as proposed
in Delivering Government Solutions for the 21st Century: Reform Plan and Reorganization
Recommendations. Over the summer of 2019, the General Services Administration (GSA) and the Office
of Management and Budget (OMB) ran a GEAR Center prize competition on Challenge.gov. The
competition challenged problem solvers from the public, academia, and industry to build cross-sector,
multidisciplinary teams to demonstrate the potential of the GEAR Center. Teams described how they
would tackle challenges facing the government as outlined in the President’s Management Agenda
(PMA).

8 The website for GEAR Center Challenge is accessible at https://www.challenge.gov/challenge/gear-center-
challenge/.
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Budget and Resources: The Office of Shared Solutions and Performance Improvement at the General
Services Administration (GSA) partnered with GSA’s Challenge.gov team and the Office of Management
and Budget (OMB) to design and execute the GEAR Center Challenge. GSA also engaged cross-agency
staff during each of the three evaluation phases and the advice of subject matter experts along the way
to help inform evaluations. The following table indicates the budget and resources to support the
activity.

Funding FY19 FY20

Agency Fund Use | Federal personnel (FTE); Prize purse (monetary award) | None reported

FTEs 1 0.1

Funding Estimate [ $O $0

Goal Types: Generate innovative ideas/designs/concepts; Launch or scale up the use of an
enterprise/promote commercialization; Build or strengthen a community

Problem or Opportunity Addressed: This competition challenged solver teams to demonstrate the
usefulness of a GEAR Center model by describing how this model would tackle the major challenges
facing government as described in the President’s Management Agenda (PMA). For example, how
should the government approach the introduction of artificial intelligence into operations? How can
Federal agencies better prepare and recruit the Federal workforce? Before the government invests in a
future GEAR Center, it is important to first explore the feasibility of creating these types of partnerships
and if they can produce the kinds of quality approaches to problem solving the government needs. This
competition was designed to reward the top models and execution strategies that can demonstrate a
use case of a potential GEAR Center project by building on existing similar efforts.

Justification for Using Prizes and Challenges: Activity required diverse expertise or interdisciplinary
collaboration; Sought diverse and/or innovative solutions; Incentivize a larger number of submissions;
Flexibility to implement project design and achieve project goals; Develop solutions in a quick
timeframe; Most cost-effective approach; Less burdensome to design and execute than alternatives;
Identify and work with new innovators; Previous success with a prize competition

Cash Prize Purses and/or Non-Cash Prize Awards:

Phase | Prize Purse | Awards Available [ Awards Given | Winners Announcement Date
1 S0 0 0 2019-06-03
2 S0 0 0 2019-07-15
3 $900,000 3 3 2019-09-10

FY |Prize Purse Offered | Prize Purse Awarded

FY19 [ $900,000 $900,000

FY20|$0 $0

Non-Cash Prizes Include: None reported
Participants:

FY19: 49 team(s)
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FY20: No teams reported

Intended Participants: Small businesses; Large businesses; Other (private sector, think tanks,
academia, etc.)

Participation:
Submissions Open | Submissions Close | Winners Announcement| Number of
Phase ..
Date Date Date Submissions
1 2019-05-02 05-24-2019 06-03-2019 49
2 2019-05-25 06-28-2019 07-15-2019 20
3 2019-07-12 07-26-2019 09-10-2019 10

Solicitation of Submissions: Social media; Email; Press release; Live event prior to the competition;
Posted on challenge.gov

Submission Types:

Phase | Submission Type

1 Proposal or concept
2 Proposal or concept; Business or commercial development plan
3 Other

Submissions: For Phase 1, GSA received two-page concept proposals. GSA then invited the top 20 teams
to submit a ten-page project and GEAR Center plan for Phase 2. In phase 3, GSAinvited the top ten teams
to provide a 60-minute presentation to a panel of judges.

Evaluation of Submissions: The challenge was run through three evaluation phases. As solver teams
progressed through the evaluation process, they provided more detail on their project ideas. For Phase
1, GSA evaluated two-page concept proposals. GSA then invited the top 20 teams to submit a ten-page
project and GEAR Center plan for Phase 2. In phase 3, GSA invited the top ten teams to provide a 60-
minute presentation to a panel of judges. GSA chose three grand prize winners (each receiving $300,000
in cash awards) and five honorable mentions (with no cash awards). Each phase included rating criteria
and a panel of cross-agency judges. The panels of judges also consulted with subject matter experts to
help inform their evaluations of solver team submissions.

Partnerships: No partners were indicated.

Advancement of Agency Mission: The GEAR Center was conceived as a way to promote innovation in
support of the President’s Management Agenda. The GEAR Center Challenge submissions are promising
examples of how innovative public-private partnerships can transform government mission delivery,
service to citizens, and stewardship. The challenge engaged the U.S. research and development
community to help government adapt and improve in a rapidly changing world. It also helped form new
partnerships between different sectors. These winning teams will bring innovation led by world class
universities and enterprises to influence and improve Federal Government operations.

Plan for Upcoming Two Fiscal Years: None reported
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B.10.2. GSA Hackathon 2019%°

Sponsoring Agency and Office: GSAIT
Authority: America COMPETES Reauthorization Act of 2010
Status:

FY19: Completed

FY20: No activity occurred during FY20

Competition Summary: GSA held a coast-to-coast Hackathon on Wednesday, June 19, 2019, aimed at
bettering the customer experience of products in government. Throughout the Federal Government, as
described in the President’s Management Agenda, improving customer experience is a top priority.
Customer experience can refer to the external customers and internal customers. For this Hackathon,
GSA focused on both. The participants included the newly-released Government Web Design Standards
in their solutions. Through this all-day Hackathon, which took place simultaneously at eight GSA
locations nationwide, participants evaluated real-world products and iterated on ideas for making
customer experience better for GSA applications that are customer experience focused. GSA sought
application developers interested in user experience to participate.

Budget and Resources: Funds were used to purchase equipment for the identified locations, such as
webcams, tripods, and USB cables. The Office of the Chief Technology Officer (CTO) prepared and
submitted all purchase requests and worked with the location point-of-contact (POC). The following
table indicates the budget and resources to support the activity.

Funding FY19 FY20

Prize purse (monetary award); Purchase | Not applicable

Agency Fund Use or rental of equipment

FTEs 1 Not applicable

Funding Estimate [ $1,053 Not applicable

Goal Types: Improve a process/procedure/service carried out by the sponsoring agency; Generate
innovative ideas/designs/concepts; Develop/demonstrate technology; Build or