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STRATEGIC LANDSCAPE

NASA'’s historic and enduring leadership and cutting edge roles for the nation fall within three major strategic thrusts: discovery,
exploration, and development. NASA'’s activities make advances that contribute to fundamental national purposes and goals
that align to the core focus areas of our Mission Directorates (Science, Human Exploration and Operations, Space Technology,
and Aeronautics Research). In addition, the Agency has a number of activities and support areas, including those in its Mission
Support Directorate that enable NASA’s missions. NASA’s strategic landscape continues to be characterized by six major
elements:

Global Engagement and Diplomacy
National Security

Leadership and Inspiration
Economic Development and Growth
Expanding Scientific Knowledge
Addressing Societal Challenges

These elements represent a synthesis of major themes from the Agency’s founding charter, the 1958 Space Act, to more
recently, with the White House (National Space Policy of the United States of America), Congress (NASA Authorization Act of
2010) and independent sources (National Research Council reports ‘America’s Future in Space’ and, ‘Pathways to Exploration:
Rationales and Approaches for a U.S. Program of Human Space Exploration’).
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AGENCY OPERATIONS

NASA’S VISION, MISSION, AND STRATEGIC GOALS

NASA STRATEGIC PLAN

VISION

We reach for new heights and reveal the unknown for the benefit of humankind.

MISSION

Drive advances in science, technology, aeronautics, and space exploration to enhance knowledge, education, innovation,
economic vitality, and stewardship of Earth.

STRATEGIC GOALS

Expand the frontiers of knowledge, capability, and opportunity in space

Advance understanding of Earth and develop technologies to improve the quality of life on our home planet

Serve the American public and accomplish our Mission by effectively managing our people, technical capabilities, and
infrastructure

NASA Centers and Facilities

Software Independent
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tation (GRE) Research = yajigation (IV and V)
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” Goddard Institute
for Space Studies
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E:if::.—mh Wallops Flight
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Langley Research
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Propulsion
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Marshall Space Flight
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G Flight g Center (MSFC)
Research
Center S
(AFRC) White Sands Kennedy Space
NASA
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Test Facilit
(\;%\ISSTFa)cl v Shared
Michdud Stennis  Services
ichou S| Center
@ NASA Centers Johnson ‘,?:gﬁi't';"'y czz;::r (NSSC)
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Figure 4.1 NASA Centers and Facilities Map
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AGENCY OPERATIONS

NASA ORGANIZATION

NASA’s organization is shown in Figure 4.2 below, and consists of NASA Headquarters in Washington, DC, nine centers and
associated component facilities located around the country, and the Jet Propulsion Laboratory, a federally funded research
and development center operated under a contract with the California Institute of Technology. The Headquarters is organized
into an Office of the Administrator, Administrative Staff Offices, four Mission Directorates, and the Mission Support Directorate.
Image of NASA org — nasa.gov

National Aeronautics and Space Administration /@

Administrator
Deputy Administrator
Associate Administrator

Advisory Groups Chief Financial Officer Chief of Staff M
NAG and ASAP Deputy Associate Administrator
Associate Deputy Administrator

[ Inspector General ] [ Chief Information Officer ] Associate Administrator for Chief Technologist
Strategy and Plans

[ Diversity and Equal Legislative and ] [ Office of Strategy J [ Office of Agency J [ Chief Engineer ] [ Chief, Safety and ]

Opportunity ] [ Intergovernmental Affairs* and Policy Council Staff Mission Assurance
o Chief Health and
[ Education ] [ Communications ] e e
International and Small Business
Interagency Relations Programs

General Counsel

Mission Support { Aeronautics ’ ‘ Human Exploration }

Ames Research Johnson Space
b 2 Center Center
BiesieE Rese_arch Mission _am_:l Ope_ratlons
RlEcklee leelamte Armstrong Flight Kennedy Space

Research Center Center

[ Human Capital Management J Sci Missi
cience Mission

[ I )
[ il ]
Space Technology ‘ [ Glenn Research } [ Langley Research ]
[ Inl ]
[ it )

( Strategic Infrastructure ) Directorate Mission Directorate Center Center
( Headquarters Operations ) Goddard Space Marshall Space
Flight Center Flight Center
(" NASA Shared Services Center ) Reporting Structure
Jet Propulsion NASA Management
( Procurement ) D Administrator Laboratory Office**

( Protective Services J D Associate Administrator Stennis Space
Center

Note: Administrator may delegate direct reports to Deputy Administrator at his/her discretion.
* Center functional office directors report to Agency functional AA or Chief. Deputy and below report to Center leadership.
**NMO oversees the Jet Propulsion Laboratory and other Federally Funded Research and Development Center work.

Figure 4.2 NASA Organization

November 2015

See SECTION 12 and SECTION 13 for detailed information on the functions and leadership of NASA HQ Offices, Mission
Directorates, and Centers.
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AGENCY OPERATIONS

AGENCY LEADERSHIP: OFFICE OF THE ADMINISTRATOR

MISSION STATEMENT

The Office of the Administrator provides overall leadership, planning, policy direction, management, and coordination for all
NASA activities.

Office of the Administrator
Administrator

CHARLES F. BOLDEN JR.

Deputy Associate Associate Deputy

Office of Strategy & Policy Administrator Administrator I
LESA ROE VACANT

Deputy Chief of Staff
JONATHAN HERCZEG

White House Liaison
CLARISSA KORNELL

Senior Technical Advisor

LISA GUERRA Senior Advisor, Space Policy

I (Detailed to OSTP)
BEN ROBERTS

Office of Executive
- Secretariat Lead

LARRY BOX

Office of Agency Council
L Staff, Director

DENNIS BOCCIPPIO

Figure 4.3 Agency Leadership
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AGENCY OPERATIONS

LEADERSHIP

NASA ADMINISTRATOR

The Administrator leads the Agency and is accountable to the President for all aspects of the Agency’s mission,
including establishing and articulating the Agency’s vision, strategy, and priorities and overseeing successful
implementation of all supporting policies, programs, activities, and performance assessments. As part of exercising
oversight, all Technical and Institutional Authorities (Agency Chiefs) report to the Administrator. The Administrator
performs all necessary functions to govern NASA operations and exercises the powers vested in NASA by law.

OFFICIAL IN CHARGE
MAJ. GEN. CHARLES FRANK BOLDEN, JR.

SPECIAL ROLES: Chair: Executive Council, Chair: Senior Management Council

Charles F. Bolden Jr., Major General, USMC (Retired), is the 12th Administrator of

the National Aeronautics and Space Administration (NASA). At NASA, Bolden has
overseen the safe transition from 30 years of space shuttle missions to a new era of
exploration focused on full utilization of the International Space Station and space and
aeronautics technology development. The Agency’s dynamic science activities under
Bolden include an unprecedented landing on Mars with the Curiosity rover, the launch
of a spacecraft to Jupiter, enhancing the nation’s fleet of Earth-observing satellites,
continued progress toward the 2018 launch of the James Webb Space Telescope (the
successor to the Hubble Space Telescope), and the successful launch and recovery of
the Orion deep-space crew module, the first human-rated spacecraft to be developed
for flight beyond low-Earth orbit by any nation in more than 40 years. His 34-year career
with the Marine Corps included 14 years as a member of NASA’s Astronaut Office. He
traveled to orbit four times aboard the space shuttle, commanding two missions and
piloting two others, including STS-31, on which Hubble was deployed. After his final
shuttle flight in 1994, he left NASA to return to active duty with the Marine Corps. He
was promoted to major general in July 1998 and retired from the Marine Corps in 2003.
He received his Bachelor of Science degree from the U.S. Naval Academy and his
Master of Science degree from the University of Southern California.

EXTENDED BIO
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AGENCY OPERATIONS

LEADERSHIP

NASA DEPUTY ADMINISTRATOR

The Deputy Administrator advises the Administrator on overall leadership, planning, and policy direction for the
Agency. The Deputy Administrator performs the duties and exercises the powers delegated by the Administrator. The
Deputy Administrator acts for the Administrator in his or her absence by performing all necessary functions to govern
NASA operations and exercise the powers vested-in NASA by law.

OFFICIAL IN CHARGE
DR. DAVA NEWMAN

SPECIAL ROLES: Chair: Partnership Council, Alternate Chair: Executive Council and
Senior Management Council

Dr. Dava Newman was nominated by President Barack Obama in January 2015 and
confirmed by the U.S. Senate in April 2015 to serve as the Deputy Administrator of

the National Aeronautics and Space Administration. She began her duties with the
Agency on May 18, 2015. Prior to her tenure with NASA, Newman was the Apollo
Program Professor of Astronautics at the Massachusetts Institute of Technology (MIT) in
Cambridge. Her expertise is in multidisciplinary research that encompasses aerospace
biomedical engineering. Newman’s research studies were carried out through space
flight experiments, ground-based simulations, and mathematical modeling. Her latest
research efforts included advanced space suit design, dynamics and control of
astronaut motion, and socio-technical systems analysis and space policy. She also had
ongoing efforts in assistive and wearable technologies to augment human locomotion
here on Earth. Newman is the author of Interactive Aerospace Engineering and Design,
an introductory engineering textbook published by McGraw-Hill, Inc. in 2002. She also
has published more than 250 papers in journals and refereed conferences. She has
served on numerous National Academies’ studies and panels on human spaceflight,
human-robotic interaction and active learning for engineering and design education.
As a student at MIT, Newman earned her Ph.D. in aerospace biomedical engineering
in 1992 and Master of Science degrees in aerospace engineering and technology and
policy in 1989. She earned her Bachelor of Science degree in aerospace engineering
from the University of Notre Dame in 1986.

EXTENDED BIO
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AGENCY OPERATIONS

LEADERSHIP

ASSOCIATE ADMINISTRATOR

The Associate Administrator performs the duties and exercises the powers delegated by the Administrator and acts
for the Administrator in the absence of the Administrator and Deputy Administrator. The Associate Administrator

is responsible for integrating the technical and programmatic elements of the Agency, and oversees the Agency’s
Centers, programs, Technical Authorities, and the NASA Management Office. Additional responsibilities include
overseeing the planning, directing, organization, and control of the day-to-day Agency technical and programmatic
operations, including establishing controls over Agency activities, providing a means for evaluating mission

OFFICIAL IN CHARGE
ROBERT M. LIGHTFOOT JR.

SPECIAL ROLES: Chair: Program Management Council

Robert M. Lightfoot Jr. became Associate Administrator for NASA, the agency’s
highest-ranking civil servant position, effective Sept. 25, 2012. Lightfoot serves as
NASA’s Chief Operating Officer and oversees Agency operations across all technical
and programmatic activities. NASA’s Center Directors and Mission Associate
Administrators report directly to Lightfoot. He also stewards the overall senior executive
corps. He previously was director of NASA’s Marshall Space Flight Center in Huntsville,
Ala. Named to the position in August 2009, he headed one of NASA'’s largest field
installations, playing a critical role in NASA’s space operations, exploration and
science missions. He served as acting director of the center from March 2009 until

his appointment as director. From 2007 to 2009, Lightfoot was deputy director of the
Marshall Center. Lightfoot served as manager of the Space Shuttle Propulsion Office
at Marshall from 2005 to 2007. From 20083 to 2005, he served as assistant associate
administrator for the Space Shuttle Program in the Office of Space Operations at NASA
Headquarters in Washington. In 2002, Lightfoot was named director of the Propulsion
Test Directorate at NASA’s Stennis Space Center. Lightfoot began his NASA career

at the Marshall Center in 1989 as a test engineer and program manager for the space
shuttle main engine technology test bed program and the Russian RD-180 engine
testing program for the Atlas launch vehicle program. Lightfoot received a bachelor’s
degree in mechanical engineering in 1986 from the University of Alabama. In 2010,

he was inducted into the State of Alabama Engineering Hall of Fame. Lightfoot has
received numerous awards during his NASA career, including a NASA Outstanding
Leadership medal in 2007 for exemplary leadership of the Shuttle Propulsion Office. In
2006, he was awarded the Presidential Rank Award for Meritorious Executives, and in
2010 he received the Presidential Rank Award for Distinguished Executives. In 2000,
Mr. Lightfoot received a Spaceflight Leadership Recognition Award. In 1999, NASA'’s
astronaut corps presented him with a Silver Snoopy Award.

EXTENDED BIO
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LEADERSHIP

DEPUTY ASSOCIATE ADMINISTRATOR

The Deputy Associate Administrator is responsible for integrating the mission support elements of the Agency. The
Deputy Associate Administrator oversees the Agency’s mission support functions through the Mission Support
Directorate, Centers, and appropriate staff offices. The Deputy Associate Administrator also performs the duties and
exercises the powers delegated by the Associate Administrator and acts for the Associate Administrator in the absence
of the Associate Administrator.

OFFICIAL IN CHARGE
LESA ROE

SPECIAL ROLES: Chair: Mission Support Council

Appointed as NASA's deputy associate administrator in May 2014, Lesa Roe assists
the Associate Administrator in performing the Agency’s chief operating officer duties
and is leading an Agency-wide initiative across all of NASA'’s Centers to establish a
more efficient operating model that maintains a minimum set of capabilities and meets
current and future mission needs. Roe has had a long and distinguished career that
includes positions at multiple NASA Centers, including her most recent post as the
director of NASA’s Langley Research Center. Prior to Langley, she served as manager
of the International Space Station Research Program at Johnson Space Center in
Houston, where she led the efforts of more than 900 engineers and scientists on the
$450 million annual research program, delivering the first research to the space station.
In her more than 15 years of program and project management at Kennedy Space
Center in Florida, Roe developed systems and flight tests for flight elements that are
now in orbit as part of the space station. Her engineering career began in the private
sector, performing satellite communications analysis. She holds a Bachelor of Science
degree in Electrical Engineering from the University of Florida and a Master of Science
degree in Electrical Engineering from the University of Central Florida. Her honors
include the 2015 Senior Executive Service Presidential Distinguished Rank Award and
the 2006 Presidential Meritorious Executive Rank Award, NASA Exceptional Service
Medal, University of Florida’s Distinguished Career Achievement and Outstanding
Leadership in Engineering Awards, the 2010 Women in Aerospace Leadership Award,
the 2010 YWCA Women of Distinction in Science and Technology, the Virginia Hispanic
Chamber of Commerce 2012 Bridge Builder Award, and selection by WOW Magazine
as one of the nation’s top 90 women for mentoring women with potential without
resources.

EXTENDED BIO
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LEADERSHIP

CHIEF OF STAFF

The Chief of Staff is responsible for coordinating the management and execution of initiatives, programs, and policies
in critical areas of .concern to the Administrator and ensuring that the strategic goals and objectives established by the
Administrator are achieved. The Chief of Staff directs the Office of the Administrator, oversees the Office of the Agency
Council Staff, and also serves as a liaison to the White House staff.

OFFICIAL IN CHARGE
MICHAEL FRENCH

Michael French serves as NASA'’s chief of staff and as a senior advisor to NASA
Administrator Charles F. Bolden, Jr. Before becoming Chief of Staff in October 2014,
French served as Deputy Chief of Staff, beginning in May 2012. Prior to joining NASA
in 2011, French served as Senior Advisor to the Secretary of the Interior, as Deputy
Director of Cabinet Affairs at the White House, and as Counsel to the Chairman of

the Federal Election Commission. Prior to working in the federal government, French
practiced law in the defense-aerospace sector as an attorney in Los Angeles. In 2008,
French served as an in-house counsel to the Obama for America campaign and as
an attorney to the Obama-Biden Presidential Transition Team. French earned his
bachelor’'s degree in business administration from the Haas School of Business at the
University of California, Berkeley. He also holds a J.D. from Harvard Law School.

EXTENDED BIO
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AGENCY OPERATIONS

LEADERSHIP

ASSOCIATE ADMINISTRATOR FOR STRATEGY & PLANS

The Associate Administrator for Strategy and Plans directs the Office of Strategy and Policy. The Associate
Administrator for Strategy and Plans is responsible for coordinating strategy implementation and policy integration
activities in support of the Administrator and for policy integration.

OFFICIAL IN CHARGE
THOMAS E. CREMINS

Thomas Cremins joined the Office of the Administrator in April of 2014 and became
the Associate Administrator for Strategy and Plans in November 2015. Before that,

he worked in a range of critical and leading-edge governmental and executive
assignments. Previously, Cremins served as the Director, Legislative Liaison Division,
at NASA Headquarters. Between September 2008 and December 2010, he served as
the Director, Studies and Analysis Division in the NASA administrator’s office. In 2010,
as a fellow on the Senate Commerce Committee, he played an instrumental role in the
development and passage of the 2005 and 2010 NASA Authorization Acts. Cremins
led strategy and corporate management of the space operations mission directorate
and served as the deputy assistant administrator for policy and management at the
exploration systems mission directorate. He led senior-level negotiations among
International Space Station (ISS) and international agency representatives that provided
recommendations to their respective governments on the scope and direction of

the ISS program at the critical juncture of initial ISS operations, the Shuttle Columbia
tragedy and the start of a U.S. exploration initiative. He worked at the Johnson Space
Center for a decade as Assistant Center Director, Russia, and in other programmatic
and management positions. He served as the lead negotiator for a number of key
programmatic, contractual and policy activities between the U.S. and Russia. Before
joining NASA in 1993, Cremins worked in the Office of the Secretary of the Department
of Energy (DOE), Office of Space. He organized and led initiatives with the national
laboratories on a range of executive level and interagency task forces. Cremins has
been awarded NASA'’s Exceptional Achievement Medal, Outstanding Leadership
Medal, Exceptional Service Medals, as well as numerous team and leadership Group
Achievement Awards.

EXTENDED BIO
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AGENCY OPERATIONS

OFFICE OF STRATEGY AND POLICY

The Office of Strategy and Policy (OSP) supports the Office of the Administrator by assessing changes in NASA's internal and
external environment, identifying the options for key Agency decisions, and performing studies and analyses to ensure timely,
well-informed decisions. Agency Integration, a core function of OSP, spans across several key areas: Agency Architectures,
Mission Directorate Alignment, Acquisition Strategies, Capabilities Leadership and Alignment, and Strategic Workforce
Planning. The Agency Integration effort facilitates the development of Level Zero/One guidance for implementing organizations.
OSP, in support of the Associate Administrator, coordinate Strategy Implementation Planning (SIP) sessions

The SIP process is one mechanism that promotes long-term strategy discussions across the Agency. The SIP process
represents an integrated Agency-level activity to transform high-level Agency strategy into guidance for implementing
NASA'’s portfolio and budget planning. The SIP effectively brings together the relevant NASA representatives from the Mission
Directorates, the Centers, and key Headquarters offices to discuss programmatic and/or pervasive issues that require long-
term planning.

AGENCY GOVERNANCE AND GOVERNING COUNCILS

Throughout its history, NASA has maintained a number of chartered, formal governing councils for purposes of making
informed, documented decisions on key strategic, programmatic and institutional questions. The configuration of NASA’s
strategic management system, including its governance framework, is documented in NASA Policy Directive (NPD) 1000.0B,
the “root” of the NASA Directive and Regulation tree. Governance Councils are managed by the Office of Agency Council Staff
(OACS), which reports to the NASA Chief of Staff.

The current governance structure core implementation relies upon an Executive Council (EC) chaired by the NASA
Administrator, a virtual Senior Management Council (SMC) used to collect Agency-wide inputs on key issues, a Program
Management Council (PMC) used to make key Program implementation decisions, and a Mission Support Council (MSC) used
to decide key Institutional issues. Technical capability perspectives inform both PMC and MSC discussions and decisions.
The Executive Council makes decisions on questions of top level NASA strategy, annual budget development, governance,
organization and operating model. The primary Councils are supported by special purpose councils and reviews. The
Partnership Council addresses emerging policy questions associated with increased use of industry, academia and
interagency partnerships as an acquisition tool. Acquisition Strategy Meetings determine the acquisition approach for large
programs and institutional functions, and provide a forum for consideration of make/buy and capability management issues.
The monthly Baseline Performance Review implements routine, integrated performance management of all major Agency
mission and institutional programs and projects.

@ ADDITIONAL RESOURCES

http://nodis3.gsfc.nasa.gov/displayDir.
cfm?t=NPDé&c=1000&s=0B.
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AGENCY OPERATIONS

AGENCY OPERATING MODEL INITIATIVE

In 2014, NASA embarked on an effort to strategically address the technical capabilities required to support Agency goals.
Referred to as the Technical Capabilities Assessment Team (TCAT) and championed by the NASA Associate Administrator, this
disciplined effort enabled NASA leadership to make informed decisions about both investing and divesting in order to ensure
that the Agency has the right mix of people and assets to carry NASA’s mission forward.

The TCAT efforts also provided insight into other fundamental operating model areas that needed attention, including how
NASA uses its workforce, how NASA competes internally, how NASA manages its program and business practices, how NASA
integrates across Mission Directorates, and how NASA accounts for technical capabilities in key decisions. In order to address
these areas, a larger imperative was defined — to establish a more efficient operating model that maintains critical capabilities
and meets current and future mission needs — particularly in view of continuing budget pressures on NASA'’s Safety, Security
and Mission Services account, which supports many of these key capabilities.

In 2015, NASA concluded the formal TCAT evaluations and moved forward with the following key initiatives related to the NASA
operating model:

e Establishing the Capability Leadership Model

e |nitiating Business Services Assessments

¢ Extending Program/Project Planning

e Strategic Workforce Planning

¢ Taking action on internal NASA Competition Practices
e Pursuing Agency Integration

CAPABILITY LEADERSHIP MODEL

The Capability Leadership Model enables stewardship of NASA's critical capabilities, awareness by senior management of
capability health, and sustainment of Center capabilities to meet mission needs. The model approach targets those capabilities
that require: (a) a greater coordination and alignment across Mission Directorates and Centers; and, (b) an integrated strategy
toward advancement for future Agency objectives. Capabilities are designated in the following categories: disciplines, systems,
research, and services. This new construct allows for Agency-wide insight and advice around a capability’s technical content,
tools/methods, workforce skills, asset/facility utilization, and external disposition. Capability Leaders represent subject matter
experts enabling a cultural shift toward recognition and collaboration across NASA in areas of significant importance — from
propulsion systems to mission operations to Earth science research.

BUSINESS SERVICES ASSESSMENTS

Similar to TCAT, NASA initiated a series of assessments on the business side of the house. The purpose of the Business
Services Assessments (BSA) is to continue efforts to find efficiencies in operating model practices. By defining the health of
each business service area and identifying opportunities for optimization, the BSA enables NASA leadership to make informed
decisions on investing/divesting strategically within the budget while strengthening innovation in critical areas. Four BSA deep
dives are currently in the implementation phase: information technology, procurement, human capital, and facilities. Each of
these business services is addressing specific decisions — ranging from governance to reducing redundancy to strengthening
services. Two additional BSA deep dives are in the assessment and decision phase, including budget management, and
education and outreach. Additional service areas are under consideration for assessments in 2017.
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AGENCY OPERATIONS

PROGRAM/PROJECT PLANNING AND ASSESSMENT

NASA deputy-level senior managers were chartered to consider streamlining internal Agency program/project management
practices. The initial effort analyzed sample projects to understand if NASA was levying constraints and requirements that
were above and beyond what project managers needed to actually manage their projects. They also looked at the civil service
allocation process, as well as the planning and tracking of workforce assignments. Numerous recommendations are underway
to enable desired efficiencies. In addition, the Deputies Team continues their assessment work with a focus on the scope and
scale of the program/project management capability in the Agency, including skills requirements and levels of certification.
Many of the topics addressed by the Deputies Team are also coordinated and referenced in the BSA for budget management.
In 2015, the NASA Associate Administrator issued a decision memo on NASA'’s capability to perform independent assessments
of programs and projects. The decision eliminated evaluation as a separate and external organization, while also addressing
specific considerations, including the potential burden of reviews on programs/projects, the level of Mission Directorate
accountability for reviews, and the use of internal talent to staff review boards. The new approach to NASA independent
assessment continues to be refined and documented as program reviews continue along the established mission life cycle.

STRATEGIC WORKFORCE PLANNING

The Agency has instituted an approach to performing Strategic Workforce Planning (SWP). The intent is to improve how each
Center projects their workforce capacity based on mission demands and demographic shifts. The SWP process includes
determinations on the role of the civil servant, Center technical and programmatic work roles, Center mission support work
roles, as well as overall guidance regarding workforce size and profile. The SWP process will be connected to the annual
budget process to capture a 5-year work horizon, with a longer timeframe perspective captured in each Center’s strategic
workforce plan as maintained by the Office of Human Capital Management. The new features in the SWP include: (1) clarified
expectations for Mission Directorates and Centers as to the type of work to be performed in-house and what services and
capabilities the Agency looks to each Center to provide; (2) a framework for Mission Directorates and Centers to use for
determining the role of civil servants as compared to other sectors of workforce; (3) determination of long-term workforce
requirements of Centers to determine if and how to resize and reshape the workforce supply; (4) identification of demographic
goals for the civil service workforce supply to support the long-term health of that workforce; and (5) integrated Agency-wide
workforce plan that is communicated to stakeholders and connected to Agency human capital programs.

COMPETITION PRACTICES

Various Agency assessments noted the burden on Centers to compete openly for NASA funding, whether for scientific
research, technology development, or instrument and mission implementation. A specific study as well as focused leadership
attention on the issue resulted in the decision memo Internal NASA Competition Practices. With respect to research
competition, the NASA Chief Scientist put in motion a revised model to fund and review the activities of internal scientists,
allowing for the majority of NASA scientists to pursue directed research while meeting peer review standards. The approved
model also addresses a new approach to the hiring of scientists into the NASA civil service.

With respect to mission competition, the Science Mission Directorate (SMD) is improving their Announcement of Opportunity
(AO) practices. Some specific considerations for future AQ’s: (a) including incentives for use of specified technologies; (b)
reviewing the AO technical evaluation process to better understand and mitigate any bias against collaboration between
Centers in favor of proposals that bid all technical capabilities at the proposing Center; (c) identifying core capabilities (or
facilities) that can be included in upcoming AQ’s as an expansion of the mandatory capabilities such as currently designated
with the use of the deep space network; and, (d) establishing guidelines, by AO for mission class, to designate appropriate
Center proposal leadership, and inter-Center collaboration arrangements.

AGENCY INTEGRATION

The Agency Integration (Al) team, positioned in the Administrator’s Office, seeks to inform and coordinate strategy and
implementation planning across several key areas. The team also ensures a consistent operating picture by tracking

changes in the external environment, engaging with external stakeholders, identifying opportunities, and aligning objectives

to Agency mission areas. Al also develops Level Zero/One guidance for implementing organizations, conducts external
assessments, and helps communicate the Agency’s core purpose and mission. Most recently, Agency Integration organized
Strategic Implementation Planning sessions on the following topics: low-Earth orbit commercialization, the next phase of the
International Space Station (ISS), characterizing the strategy for cis-lunar space, planning for Mars precursor missions, and, the
development of the Agency’s integrated Low Earth Orbit and Mars strategy.
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NASA WORKFORCE

Reflective of NASA'’s strong mission, project focus, and annual results from the Federal Employee Viewpoint Survey (FEVS),
NASA is proud to have been named by the Partnership for Public Service as the “Best Place to Work” in the Federal
Government (among Large Agencies) since 2012. The Agency has developed a positive work culture with a high level of
employee engagement through deliberate, proactive initiatives over time. This accomplishment is based on NASA’s Workforce
Culture Strategy, which flows through all our workforce initiatives. Key focus areas include connecting employees, building
model supervisors, and recognizing and rewarding innovative performance. Through these investments, NASA employees are
heavily engaged in their work and consistently cite shared values, shared commitment to the mission, and loyalty to the Agency
as reasons for engagement. This fuels a deep feeling of community at NASA, commonly referred to as “the NASA Family.”
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Figure 5.1 FEVS Response Rates Trends
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Figure 5.2 Trends in Select FEVS Responses

» NASA TRANSITION BINDER <
25




NASA WORKFORCE

NASA’s workforce strategy is driven primarily by two critical components for success: a deep understanding of long-term
budget planning and a strong need to recruit extraordinary workers for highly competitive positions in science, technology,
engineering, and mathematics. Additional drivers to NASA'’s strategic workforce planning include:

e Operating in a “full-cost accounting” environment: In Fiscal Year 2004 (FY04), NASA switched to a model of full-cost
accounting, which ties all Agency costs (including labor costs) to specific programs and projects. Full-cost accounting
supports workforce transparency in two ways: first, it allows NASA to track all employees tied to a specific project and
determine the total number of labor hours utilized per project. Second, it allows the Agency to calculate how much time
each individual employee has spent working on a particular program or project.

e Shift in mission to science and technology: In 2010, the President and Congress unveiled an ambitious new direction
for NASA, laying the groundwork for a sustainable program of exploration and innovation. As a result of this change in
priorities, the Agency recognized the need to assess and manage risks associated with workforce transitions, particularly
in light of the lead time required to shape workforce composition in government organizations.

* Requirement to manage to a full-time equivalent (FTE) “ceiling”: The adherence to existing ceiling levels is monitored
and measured by the Agency on an ongoing basis.

Since FY10, the gap between the size of the contractor workforce (WYE) and the civil service workforce (FTE) has decreased.
As of FY15, for every one civil servant, there were roughly two contractors from various private sector employers who
supported NASA.

From the beginning of FY06 to the current year-to-date, the median age of a civil servant working at NASA has increased from
approximately 46 to 51 years old.
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Figure 5.3 Civil Service and Contractor Workforce Trends
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Figure 5.4 Age Distribution of Civil Service Workforce
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Female
35%

Figure 5.5 Workforce by Gender

Today, women make up over one-third of the workforce.

NASA takes great pride in highlighting our employees and their diversity. Today, individuals identified as African American
make up the second largest racial demographic. Additionally, a significant number of African Americans (1000+), Hispanics or

Latinos (400+), and Asians or Pacific Islanders (200+) in the civil service actively support NASA’s business related fields on a
day-to-day basis.
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Figure 5.6 Workforce by Diversity
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Veteran
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Figure 5.7 Workforce by Veterans

Veterans compose nine percent of NASA’s workforce. In addition, a large number of veterans hold professional engineering
positions (43%).

Over half of the civil servant population has served between ten and thirty years of Federal service at NASA. Of this group,
over 5,700 employees are working in engineering-related fields (e.g. Aeronautic Research and Space Flight Operations) and
another 2,500 employees are working in business-related fields.
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Figure 5.8 Length of Service at NASA
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Figure 5.9 Retirement Eligibility Over Time
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Figure 5.10 Retirement Eligibility of Current Workforce

NASA employees believe in the importance of their work, which in turn motivates many to continue working beyond their
retirement eligibility date. In fact, the number of retirement eligible employees has increased by more than 1,100 since FY06.
Please note that this data represents the beginning of each fiscal year and the current year-to-date.

While NASA is committed to creating an environment where employees feel engaged, motivated and inspired to create
innovative ideas, the Agency is also dedicated to ensuring that it has the best and brightest minds from across the United
States. We are actively exploring creative ways to seek out and hire the next generation of NASA employees because almost
one-fifth of the workforce is retirement eligible.
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Figure 5.11 NASA Students Over Time

Despite making up less than three present of the total workforce, approximately 500 students onboard each fiscal year since
the implementation of the Pathways Program in FY13. This program provides training and development opportunities for
students and recent graduates interested in pursuing careers in the Federal service. Please note that the data represents the
beginning of each fiscal year and the current year-to-date.

Today, the majority of civil servants working at NASA have positions that are GS 12 and above. Through competitive salaries,
open collaboration and a positive work culture, the Agency strives to preserve its employees’ technical skills and knowledge,
which are highly sought-after by private sector companies.

Since FY12, NASA has hired or converted almost 1,300 employees for positions at GS 11 and below. We are actively

promoting our employer brand and refining our recruitment efforts in order to encourage more extraordinary individuals to
apply for future career opportunities at NASA.
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Figure 5.12 Hires and Conversions of GS11 and Below Employees
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NASA WORKFORCE

NASA recognizes that part of being a great place to work includes the ongoing responsibility to address employee misconduct
and poor performance when it occurs. This is accomplished in part through the employee relations (ER) program. Each NASA
Center administers its own ER program as part of its human resources (HR) operations. The HR Specialists who lead the
Center ER program serve as advisors to Center management by providing technical advice and guidance on a wide range

of workplace issues, to include those issues that result in disciplinary, adverse and performance-based personnel actions. In
addition, the Office of Human Capital Management (OHCM) provides ER policy oversight and guidance for the Centers’ ER
programs and coordinates agency-wide activities for the entire ER community. OHCM also serves as a liaison with the Office of
Personnel Management (OPM) and other federal agencies for related matters affecting NASA’s workforce.

NASA has two Labor Unions, the International Federation of Professional and Technical Engineers (IFPTE) and the American
Federation of Government Employees (AFGE).

Collectively, these two Unions represent 53% of the workforce and all of NASA's Centers, except Armstrong Flight Research
Center (AFRC) and Stennis Space Center (SSC). AFRC and SSC employees are not covered under a bargaining unit because
they have not filed a petition with the Federal Labor Relations Authority (FLRA) to request labor representation.

At the Agency level, NASA is responsible for informing these Unions of changes to Agency policies/programs that impact
bargaining unit employees. At the Center level, Collective Bargaining Agreements exist between Management and the Union.

Additionally, the Agency Labor Management Forum (LMF) was formed as a result of Executive Order (EQ) 13522, creating
Labor-Management Forums To Improve Delivery of Government Services. The Agency LMF meets approximately every other
month and consists of 14 members, seven from NASA Management and seven from NASA’s two Labor unions, IFPTE and
AFGE. The Agency LMF’s co-chairs, NASA Associate Administrator Robert Lightfoot and Labor President of Local 30 (Ames
Research Center) Lee Stone, determine the topics (typically 1-2 for each for management and labor).

The EO also required LMFs to be established at each Center with employees represented by Labor. Further, the EO prescribes
that Management allow Labor to have pre-decisional involvement (PDI) in topics that impact employees, regardless of whether
or not those topics are ones in which Labor would traditionally have input.

Not in Bargaining Unit
48%
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Figure 5.13 Workforce by Bargaining Unit Status
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NASA BUDGET OVERVIEW

NASA’s budget formulation is one of the Agency'’s central processes. The development of NASA’s budget plan and the
application of budget authority to achieve the Agency’s objectives is carried out through a four stage Planning, Programming,
Budgeting, and Execution process, referred to as PPBE. The PPBE process integrates and formalizes what will and will

not be done by the Agency for a given time period. Requirements for budget formulation are included in NASA Procedural

Requirements (NPR) 9420.1A.

PLANNING

The continuous process of assessment and
adjustment of NASA’s goals and objectives.

PROGRAMMING

A bottom-up process to gather data and raise
issues regarding the resources necessary

to accomplish the mission, with prioritization
decisions.

BUDGETING

The process of aligning resources against
priorities and presenting Agency decisions

to the White House Office of Management

and Budget (OMB) in the OMB Submit. OMB
assesses the submission in the context of overall
Administration policy and the requirements of
other agencies, and then responds to NASA

(in a document called “passback”) with OMB’s
adjustments to the Agency’s submission. After a
period of negotiations in which NASA and OMB
come to agreement on a final Administration
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Figure 6.1 PPBE: Example

position, NASA publishes its Agency Congressional Justification and advocates on behalf of the President’s Budget Request.

EXECUTION

The process of spending, recording, monitoring, and controlling budget authority to conduct NASA’s work once funds have
been appropriated. This includes establishing, adjusting, and gaining the approval of the Appropriations Committees on the

Agency'’s operating plans.

@ ADDITIONAL RESOURCES

- http://nodis3.gsfc.nasa.gov/displayDir.cfm ?t=NPR&c=9420&s=1A

- http://nodis3.gsfc.nasa.gov/displayDir.cfm ?t=NPR&c=9470&s=1
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NASA BUDGET OVERVIEW

NASA typically deals with four budget cycles at any one time. Figure 6.2 illustrates the current status of NASA’s PPBE cycle
for FY15 — FY19, demonstrating how multiple budgets are in play at any given time, at varying levels of maturity in the PPBE
process. The FY15 budget received a clean audit (NASA'’s 5th clean audit in a row) and is mostly complete with some
remaining funds to be outlaid. NASA has started the annual audit of the FY16 budget and has mostly completed obligations
(most funds have 2 years to be fully obligated). NASA’s FY17 President’'s Budget Request was released in February 2016.
NASA expects to be under a continuing resolution for at least the first three months of FY17 until the Congress enacts FY17
appropriations. See Section 6 Congressional Relations for a recent history of appropriations and continuing resolutions. NASA’s
FY18 Budget is still in development. NASA anticipates the new Administration to submit the FY18 Budget to the Congress in
the March through May 2017 timeframe, per guidance from OMB (rather than the typical February submission in non-election
years). The development of NASA’s FY19 budget will be compressed more than normal during the summer of calendar year
2017 pending release of the FY18 request by the new Administration.
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Figure 6.2 PPBE Budget Cycles
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The current status and forthcoming dates for the FY18 and FY19 budgets are summarized in Figure 6.3. NASA is using Current
Services levels to plan for FY18 through FY22, per guidance from OMB. Current Services levels are determined by escalating
the current enacted budget (FY16) for the out-years based on inflation indices provided by OMB. Following the inauguration,
there is a short window of time during which the new Administration will provide guidance to agencies that will shape the FY18
budget request, and guide planning and priorities for the FY19 budget formulation process. This guidance coincides with the
development of NASA’s 2018 Strategic Plan (see Section 5), and the budget guidance provided will be very influential in the
strategic planning process.
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Figure 6.3 Current Status and Forthcoming Dates for the FY18 and FY19 Budgets
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RECENT BUDGET HISTORY

The Government’s overall fiscal condition affects NASA’s budget. The President’s FY 2011 Budget — released just as the full
impact of the recent recession was being realized — projected that NASA’s budget would exceed $20 billion by 2014. The FY
2014 Budget — released just after the sequester order in FY 2013 — held NASA flat at $17.8 billion throughout the runout, $2.2
billion shy of the total estimated in the FY 2011 Budget. FY 2016 appropriations were the first to approach the FY 2011 budget
levels, and the Current Services runout shows comparable projected growth.
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In recent years, there have been disconnects between the Administration budget request and the Congressional appropriations
in Exploration Systems as illustrated above. In addition, internal to the Science and Space Technology portfolio there have been
disconnects, where certain Congressionally-favored projects received specific appropriations (or guidance in report language)
well in excess of what the Administration requested — most notably the Europa, WFIRST, and RESTORE-L projects. In addition
to specified appropriations, the legislation also included requirements for specific launch dates (by year).

There has also been significant fiscal pressure placed on the Agency’s facilities and management offices. Much of NASA's
physical plant was built in the Apollo and Shuttle eras, and is well past its design life. Despite wide recognition of this situation,
the pressure of trying to accommodate the competing programmatic priorities has led to a disproportionate impact on the
Agency’s institution. The Administration’s request for the Safety, Security, and Mission Services account, which includes all
Agency and Center Management, including facilities maintenance, dropped nearly ten percent from FY 12 to FY 13, and has
yet to recover. Even more, appropriations have consistently lagged the requests, compounding the problem. There have been
similar decreases in Institutional Construction of Facilities budgets.
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Figure 6.7 Safety, Security, and Figure 6.8 Construction and Environmental
Mission Services Budget History Compliance and Restoration Budget History

NASA has embarked on a series of ambitious reforms of its business processes to increase the efficiency of business

and management operations, but maintaining the Safety, Security, and Mission Services (SSMS) and Construction and
Environmental Compliance and Restoration (CECR) budgets at these levels may be unsustainable in the middle- to long-term,
without impacting the missions. NASA has also steadily reduced its headcount during this period, continuing reductions from a
peak of ~36,000 during the Apollo Program.
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OTHER FUNDING SOURCES

NASA has authority to perform work on behalf of other entities on a reimbursable basis, receiving funds in addition to

those appropriated directly for NASA. The primary example of this authority is NASA'’s work as the acquisition agent for the
National Oceanic and Atmospheric Administration’s (NOAA’s) weather satellites. See Figure 6.9 for a summary of the annual
reimbursable funding executed by NASA. NASA also partners extensively using non-reimbursable agreements.
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Figure 6.9 Summary of Annual Reimbursable Funding
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NASA STRATEGIC PLAN

STRATEGIC FRAMEWORK

NASA'’s Strategic Plan defines the Agency’s mission, long-term goals, strategies planned, and the approaches it will use to
monitor its progress in addressing specific national problems, needs, challenges, and opportunities related to its mission. It
reflects the laws and policies relevant to the Agency, such as the National Aeronautics and Space Act, the 2010 U.S. National
Space Policy, the NASA Authorization Act of 2010, and other Administration priorities.

NASA is currently operating under the 2014 Strategic Plan, which was issued on February 4, 2014. Agencies are required to
update their strategic plans on a four-year cycle during the first full year of any new Presidential term. The 2018 Strategic Plan,
which covers the period of FY2018-FY2022, will be released on February 5, 2018, concurrent with the FY2019 President’s
Budget Request.

STRATEGIC ALIGNMENT

NASA’s Strategic Plan has been crafted to provide a direct link between the work of every single employee to at least one of
NASA'’s Strategic Goals and Strategic Objectives. This is done by intentionally aligning each program identified in the budget
to a single Strategic Objective. The plan also establishes the framework against which the Agency will assess the progress it is
making towards meeting its goals and objectives on several different time horizons.

@ ADDITIONAL RESOURCES

- https://www.gpo.gov/fdsys/pkg/USCODE-2014-title51/pdf/USCODE-2014-title51-subtitlel].pdf
- https://www.whitehouse.gov/sites/default/files/national_space_policy 6-28-10.pdf
- http://www.nasa.gov/pdf/649377main_PL_111-267.pdf
- https://www.nasa.gov/sites/default/files/files/FY2014_NASA_SP_508c.pdf

- https://www.gpo.gov/fdsys/pkg/BILLS-
111hr2142enr/pdf/BILLS-111hr2142enr.pdf

- https://www.whitehouse.gov/omb/circulars_a11_current_year_a11_toc
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NASA STRATEGIC PLAN

STRATEGIC PLAN

StrATEGIC GOAL

Expand the frontiers of knowledge,
capability, and opportunity in space

StraTEGIC GOAL

Tm :
Advance understanding of Earth and
develop technologies to improve the quality
of life on our home planet

StraTEGIC GOAL

o dpa R S
Serve the American public and accomplish
our Mission by effectively managing
our people, technical capabilities, and
infrastructure

By empowering the NASA community to...

Objective 1.1: Expand human presence into

the solar system and to the surface of Mars to
advance exploration, science, innovation, benefits
to humanity, and international collaboration.

Objective 1.2: Conduct research on the
International Space Station (ISS) to enable future
space exploration, facilitate a commercial space
economy, and advance the fundamental biological
and physical sciences for the benefit of humanity.

Objective 1.3: Facilitate and utilize U.S.
commercial capabilities to deliver cargo and crew
to space.

Objective 1.4: Understand the Sun and its
interactions with Earth and the solar system,
including space weather.

Objective 1.5: Ascertain the content, origin, and
evolution of the solar system and the potential for
life elsewhere.

Objective 1.6: Discover how the universe works,
explore how it began and evolved, and search for
life on planets around other stars.

Objective 1.7: Transform NASA missions and
advance the Nation’s capabilities by maturing
crosscutting and innovative space technologies.

By engaging our workforce and partners to...

Objective 2.1: Enable a revolutionary
transformation for safe and sustainable U.S.
and global aviation by advancing aeronautics
research.

Objective 2.2: Advance knowledge of

Earth as a system to meet the challenges of
environmental change and to improve life on our
planet.

Objective 2.3: Optimize Agency technology
investments, foster open innovation, and
facilitate technology infusion, ensuring the
greatest national benefit.

Objective 2.4: Advance the Nation's STEM
education and workforce pipeline by working
collaboratively with other agencies to engage
students, teachers, and faculty in NASA's
missions and unique assets.

By working together to...

Objective 3.1: Attract and advance a highly
skilled, competent, and diverse workforce,
cultivate an innovative work environment, and
provide the facilities, tools, and services needed
to conduct NASA's missions.

Objective 3.2: Ensure the availability and
continued advance of strategic technical
programmatic capabilities to sustain NASA's
Mission.

Objective 3.3: Provide secure, effective, and
affordable information technologies and services
that enable NASA's Mission.

Objective 3.4: Ensure effective management of
NASA programs and operations to complete the
mission safely and successfully.

Figure 7.1 NASA's Strategic Framework, as Defined in the 2014 Strategic Plan
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NASA STRATEGIC PLAN

PERFORMANCE SUMMARY

On an annual basis, NASA is required to develop an annual performance plan (APP), including the multiyear performance
goals and annual performance indicators that the Agency will report on to demonstrate that it is making measurable progress
towards the Strategic Objectives outlined in the Strategic Plan. The plan is published on the first Monday in February, along
with the President’s Budget Request. NASA is also required to report performance publically twice per year. Preliminary,
summary performance data are released in the Agency Financial Report (AFR), which comes out about six weeks after the end
of the fiscal year. Final, detailed performance data are released in the Annual Performance Report (APR), which typically comes
out on the first Monday in February, along with the President’s Budget Request.

Unlike most other federal agencies, NASA follows an “alternative form,” or milestone-based, approach for most of its
performance measures since those are more applicable to an R&D agency. NASA’s performance measures typically include
key milestones and reviews in the formulation, development, and operation of its missions, and are often items on the critical
path. NASA has met or exceeded 83% of our performance targets in 2016, based on preliminary year-end data.

All Performance Metrics

Number of Performance
Metrics

Green Yellow

193

Performance Metrics by Strategic Goal

Strategic Goal 1 Strategic Goal 2 Strategic Goal 3

Red/
Green Red White

Slightly Below Target Significantly Below Target 2
and/or Behind Schedule and/or Behind Schedule s Cancelled or Postponed

Yellow

' On Track or Complete )

Figure 7.2 Perfomance Summary for FY16
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CONGRESSIONAL RELATIONS

NASA has been the beneficiary of broad, bipartisan Congressional support since its establishment in 1958. While NASA
authorization legislation is not enacted on an annual basis, such authorization legislation typically sets out policy that reflects
broad consensus, most recently with the NASA Authorization Act of 2010, which established a guideline for human space
exploration, science, aeronautics, and technology. During the period since enactment of the NASA Authorization Act of 2010,
annual appropriations have been generally aligned to the guideline set in that legislation, with recent NASA funding levels in
excess of the President’s request. NASA supporters in Congress are often part of delegations representing states in which
NASA'’s nine Centers are located, while authorization and appropriations Chairmen and Ranking Members often assume roles
of national leaders for investment in NASA space and aeronautics. There are four primary Congressional Committees that
oversee NASA—the House Committee on Science, Space, and Technology; the Senate Committee on Commerce, Science,
and Transportation; and the House and Senate Committees on Appropriations—which are summarized in the following
subsections.

APPROPRIATIONS COMMITTEES

NASA is subject to oversight by several Senate and House Committees. This section lists the Congressional Committees with
responsibility for appropriation of NASA funding. The list is followed by a description of the Committees on Appropriations, their
jurisdiction, and their respective Subcommittees with primary responsibility for NASA.

UNITED STATES

HOUSE OF REPRESENTATIVES

UNITED STATES
SENATE

Committee on Appropriations
U.S. House of Representatives

Committee on Appropriations
U.S. Senate

Chairman: Harold Rogers (R-KY)*

Chairman: Thad Cochran (R-MS)

Ranking Member: Nita Lowey (D-NY)

Ranking Member: Barbara A. Mikulski (D-MD)**

Subcommittee on Commerce, Justice, Science,
and Related Agencies

Subcommittee on Commerce, Justice, Science,
and Related Agencies

Chairman: John Culberson (R-TX)

Chairman: Richard Shelby (R-AL)

Acting Ranking Member: Michael M. Honda (D-CA)

Ranking Member: Barbara A. Mikulski (D-MD)**

*Member rotating of Chairmanship at end of 114th Congress due to Republican Conference rules

**Member retiring at end of 114th Congress

Table 8.1 Appropriations Committees and Leadership
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CONGRESSIONAL RELATIONS

The House and Senate Committees on Appropriations are responsible for writing annual bills that allocate discretionary
Treasury funds for operations and activities of federal agencies, and under Article 1 of the Constitution, appropriations
measures are to originate in the House of Representatives. All discretionary programs in the Federal government require an
appropriation every year. The Committees on Appropriations work on regular appropriations bills that must be signed into
law by October 1, the start of the fiscal year, to fund the operations of the Federal government. When appropriations bills are
not passed by the start of the fiscal year, the Appropriations Committees of both chambers produce a Continuing Resolution
(CR). A CR is legislation that prevents agencies from shutting down by keeping them running at the previous year’s funding
level when appropriations bills are not passed by fiscal year start. When Subcommittee bills do not individually proceed to
enactment, omnibus appropriation bills that incorporate multiple Subcommittee bills may be enacted. On some occasions,
year-long CRs are enacted. A summary of recent annual appropriation outcomes is provided in the table below.

YEAR-LONG

REGULAR OMNIBUS CONTINUING NUMBER OF
FISCAL APPROPRIATION APPROPRIATION RESOLUTION CONTINUING GOVERNMENT
YEAR ENACTMENT ENACTMENT ENACTMENT RESOLUTIONS SHUTDOWN
FY 2017 No TBD TBD 1* TBD
FY 2016 No 12/18/15 3
FY 2015 No 12/16/04 3
FY 2014 No 117/14 2 Oct. 1-17, 2014
FY 2013 No 3/23/13 1
FY 2012 No 12/23/11 5
FY 2011 No 4/15/11 8
FY 2010 No 12/16/09 2
FY 2009 No 2/13/09 3
FY 2008 No 12/26/07 4

*Initial Continuing Resolution (CR) passed through 12/9/16

Table 8.2 Appropriations Summary

A summary of recent annual appropriations outcomes for NASA, compared with the President’s request level, is provided in the
figure below:

19.0

18.0

NASA Budget [$Billions]

FYo8 FY09 FY10 Fy11 FY12 FY13 FY14 FY15 FY16 FY17
e===president's Budget Request 173 176 187 19.0 187 17.7 17.7 176 185 19.0
e=S==A\ppropriations 17.4 18.8 18.7 18.4 17.8 16.9 176 18.0 19.3 19.2

NOTE: FY17 Appropriations level represents CR level through 12/9/2016 at the FY16 level less 0.496%

Figure 8.1 Recent Annual Appropriations Outcomes vs. President’s Request Level
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CONGRESSIONAL RELATIONS

HOUSE COMMITTEE ON APPROPRIATIONS

The House Committee on Appropriations has broad responsibility for appropriating funds for executive branch departments/
agencies and the legislative branch. The Rules of the U.S. House of Representatives define the Committee’s jurisdiction

as “appropriation of the revenue for the support of the Government” (and related powers to rescind and transfer funds).

The Committee’s 12 Subcommittees are aligned with responsibility for specific departments and agencies. The House
Appropriations Subcommittee on Commerce, Justice, Science, and Related Agencies has jurisdiction over NASA.

HOUSE APPROPRIATIONS SUBCOMMITTEE ON COMMERCE, JUSTICE,
SCIENCE, AND RELATED AGENCIES/ JURISDICTION

The House Appropriations Subcommittee on Commerce, Justice, Science, and Related Agencies (CJS) provides funding for
the Department of Commerce, the Department of Justice, the Office of Science and Technology Policy, NASA, the National
Science Foundation, and several related commissions and agencies. The annual CJS Appropriations Bill is one of the larger
domestic appropriations bills, totaling $56 billion in FY 2016. NASA funding has averaged approximately 35 percent of the CJS
bill over the last three years.

The CJS Subcommittee reviews the President’s budget request for each department/agency, and hears department/agency
officials’ testimony. Typically, the Subcommittee holds one hearing per year on the respective department/agency budget
request, and Subcommittee staff engage in detailed review of the request through multiple briefings by department/agency
officials. The Subcommittee drafts annual appropriations bills that include funding for each department/agency under its
jurisdiction. When an annual appropriations bill has been enacted, departments/agencies are required to submit “spend
plans,” pursuant to statutory direction, to the House and Senate Committees on Appropriations, to reflect the manner in
which the department/agency is executing the appropriation, including proposed reprogrammings, which require Committee
concurrence. As necessary, the Subcommittees drafts supplemental appropriations bills for emergency expenses during a
fiscal year.

SENATE COMMITTEE ON APPROPRIATIONS

The Senate Committee on Appropriations, like its House counterpart, is responsible for writing annual bills that allocate
Treasury funds for operations and activities of Federal agencies, and has 12 Subcommittees, aligned with the House,
with responsibility for executive branch agencies and the legislative branch. The Senate Appropriations Subcommittee on
Commerce, Justice, Science, and Related Agencies has jurisdiction over NASA.

SENATE APPROPRIATIONS SUBCOMMITTEE ON COMMERCE, JUSTICE,
SCIENCE, AND RELATED AGENCIES/ JURISDICTION

The Senate Appropriations CJS Subcommittee has a jurisdiction that mirrors the House Appropriations CJS Subcommittee.
The Subcommittee reviews the President’s budget request for each department/agency, hears agency officials’ testimony,
and drafts agency on Commerce, Justice, Science, and Related Agencies (CJS) provides funding for the Department

of Commerce, the Department of Justice, the Office of Science and Technology Policy, NASA, the National Science
Foundation, and several related commissions and agencies. The annual CJS Appropriations Bill is one of the larger domestic
appropriations bills, totaling $56 billion in FY 2016. NASA funding has averaged approximately 35 percent of the CJS bill over
the last three years.

The CJS Subcommittee reviews the President’s budget request for each department/agency, and hears department/agency
officials’ testimony. Typically, the Subcommittee holds one hearing per year on the respective department/agency budget
request, and Subcommittee staff engage in detailed review of the request through multiple briefings by department/agency
officials. The Subcommittee drafts annual appropriations bills that include funding for each department/agency under its
jurisdiction. When an annual appropriations bill has been enacted, departments/agencies are required to submit “spend
plans,” pursuant to statutory direction, to the House and Senate Committees on Appropriations, to reflect the manner in
which the department/agency is executing the appropriation, including proposed reprogrammings, which require Committee
concurrence. As necessary, the Subcommittees drafts supplemental appropriations bills for emergency expenses during a
fiscal year.
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CONGRESSIONAL RELATIONS

AUTHORIZATION COMMITTEES

NASA AUTHORIZATION COMMITTEES AND LEADERSHIP

UNITED STATES UNITED STATES
HOUSE OF REPRESENTATIVES SENATE
Committee on Science, Space, and Technology Committee on Commerce, Science,
and Transportation
Chairman: Lamar Smith (R-TX) Chairman: John Thune (R-SD)
Authorization Ranking Member: Eddie Bernice Johnson (D-TX) Ranking Member: Bill Nelson (D-FL)
Committees Subcommittee on Space Subcommittee on Space, Science,
and Competitiveness
Chairman: Brian Babin (R-TX) Chairman: Ted Cruz (R-TX)
Ranking Member: Donna Edwards (D-MD)* Ranking Member: Gary Peters (D-MI)

*Member retiring at end of 114th Congress

Table 8.3 Authorization Committees and Leadership

The Authorization Committees listed below perform a number of key functions, taking into account the following: Authorization
bills establish, continue, or modify federal programs, and are intended to precede the Appropriations process. However,
Congress frequently enacts appropriations for a program/agency even though there is no specific authorization for it by
waiving rules.

Because the constitution provides that “No money shall be drawn from the treasury, but in consequence of appropriations
made by law,” an appropriation is required to fund the agency notwithstanding the existence of authorizing legislation.
Authorization Committees execute Congressional oversight of agency programs and plans.

Bills often include limits on the amount that can be appropriated for the authorized program/agency as well as specific
direction concerning program content that is binding on the agency.
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CONGRESSIONAL RELATIONS

SENATE COMMITTEE ON COMMERCE, SCIENCE, AND TRANSPORTATION

The Committee is composed of six Subcommittees, which together oversee the large range of issues under its jurisdiction.
These issues range from communications, highways, aviation, rail, shipping, transportation security, merchant marine, the
Coast Guard, oceans, fisheries, climate change, disasters, science, space, interstate commerce, tourism, consumer issues,
economic development, technology, competitiveness, product safety, and insurance. The Committee oversees NASA, NSF,
NOAA and NIST within the Department of Commerce, and the USCG and considers and confirms presidential appointments.

SUBCOMMITTEE ON SPACE, SCIENCE, AND COMPETITIVENESS

The Senate Subcommittee with oversight jurisdiction over NASA is the Subcommittee on Space, Science, and Competitiveness.
The Subcommittee has responsibility for science, technology, engineering, and math (STEM) research and development

(R&D) and policy; measurement science and standards; and civil space policy. The Subcommittee conducts oversight on the
National Science Foundation, the National Institute of Standards and Technology, the Office of Science and Technology Policy,
and the National Technical Information Service. Under the leadership of Chairman Cruz, the Subcommittee has focused heavily
on NASA-related issues including a hearing in 2015 on the agency’s 2016 budget request and a hearing this year on America’s
leadership in space. The 2015 hearing featured strong criticism from Chairman Cruz and committee Republicans of a
perceived increase in spending on Earth Science missions and research during the Obama Administration. On September 22,
2016, the Subcommittee passed an authorization bill entitied: NASA Transition Authorization Act of 2016. The bill has garnered
bipartisan support in the Senate and aims to provide continuity for NASA and its major human exploration programs during the
upcoming presidential transition. It is not clear whether the bill will be considered by the full Senate before they adjourn.

HOUSE COMMITTEE ON SCIENCE, SPACE AND TECHNOLOGY

The Committee has jurisdiction over most Federal non-defense, scientific R&D, including programs at NASA, Department of
Energy, Environmental Protection Agency, National Science Foundation, Federal Aviation Administration, National Oceanic
and Atmospheric Administration including the National Weather Service, Federal Emergency Management Administration,
U.S. Geological Survey, the National Space Council, and the White House Office of Science and Technology Policy. The
Committee’s strong interest in how Federal R&D sustains U.S. international competitiveness and economic health dates back
to its creation in 1958. Initially centered on space exploration, its jurisdiction now includes civil aviation, energy (including
commercial applications), the environment, scientific research, science scholarships, marine research, and standardization of
weights and measures through the National Institute of Standards and Technology. The Committee has five Subcommittees.

SUBCOMMITTEE ON SPACE AND AERONAUTICS

The House Subcommittee with oversight jurisdiction over NASA is the Subcommittee on Space and Aeronautics. The
Subcommittee has legislative jurisdiction and general oversight and investigative authority on all matters relating to
astronautical and aeronautical research and development including: national space policy; exploration, access to, and

use of space; sub-orbital access and applications; National Aeronautics and Space Administration and its contractor and
government-operated labs; space commercialization; international space cooperation; the National Space Council; space
applications, space communications and related matters; Earth remote sensing policy; civil aviation and Federal Aviation
Administration research, development, and demonstration; and space law. In 2016, under Chairman Babin, the Subcommittee
has held hearings on commercial remote sensing; astronomy, astrophysics, and astrobiology; a review of technology transfer;
human spaceflight ethics and obligations; deep space habitats; the commercial space launch industry; the Space Leadership
Preservation Act; gravitational waves; and human exploration proposals.
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NASA INTERACTION WITH FEDERAL DEPARTMENTS AND AGENCIES

NASA routinely interacts with numerous Federal departments and agencies. The NASA Office of International and Interagency
Relations (OlIR) coordinates Agency-level policy interactions with U.S. executive branch departments and agencies, and is
the principal Agency liaison with Federal agencies. Interactions between NASA and other Federal departments and agencies
occur at multiple levels and across all Centers and Headquarters. In order to provide a strategic perspective on interagency
partnerships across the Agency, OIIR leads a monthly Agency-wide forum (the Interagency Partnership Liaison team meeting)
and provides monthly reporting to the Office of the Administrator on all active and pending agreements between NASA and
other U.S. departments and agencies. As of August 2016, NASA had over 900 active agreements with interagency partners.
The majority of these agreements are established at NASA Centers and, unlike international agreements, over 70 percent are
reimbursable where the NASA costs associated with the activity are reimbursed by the Federal partner (in full or in part).

DEPARTMENT OF DEFENSE AND INTELLIGENCE COMMUNITY

In coordination with relevant NASA Mission Directorates and Centers, NASA, via OIIR, consults with the Department of Defense
(DoD) on a wide variety of program and policy issues and provides the Agency’s primary policy point of contact with the Office
of the Director of National Intelligence. NASA partnership activities with DoD and the intelligence community include jointly
funded and jointly managed programs, reimbursable activities, and information exchanges. For example, NASA partners with
the national security community in the areas of: investment in a national space launch base and range capability; certification
of new entrant launch vehicles; commercial crew and Orion rescue support; communications; Position, Navigation & Timing;
Space Weather and Radiation Monitoring; Near-Earth Object detection, tracking, cataloging, and characterization; rotorcraft;
hypersonics; and Uncrewed Aerial Systems, to name a few.

OIIR provides staff support to senior NASA leaders for meetings with DoD and other national security officials, including
quarterly Summits among the leaders of NASA, the Air Force, and the National Reconnaissance Office, and also manages
the process by which military officers, including astronauts, are assigned to NASA on a reimbursable basis. Through an OIIR
Liaison Officer stationed in Colorado Springs, NASA maintains close coordination with the U.S. Air Force Space Command,
U.S. Strategic Command and U.S. Northern Command.

As part of the NASA Export Control Program, NASA is among the agencies that review aerospace-related exports and the
public release of technical documentation through DoD’s Office of Security Review. NASA also consults regularly with the
Department’s Defense Technology Security Administration on export matters affecting NASA programs.

DEPARTMENT OF COMMERCE

The Commerce Department’s Bureau of Industry and Security (BIS) administers the Export Administration Regulations

(EAR), which control exports of all dual-use commodities and technologies including the International Space Station (ISS).
Accordingly, NASA regularly consults with BIS on dual-use export control matters in support of Agency programs and submits
export license applications for transfers of items subject to the EAR. NASA also coordinates with the Commerce Department’s
National Oceanic and Atmospheric Administration (NOAA) and other Department offices on policy matters regarding remote
sensing spacecraft and other issues, such as space commercialization. NASA maintains extensive cooperation with NOAA for
Earth science-related missions, as well as space weather and weather satellites, all of which is coordinated primarily through
the Science Mission Directorate.
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NASA INTERACTION WITH FEDERAL DEPARTMENTS AND AGENCIES

DEPARTMENT OF STATE

NASA consults regularly with the Department of State (DoS) on significant cooperative activities, policy questions, and
matters with broader foreign policy implications. These include questions about countries of potential policy concern, export
control and non-proliferation issues, and establishing cooperation with international partners. Consistent with U.S. law, NASA
coordinates with the DoS before concluding significant international agreements. Interaction occurs at both the staff and
leadership levels, including by the NASA Administrator on matters of great importance.

NASA also provides support to the DoS on space matters addressed within the United Nations structure, particularly in the
United Nations Committee on the Peaceful Uses of Outer Space (UNCOPUQS). NASA, via OIlIR, leads the U.S Government
Delegation to the UNCOPUQS Scientific and Technical Subcommittee. In addition, as the regulatory agency charged with
administering the International Traffic in Arms Regulations (ITAR), the DoS receives all export license applications from NASA
and Agency contractors for exports and services subject to the ITAR, including many space-related items. OIIR works with the
DoS Directorate for Defense Trade Controls and the Bureau of International Security and Nonproliferation on a regular basis to
resolve ITAR-related issues impacting NASA programs and to address the appropriate use of technologies controlled by the
Missile Technology Control Regime. In addition, NASA participates with the Department of State-led interagency delegation to
the quadrennial World Radiocommunications Conference of the International Telecommunications Union, which establishes the
international agreements on radiofrequency allocation, in order to ensure NASA'’s access to the required frequencies for all its
current and future missions.

REGULATORY EFFORTS WITH OTHER AGENCIES

NASA works closely with other U.S. Government regulatory agencies to facilitate necessary licenses, permits, and approvals
required to successfully implement NASA’s missions. These include cooperation with the Department of Homeland Security

for customs clearance, NASA duty-free import certifications, consultations with the Department of Justice on export control
enforcement matters, and obtaining necessary permits from the U.S. Department of Agriculture, the Food and Drug
Administration (FDA), and other entities for imports of foreign-provided food for transport to International Partner astronauts
aboard the ISS. NASA is represented on the Treasury Department’'s Committee on Foreign Investment in the United States, a
regulatory body that implements the requirements of the Exon-Florio Act for U.S. Government review of foreign acquisitions with
national security implications.
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NASA INTERACTION WITH FEDERAL DEPARTMENTS AND AGENCIES

PROGRAMMATIC COOPERATION WITH OTHER INDIVIDUAL AGENCIES

NASA cooperates extensively with other Federal agencies on a wide range of joint program efforts. These interagency
cooperative efforts occur at all levels within the Agency. NASA researchers collaborate directly with colleagues from other
agencies in conferences, joint projects, and personnel exchanges. Program officials meet to coordinate complementary
program efforts, and NASA belongs to numerous joint planning committees, ranging from working groups to senior-level
management committees. Formal documentation of such interagency cooperation includes interagency Memoranda of
Agreement, typically signed by senior officials of each agency. For example:

U.S. GEOLOGICAL SURVEY (USGS)

NASA works closely with the Department of the Interior's USGS on land-remote sensing programs, such as Landsat.

NATIONAL SCIENCE FOUNDATION (NSF)

NASA interacts regularly with NSF to coordinate cooperative space science research activities.

DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS)

NASA has several agreements with the agencies and offices under HHS, including the National Institutes of Health and the
Centers for Disease Control and Prevention, and Food and Drug Administration for joint projects to improve human health
on Earth and in space. NASA also engages with HHS and the National Institutes of Health on topics related to the economic
development of low Earth orbit.

DEPARTMENT OF ENERGY (DOE)

NASA and DoE have enjoyed decades of cooperation on matters involving space nuclear power and science, as well as non-
nuclear power-related technologies. The agencies additionally consult on broader policy efforts.

FEDERAL AVIATION ADMINISTRATION (FAA)

NASA maintains a partnership with the FAA in both policy and program areas through participation on FAA advisory
committees, executive committees, aviation rulemaking committees, safety teams and payload reviews, and by working

jointly with the FAA on Joint Planning and Development Office boards and Research Transition Teams. NASA focuses on new
technology, while the FAA works to bring the technology into operational use and develop standards. Current partnership
efforts include demonstrating new air traffic management technologies to enable and motivate faster technology insertion and
equipage rates by airline operators; reducing technical barriers to allow routine access by unmanned aircraft systems to the
airspace; and finding faster, less expensive verification and validation methods for highly complex systems to reduce cost,
schedule, and implementation risks of the next generation air traffic control system, including certification of new aircraft. NASA
also works closely with the FAA to develop standards for the commercial human spaceflight sector.
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SPACE POLICY MATTERS

NASA, via OIlIR, routinely liaises with the White House Office of Science and Technology Policy (OSTP) and the National
Security Council (NSC) and coordinates regularly on matters concerning space policy, significant space-related events such
as spacecraft reentries, and other matters.

OSTP was established in 1976 to coordinate the Nation’s science and technology investment and provide policy advice to the
President. The Director of OSTP also serves as the President’s Science Advisor. The NSC is the President’s principal forum for
considering national security and foreign policy matters. The NSC also serves as the President’s principal arm for coordinating
these policies among various government agencies, including NASA. The NSC staff leads regular interagency meetings to
discuss space policy matters, as well as to resolve issues in dispute.
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NASA’S INTERACTION WITH FOREIGN ENTITIES

International cooperation is a significant component of the NASA mission established in the National Aeronautics and Space
Act of 1958 and further articulated in U.S. National Space Policy of June 2010. NASA adheres to longstanding policy guidelines
on international space cooperation, including the fundamental principles that international partnerships must:

Generally involve no exchange of funds;

Have scientific and technical merit;

Directly benefit NASA’s mission; and

Be structured to establish clearly defined managerial and technical interfaces while protecting against unwarranted
technology transfer.

NASA'’s programs traditionally have had a strong international component, and international activities continue to grow.

Due to the level of commitments required, NASA generally partners with foreign government agencies responsible for space
and aeronautics activities, and has longstanding and robust relationships with several of these in particular. These include the
space agencies of Russia, Japan, Canada, France, Germany, ltaly, the United Kingdom, and the European Space Agency
(ESA). NASA continually seeks new opportunities for mutually beneficial cooperation with these key partners, and increasingly
also with emerging partners in countries with which there has traditionally been less cooperation.

Currently, NASA has over 750 agreements with more than 120 countries. Six foreign partners account for 64 percent of these
agreements: France, Germany, the European Space Agency, Japan, Canada, and the United Kingdom. NASA has also in
recent years undertaken a focused effort to engage non-traditional partners in support of NASA’s mission objectives. This effort
has built upon existing relationships and new relationships with countries that have had no experience working with NASA. Two
emerging partners, India and China, are of particular note: the former for the greatly increased scope of collaboration in recent
years, a trend which will likely continue, and the latter for the considerable growth in its accomplishments and capability in
human and robotic exploration.

International cooperation contributes in varying degrees to the objectives of each of NASA’s Mission Directorates. The foremost
example is the International Space Station (ISS) Program, the most ambitious international cooperative program in NASA’s
history. Under the Human Exploration and Operations Mission Directorate (HEOMD), the ISS is a partnership among 15 nations
led by NASA and implemented in cooperation with ESA and the space agencies of Russia, Canada and Japan. Construction
began in November 1998, and international crews have continuously inhabited the station since November 2000. Astronauts
from each of the ISS partners serve as ISS crew members. The partnership is formalized under the ISS Intergovernmental
Agreement (‘the IGA’), which allows for non-reimbursable cooperation, including barter and common system operations costs
(CSOC) arrangements.

Looking to the future of human space exploration beyond the ISS and low Earth orbit, NASA is engaged with international
stakeholders at multiple levels, including ISS partner agencies through the Multilateral Coordination Board (MCB) and Heads of
Agency (HOA) meetings.

The agency also coordinates with civil space organizations from 15 countries who participate in the International Space
Exploration Coordination Group (ISECG). NASA is currently developing a future exploration strategy that will seek to build on
the ISS partnership and enable multilateral human spaceflight cooperation beyond LEO.

Of the NASA Science Mission Directorate’s (SMD) more than 100 planned or operating missions, approximately two-thirds
involve contributions by international partners. These partnerships arise both through engagements between U.S. scientists
with their colleagues around the world to respond to NASA’s competed space and Earth science missions, as well as through
strategic coordination among traditional partners, especially ESA, the Japan Aerospace Exploration Agency (JAXA), and the
space agencies of France, Germany, and ltaly. As noted below, a significant recent development is the inclusion of the Indian
Space Research Organisation (ISRO) as a strategically important partner in SMD missions.
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Compared to the pervasiveness of international cooperation in HEOMD and SMD missions, such partnerships make a
comparatively modest contribution to NASA’s Aeronautics Research Mission Directorate (ARMD) and Space Technology
Mission Directorate. This is due to NASA'’s practice of foregoing cooperation that could convey a competitive advantage to
foreign commercial interests, and to its general policy against conducting joint technology development with international
partners. However, in recent years ARMD has taken a more strategic approach to its international partnerships, focusing on
key areas such as air traffic management (ATM) and alternative fuels research, which could provide significant benefits to

U.S. industry. NASA has also led in the creation of the 26-member International Forum for Aviation Research (IFAR), the only
government-sponsored aviation research network in the world. NASA'’s leadership of IFAR enables it to identify promising areas
for cooperation. For example, NASA currently has five active ATM agreements with IFAR members and expects to sign an
ATM agreement with the Chinese Aeronautical Establishment in the near future, which would represent the first new agreement
between NASA and a Chinese entity in over 20 years.

KEY PARTNERS: CANADA, EUROPE, JAPAN, AND RUSSIA

NASA has a long history of successful cooperation with Canada, Europe, Japan, and Russia. These partners have well-
developed space capabilities and continue to make significant contributions to variety of ongoing and planned NASA
programs. Cooperation with these partners spans the breadth of NASA'’s Mission Directorates, as discussed below.

CANADA

Canada provided robotic systems for the ISS and is cooperating with NASA on the James Webb Space Telescope and on

the OSIRIS-REXx asteroid mission (launched in September 2016). Other areas of current cooperation with NASA are in space
and Earth science. Canada’s expertise lies mainly in robotics and space radar systems, the latest of which, the RADARSAT
Constellation Mission (RCM), is due to launch in fall 2018. In April 2015, Canada announced its commitment to continue

ISS operations to 2024. With its ISS development work complete and RCM nearing completion, Canadian Space Agency
officials are considering future investments to sustain the country’s space industry capacity, as part of the government’s
“Innovation Agenda,” to be announced in fall 2016. While the government’s budget has been impacted by falling oil prices and
unfavorable exchange rates, deficit spending to stimulate growth is expected, which could make more resources available for
cooperative activities.

EUROPE

The European Space Agency (ESA), headquartered in Paris, is comprised of 22 member nations. NASA has excellent,
longstanding relations both with ESA and bilaterally with several of its Member States with robust national space agencies and
programs, most notably France, Germany, the United Kingdom, and Italy. NASA cooperates with ESA on the ISS, to which ESA
contributed the Columbus Research Laboratory. NASA is currently cooperating with ESA on the latter’s provision of the Service
Module for the Orion crew vehicle’s first two Exploration Missions, with the expectation of future European Service Modules for
Orion. NASA also cooperates with ESA in a broad array of space and Earth science projects. NASA’s significant cooperation
with France, Germany, and ltaly spans all NASA Mission Directorates. ESA is the only ISS partner that has not yet declared its
commitment to extending ISS operations until 2024. In December 2016 ESA’s governing body, the ESA Council, will meet at
Ministerial level to decide on a number of pressing issues including ISS extension. Noting competing pressures on European
budgets (arising from migration of refugees and other urgent needs), NASA conducted a series of focused engagements

with European officials throughout 2016 to bolster European-wide support for NASA’s mid- and long-term exploration goals. A
positive ESA decision on ISS extension through at least 2024 is considered likely at present.
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JAPAN

NASA has strong cooperation with Japan in nearly every mission area, including human spaceflight, space science, Earth
science, and aeronautics. Japan cooperates with NASA on the ISS, to which it contributed the Japanese Experiment Module
called Kibo. In the past several years, the emphasis of Japanese space policy has shifted toward security, maintenance of the
Japanese industrial base, commercialization of Japanese capabilities, and disaster monitoring. This reprioritization has come
at the expense of significant new investment in science and exploration. A new ten-year mission roadmap and budget request
for the next fiscal year (beginning April 1, 2017) will be released in late 2016. The two mission areas under the most pressure
to demonstrate return on investment are human spaceflight and Earth science, both of which are being closely examined from
a budget and policy perspective. In December 2015, the Government of Japan took the decision to extend participation in the
ISS program through at least 2024. In parallel, the U.S. and Japan agreed to pursue cooperation under the U.S.-Japan Open
Platform Partnership Program (OP3), a non-binding outline of overarching goals for utilization activities on the ISS through
which the Government of Japan expects enhanced cooperation with NASA and broader utilization of Kibo.

RUSSIA

Despite serious challenges in U.S.-Russia relations, the ISS and ongoing science mission collaborations have not been
significantly impacted. NASA has an extensive history of cooperation with Russia, from such significant activities as the Apollo-
Soyuz Test Project and the Shuttle-Mir program, to space science, Earth science, and space biology and medicine. Russia
became a full partner in the International Space Station in the late 1990’s. In addition to Soyuz crew vehicles and Progress
cargo vehicles, Russia provided several of the ISS’s modules, including some core functions for the overall ISS. Maintaining

its human spaceflight capability in low Earth orbit is a high priority for the Russian government, which in July 2015, approved
ISS extension to 2024 with little fanfare. Instruments provided by the Russian Academy of Sciences also continue to operate on
NASA’s Lunar Reconnaissance Orbiter, Mars Odyssey, and Curiosity.

SIGNIFICANT EMERGING PARTNERS: INDIA AND CHINA

INDIA

India has committed to enhancing its space capabilities across a broad range of activities, including launch vehicles; Earth
remote sensing, space science, communication and navigation; and, in the long term, human spaceflight. The Indian Space
Research Organisation (ISRO) has enjoyed generous budget growth over the past decade and has demonstrated significant
accomplishments including putting a spacecraft in Mars orbit. Over the past five years, NASA and ISRO have developed a
strong foundation for mutually beneficial cooperation.

Beginning with the launch of two NASA instruments on India’s Chandrayaan-1 lunar mission in 2008, NASA’s cooperation

with ISRO has steadily expanded in size and scope. It now spans many program areas, including Earth science, planetary
science, and education. The foremost example of this expanded cooperation is the joint NASA-ISRO Synthetic Aperture Radar
(NISAR) mission, a spacecraft to which both agencies are contributing key science instruments and which will launch on an
Indian vehicle in 2021. Discussions on future collaborative activities are taking place in a number of forums, including a NASA-
ISRO Mars Working Group established in September 2014, ongoing discussions on cooperation in heliophysics and space
communications and navigation, and a recently concluded airborne campaign involving the flight of a next generation visible/
infrared imaging spectrometer instrument on an ISRO B-200 plane in India. NASA and ISRO have also begun discussions

on respective human spaceflight activities and plans, as an early step toward positioning for future human spaceflight
collaboration.
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CHINA

China has pursued a highly ambitious space program across the full spectrum of space activities from Earth and space
science to robotic and human exploration. As national remote sensing, meteorology, and Earth observation satellite programs
continue to improve, the country also is planning two new missions to the moon, one a sample return mission in 2017 and the
other to land on the far side of the moon in 2018, as well as sending a rover to Mars by 2020. China has conducted five crewed
missions with ten astronauts and recently launched an orbiting laboratory module (Tiangong-2) in September 2016, to be
followed by a docking with the Shenzhou crewed spacecraft in October. The current plan is to assemble and complete a small
space station by 2022.

NASA'’s ability to collaborate with China is constrained by statute, in particular by the FY2016 Consolidated Appropriations Act.
NASA is prohibited from bilateral cooperation with Chinese entities unless the Agency certifies to Congress that such activities
pose no risk of resulting in the transfer of technology, data, or other information with national security or economic security
implications to China, and that they do not involve knowing interactions with key officials who have been determined by the
United States to have direct involvement with violations of human rights. NASA has certified cooperation with China in five
areas: exchanges of data related to space geodesy; research to characterize the status of glaciers in the Himalayas; exchange
of lunar science mission data; engagement related to carbon dioxide monitoring from space; and Air Traffic Management
research. The latter is the subject of the first international agreement between NASA and the Chinese government in over 20
years, which was signed September 27, 2016.

NON-TRADITIONAL PARTNERS

Worldwide collaboration is essential for NASA in addressing the inherently global and interrelated scientific challenges

of robotic and human exploration, understanding the Earth as a system, or solving technical issues related to air traffic
management and aviation safety. Additionally, more and more nations are developing the capability and interest to significantly
contribute to space exploration, to foster technology innovation, and to utilize space for the benefit of their citizens. Whether
to close geographic gaps in scientific measurements; calibrate and validate spacecraft; secure access to data; leverage
other nations’ unique capabilities or advantages such as geography or resources; bring the benefits of space for societal
development; or promote science, technology, engineering, and mathematics (STEM) education, NASA has in recent

years expanded its reach to non-traditional partners in Asia, Latin America, the Middle East, and Africa. From South Korea,
whose cooperation with NASA now includes aeronautics, Earth and space science, lunar robotic exploration, and space
communications activities, to the United Arab Emirates (UAE), with whom NASA recently signed an agreement for cooperation
on the UAE’s 2020 Mars mission, NASA’s cooperation with non-traditional partners extends to all parts of the globe and
continues to grow.
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NASA INTERACTION WITH ACADEMIA AND INDUSTRY

INDUSTRY’S INVOLVEMENT IN NASA’S WORK

More than 81 % of NASA funding is obligated through procurements. Contractors perform an important role in helping NASA
accomplish its mission. In FY 2015, NASA’s procurements totaled $17,191.5 million for 40,710 procurement actions.

Contracts are used to procure major end items, support services, and small purchases. During FY 2015, private sector
organizations in all 50 states and the District of Columbia participated in NASA procurements. Additional detail can be found in
NASA’S FY 2015 ANNUAL PROCUREMENT REPORT

In addition, NASA leverages the Space Act to form agreements with industry for the development of the Commercial Space
Transportation Program. Through this innovative approach to working with industry, NASA is able to judiciously bring to bear
the right combination of skills and capabilities from private industry, in precisely the amount needed, to further America’s space
goals.

AWARDS BY TYPE OF CONTRACTOR

In FY 2015, most of the contracts (74 %) were awarded to business firms, followed by awards to Caltech JPL (11 %),
educational institutions (5 %), and nonprofit organizations (5 %). The remaining 5 % of the contracts were awarded to other
government agencies (2 %) and to companies/organizations outside of the U.S. (3 %).
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NASA maintains a list of the top 100 contractors. These contractors accounted for 90.2 % of the monetary awards to business
firms during the year and can be found in the FY 2015 Annual Procurement Report. Of the top 100 contractors, 44 were small
business firms, and of these, 26 were disadvantaged firms at the time of award.
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AWARDS BY CONTRACT TYPE

Different types of contracts are used to perform different types of work. Firm fixed price contracts are low-risk to the
Government and are used for services and supplies when the work is well-defined. When the work is less well defined,
especially for research and development contracts, cost-plus contracts are used.

Although very few award fee contracts are used throughout the Agency, a large percentage (49 %) of procurement obligations
were awarded under cost plus award fee and fixed price award fee contracts in FY 2015. NASA has made an effort to reduce
the number of award fee contracts used. As a result, this number has been steadily trending down. Firm Fixed Price contracts
represented 34 % of the contracts awarded. Four years ago, this number was 20 %. Cost Plus Fixed Fee is at 13 %, Incentive
Fee Contracts at 3 %, and other award structures at 1 %.
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ROLE OF COMPETITION

The Competition in Contracting Act (P.L. 98-369), with limited exceptions, requires full and open competition within the federal
government. Full and open competition means that all responsible sources are permitted to submit sealed bids or competitive
proposals on a given procurement. Contracting without providing for full and open competition is allowable under certain
circumstances. Written justifications are required to award procurements on contracts awarded via other than a full and open
competition basis. In FY 2015, 67.8 % of the net value of contracts were competed, and 32.2 % of the net value were not
competed. The trend for NASA reflects increasing competition for FY 2011-2015.
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CONTRACT SELECTION PROCESS FROM ACQUISITION STRATEGY PLANNING TO AWARD

NASA contracting is accomplished through NASA Field Centers outside of Washington, D.C. At NASA, procurement authority
flows from the President of the United States to the NASA Administrator, the Associate Administrator, the Chief Financial Officer,
the Assistant Administrator for Procurement Center Directors, and Center Procurement Officers. The Associate Administrator is
the Chief Operating Officer responsible for strategic and performance planning for agency missions. The Chief Financial Officer
is NASA’s appointed Chief Acquisition Officer, and provides high level oversight of the acquisition function. NASA’s Deputy
Chief Acquisition Officer is the Assistant Administrator for Procurement. There is an informal reporting relationship between the
two positions, with day-to-day management delegated to the Procurement Executive. The Center Procurement Officers have
authority to award procurements subject to review of major actions by Headquarters. The contract and acquisition planning
process operates under policy and oversight by the Headquarters Office of Procurement.

The Federal Acquisition Regulations (FAR) and the NASA FAR Supplement (NFS) are the regulations governing NASA'’s
acquisition planning process through award. The NASA acquisition planning process is separated into three discrete events,
leading to a procurement: the Strategy Implementation Planning (SIP) process that guides specific budget and acquisition
decisions, the Acquisition Strategy Meetings (ASM) where senior Agency management review and approve program and
project acquisition strategies, and the Procurement Strategy Meeting (PSM) (see NFS 1807.170) for acquisitions requiring
Headquarters approval.
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NASA’S DOMESTIC PARTNERSHIPS PORTFOLIO

NASA’S DOMESTIC PARTNERSHIPS PORTFOLIO WEBSITE

In addition to NASA'’s contracts, grants, and cooperative agreements, NASA also engages in various partnerships to conduct
research, promote STEM education, and otherwise advance NASA’s missions. These partnerships are done under NASA'’s
“other transactions authority” (OTA) of the National Aeronautics and Space Act (the Space Act) and are commonly referred to
as Space Act Agreements (SAAs). Unlike contracts, grants, and cooperative agreements, where NASA is providing funding,
SAA’s are usually conducted on a non-reimbursable basis where neither party is providing funding to the other, or on a
reimbursable basis where the partner reimburses NASA for access to unique NASA resources in support of the partner’s
activity.

NASA has 2,301 active domestic partnership agreements (non-procurement-type activities) with a variety of U.S. entities
including commercial industry, educational institutions, not-for-profits, and Federal, state, and local governments. NASA does
not acquire goods and services through partnership agreements.

Figure 11.7 illustrates NASA’s 2,301 active domestic agreements (as of August 23, 2016) by partner type.
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NASA’S DOMESTIC PARTNERSHIPS PORTFOLIO
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Figure 11.8 NASA’s Top Domestic Partners by Number of Partnership Agreements

EXAMPLES OF CURRENT NASA PARTNERSHIPS

e Reimbursable agreement with a U.S. company to assist the partner in its efforts to develop and demonstrate launch vehicle
propulsion technology. The NASA support includes providing advice and assistance in the design of rocket engine
components, analysis of the partner’s designs using computer simulations, testing of materials and components under
simulated launch conditions, and developing methodologies using additive manufacturing.

« Non-reimbursable (no exchange of funds) agreement with a U.S. university to make available a Fireball Network Station at
the university that will monitor the night sky in order to detect bright meteors (a.k.a. fireballs) and disseminate resultant data
to NASA scientists and to selected educators who may incorporate the data into the classroom.

e Reimbursable agreement with the U.S. Air Force to conduct a force and moment wind tunnel test program in NASA’s
Aerodynamic Research Facility 14-inch Trisonic™ Wind Tunnel.

e Non-reimbursable (no exchange of funds) agreement with U.S. high schools for participation in the High Schools United
with NASA to Create Hardware (HUNCH) Program. The goal of the program is to inspire the next generation of explorers
through hands-on projects for students.

e Non-reimbursable (no exchange of funds) agreement with a U.S. non-profit, volunteer-led organization to collaborate to
inspire and equip students to become the next generation of innovators and leaders. The program encourages teams of
learners to have fun, take risks, focus, and frame challenges while incorporating STEM (science, technology, engineering,
and mathematics), the arts, and service learning.

e Non-reimbursable (no exchange of funds) agreement between NASA and a U.S. university to collaborate in support of the
National Center for Advanced Manufacturing.
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FEDERAL ADVISORY COMMITTEES

NASA'’s top two Federal advisory committees, the NASA Advisory Council (NAC) and Aerospace Safety Advisory Panel (ASAP),
are key sources of external independent advice to the Agency from nationally and internationally recognized aerospace
experts. Over the past year, both the NAC and ASAP have focused their advice in a number of critical areas. For example,

the NAC has provided recommendations related to NASA'’s Journey to Mars, the Asteroid Redirect Mission, and IT security.
The ASAP has provided recommendations related to Orion risk assessment, and human spaceflight mishap response. The
most recent ASAP Annual Report for 2015 to the NASA Administrator and Congress (released in January 2016) provided

safety assessments, insights, and perspectives on NASA’s Commercial Crew Program, the International Space Station, and
Exploration Systems Development (Orion and Space Launch System).

NASA FEDERAL ADVISORY COMMITTEES

NASA has traditionally sought independent judgment and guidance from scientific and technical experts in academia, industry,
and other government agencies. Since 1958, NASA has turned to highly accomplished citizens and world-class experts to
provide advice, findings, and recommendations on major programmatic and policy issues related to the U.S. civil space
program. NASA’s Federal advisory committees, formally chartered under the Federal Advisory Committee Act (FACA), have
specific goals, objectives, charters, appointed members, and specified durations for their work. NASA’s current six Federal
advisory committees include:

NASA Advisory Council (NAC)

Aerospace Safety Advisory Panel (ASAP)

Applied Sciences Advisory Committee (ASAC)

International Space Station (ISS) Advisory Committee

International Space Station National Laboratory Advisory Committee (INLAC)
National Space-Based Positioning, Navigation and Timing (PNT) Advisory Board
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NASA ADVISORY COUNCIL

COUNCIL WEBSITE

The NASA Advisory Council (NAC) was formally created in 1977 by combining two pre-existing Agency-level advisory
committees into a larger, more comprehensive body of experts. These two pre-existing advisory committees were the Space
Program Advisory Council and the Research and Technology Advisory Council. The NAC reports directly to the NASA
Administrator and is the most senior body charged with developing findings and recommendations across the breadth and
depth of NASA’s programs, policies, and plans for consideration by the NASA Administrator and Agency senior leadership.
All formal recommendations to NASA are carefully considered and receive a formal Agency response. The NAC is currently
comprised of the Council, five standing committees, six subcommittees, and two task forces, as folows:

e Aeronautics Committee
e Human Exploration and Operations Committee
e Research Subcommittee
¢ Institutional Committee
e Scienc